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Preface 
 
AICSS was jointly organized by Yıldız Technical University Faculty of Economics and 
Administrative Sciences and the School of Business Administration of American University of 
Sharjah. The aim of this conference was to bring together researchers, scientists, scholars 
and students to exchange and share their experiences, new ideas, and research results 
about economics, business and administrative studies. AICSS2015 was held on 21-23 May 
2015, in Yıldız Campus of Yıldız Technical University, Istanbul, Turkey. 
 
We received 121 abstracts from all over the world during the application period. After the 
reviewing process, 109 papers were accepted to be presented in our conference, and finally 
63 papers were registered for the conference. Due to the authors’ requests, 44 papers are 
included in the proceedings. 
 
In this proceeding book, papers were classified under eight topics. These topics are; 
Complexity in Economics and Business Development, Growth and Poverty, Macroeconomics, 
Fiscal Policy and Public Sector, World and Political Economy, Consumer Behavior, Innovation 
and Management, Accounting, Finance and Banking, and Studies on Competition, Industry 
and Labor Markets.  
 
We wish the original research papers would be helpful in terms of generating new ideas, 
strategies and gaining new perspectives for both academic and business world where 
competition increases day to day. We believe the first AICSS which was successfully 
organized will continue in the future with more participants.  
 
We want to address our special thanks to those who contributed; Honorary Chairs, and the 
members of the Organization Committee, Scientific Committee and the Advisory Board. 
 

Organization Committee 
May, 2015 

Istanbul 
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25 Economic Growth, Financial Development, and Trade Openness in Emerging
Markets: Panel Approach
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Ömer Faruk TAN and Gözde ÜNAL . . . . . . . . . . . . . . . . . . . . . . 565

38 Is There a Rational Bubble in BIST 100 and Sector Indices
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Firm Size, Self-Organized Criticality and Complexity 
 

 
Rüya ESER1 

 

 

Abstract: 

This study reviews self-organized criticality (SOC), which is based on the idea that complex 

behavior can develop spontaneously in various many-body systems whose dynamics may 

change suddenly and unexpectedly. Self-organized criticality is a very universal phenomenon 

occurring across a broad range of disciplines. Self-Organized Criticality suggests that the 

distribution has a dynamical origin. The empirical signature of SOC phenomena is the power 

law distribution which means that small occurrences are extremely common, whereas large 

instances are extremely rare (also called extreme value theory). They are found in economy 

included financial markets, credit, firm size/growth/degrowth, merger and acquisition, and 

bankrupt. In this paper, we investigated the distribution of firm size for self-organized 

criticality and complexity. 

In this paper, we investigated the distribution of firm size for self-organized criticality and 

complexity. First, a review of the characteristics of SOC is presented. Then an attempt is 

made to measure SOC in manufacturing industry. The data set covers the period between 

1997 and 2013 and comprises 850 firms for each period of time. Analysis of the data supports 

the existence of a critical state. 

 

Key Words: Firm dynamics, self-organized criticality, firm growth/sizes, evolution  

JEL Code: L11, L25 

 

1. INTRODUCTION 

It has been assumed in the neoclassical economics theory that the agents are rational, 

preferences are homogenous and they act independently and thus maximize their self-

advantage and evaluate the possibilities appropriately.  Also neoclassical theory defines an 

ideal world in which there is no information asymmetry and competence market with 

transaction cost, a definitive economic system which tend towards a fixed balance with 

perfect reversible1 and with no arbitrage (Velasquéz 2009, 28).  

 

However there are lots of elements in economy which affect one another and which are 

affected by one another. From a single company to global economy, from economic system to 

social system, all contain the actors which are interacting with one another in a complex way 

due to various reasons. With the development of the complexity theory, a change has started 

in the economy as well and the key features of the complexity have found area of application 

in economy. Thus an approach which considers the dynamism, accepting the economic agents 

as heterogenic and addresses to the interaction between the agents as a selection mechanism 

has been formed in economy.  Together with this a search has been started in which the 

economic systems exhibit the features which are owned by the general complex systems such 

as self-organized criticality – SOC, fractals, attractors. As a result of this, economic systems 
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have reached to a level which is generally complex but predictable with the approach of “open 

systems”.   

The main purpose of this study is to show the usability of the distribution of the power law in 

order to determine the self-organizing criticality - SAC structure formation in system behavior 

by summarizing the formation of the complexity, by evaluating the matters of evolution from 

the complexity approaches in economy and self-organization.  

 

This study shall consist of four main sections. In the first section, formation of the complexity 

theory shall be discussed, in the second section self-organizing concept shall be researched 

and features of the power law distribution shall be discussed.  In the third main section, self-

organizing in economy shall be discussed and analysis will be made regarding how the nature 

of the self-organizing dimensions of the companies, system dynamics instruments increasing 

income in the growth of the company and sources of the evolution in self-organized industries 

can be used in order to understand them better.  In the final section, it will be analyzed by 

taking the proposal of Bak (1997) regarding the economic systems are self-organizing systems, 

whether this shows a power law distribution in the growth of the companies in Turkey and in 

industrial classification as the indication and prerequisites of complexity in economic systems. 

 

2. BIRTH AND DEVELOPMENT OF COMPLEXITY THEORY 

Complexity theory which appeared as a new approach in the science, first occurred at the end 

of 1970's and in the beginning of 1980's and extended with the studies of a great number of 

scientists (McMillan 2006).  Complexity theory has originally influenced from physics and 

biology.  From 17th century to 19th century Newtonian reductionism which included stability, 

balance and determinism and a mechanical world view were dominant however, the discovery 

of thermodynamics and quantum mechanics has changed the Newtonian viewpoint 

(Newtonian mechanics = classical mechanics) and added dynamics of uncertainty, non-

stability, non-balance which are determined with the probability, to the science.  This 

development has caused a new paradigm to appear in science (Velasquéz 2009, 9). 

 

Complex system researches today occur in the sciences of physics, biology, mathematics, 

psychology and computer. Complexity theory has started especially with the scientists of 

Santa Fe from the scientific branches of physics, biology, psychology, and mathematics 

gathered to carry out studies in fields such as astronomy, geology, economy in 1984.  

 

Complexity theory has gained fame as function of complex systems and dynamic processes at 

the beginning of 1990's. In the first studies in chaos and disaster theory studies tended towards 

the detailed research of self-organizing organization, emergence and complex adaptive 

systems (Couture). 

 

Chaos theory has questioned the linear approach which is dominant in science and made an 

entrance to the new set of concepts gathered in the complexity theory to a certain extent.  

Chaos theory just like butterfly effect, has contributed to the development of chaotic behavior 

(unforeseeable due to this) and mathematical instruments in order to cope with the non-linear 

behavior of deterministic systems. (Adriani and McKelvey 2011). 

 

In accordance with the complexity theory the events are in relationship with other events 

occurring in the system, the systems are the sub-systems of larger systems and the relationship 
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between variables are the main subject of the researches. Complexity theory is not about 

foreseeable and recurring behavior but it is about change and development in dynamic 

systems. Instead of estimation and foreseeing, it has been aimed to find the long term 

stereotypes underlying the complex system behaviors. 

 

Although it is hard to define the complexity precisely it is possible to define it in a general 

level. The general definition of the complexity could be given as the relationship between the 

sections not being simple and the sections having large numbers. It should be mentioned that 

the sections themselves could be simple but the relationships between them are not simple 

(Fredendall ve Gabriel 2003). Page (2011, 31–33) explains the complexity as two general 

properties: 1) complexity is not easily described, predicted; 2) complexity lies between order 

and randomness (or disorder).  

 

Complex systems are generally understood as the systems consisting of large number of main 

units which do not clearly show the properties of individual parts generally as a whole. 

Microscopic interactions in the system cause the macroscopic features to appear. Complex 

systems are present in nature in large numbers including in human and animal groups. As 

typical examples we can count ant colonies living without any central control, pedestrian 

crowds, stock markets, flocks of birds or fish swarms which move in coordination without 

having a leader and social or economic systems constituted by mankind (Szell 2011).  

 

Complexity theory has started from the idea of chaos and randomness and showed that 

regulated behavior could occur irrelevant of randomness and chaos (Adriani and McKelvey 

2011). Mathematical information structure of the Chaos theory was discovered by Poincare in 

1880’s in the simple object groups which make long term foreseeing impossible, showing 

random behavior and abiding the Newtonian dynamics (Gleick, 1987). The thought of 

Poincare has created a new bridge in positivism and this led to the formation of the chaos 

theory a century later (Adriani and McKelvey 2011).  

 

These developments caused changes in the rationality; perfect markets and balance 

assumptions; mathematical applications containing straightness, continuity and symmetry of 

the neoclassical rationality in which Newtonian mechanics are dominant.  Thus alternative 

theories started to be looked for providing appropriate instruments in especially measuring the 

market disorders and explaining the real market disorders in economy.    For such purpose, 

tendency created towards facilitating from statistical physics and scaling term has entered into 

the economy.   

 

3. COMPLEXITY MECHANISM: SELF-ORGANIZED CRITICALITY 

Self-organized criticality is a specific feature of a specific complex system type and can be 

defined as sudden change (threshold effect) of features of a system.  In some complex systems, 

automatic change of the process towards critic from stable is called self-organized criticality 

(SAC).  The overall system provides a feedback loop over time that drives the system to 

collapse (Wilson 2011). System feedback occurs when the current system environment, 

including history, at least partially influences future events.  Buying a stock after checking a 

chart of past prices, or moving to a city based on its size are examples of system feedback. 
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Many different complex systems experienced self-organized criticality with collapses that 

follow the power law distribution. These include forest fires, sand piles, financial markets, 

wars, earthquakes and more. (Wilson 2011). However a marble pile does not include any SOC 

feature. The marble system is not able to transmit historical information to the new marbles 

being added. The newly added marbles are just roll off most existing marbles.   

 

Collapses in sand pile models follow the power law distribution just like forest fires.  When 

the new grain of sand is placed on top of the prior grain, system feedback occurs with minimal 

rolling.  The collapse in one area will be transmitted around the entire sand pile. The 

real/exact reason of the collapse is not important. It is the state of the sand pile system before 

the collapse that is most important (Wilson 2011). 

 

Self-organizing has started by Murray Gell-Mann (1988, 2002) and Philip Anderson (1972) 

from Santa Fe Institute as well as Stuart Kauffman (1987, 1993), Brian Arthur (1988, 1994), 

and John Holland (1988, 1995) and  Paul Krugman.  They have focused on interactive 

heterogeneous areas in the chaos threshold and mostly turned towards the biology and social 

sciences.  In between the edges of order and chaos is the region in which complexity emerges 

or what Kauffman (1993) terms the “melting” zone of maximum adaptive capability. Bak 

(1996) argued that to survive, organisms have to have a capability of staying within the 

"melting" zone, maintaining them in a state of "self-organized criticality".   (Adriani and 

McKelvey 2011). 

 

The indicator of the elements in melting zone is self-organization, emergence and nonlinearity. 

Self-organization has 3 elements. 1- Heterogeneous agents, 2- connections among the agents 

and 3- motives to connect to endogenous sources by adaptive pressure/tension such as mating, 

performance and learning.  

 

Results of self-organization are emergence and this is a new kind of order. As a result of this 

new order subjects mentioned below emerged (Andriani and Mc Kelvey 2011); 

- A shift from the "force-based” science of classical physics to “rule based theory" and 

complexity science methods - specifically to agent-based computational modelling, 

- A shift from the positing of independent agent behaviors and Gaussian distributions to 

interdependent, mutual causal behaviors and consequent Pareto distributions (PLs), unstable 

means, potentially infinite variances, and reflexivity; 

- A shift from normal science and “normal distribution” methodology and robustness tests 

against leptokurtosis to full acceptance of PL's, fat tails, extreme events and order creation, 

. 

 

Per Bak (1997) uses the sand pile model as a visual support instrument in order to show the 

behaviors of self-organizing and self-organized criticality which is also observed in economic 

systems. It has been generally accepted in the SAC complex systems theory and proved to be 

useful in lots of scientific and applied area (Bak, 1997; Jensen 1998). Self-organized 

criticality is so far the only known general mechanism to generate complexity (Bak 1997, s. 2).  

 

The main proposal of Per Bak (1997) is in the direction of the changes in the characteristic 

properties of large systems can indicate the presence of self-organization processes if the 

system changes are “power law” distributed. These power law distributions (or Levy 
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distributions which are the special variant of exponential possibility distribution) could 

relatively easily be determined given sufficient data and an appropriate indicator variable are 

available.  Due to this, if we are to take the proposition of Bak that self-organizing is the 

reason of complexity in systems, tests regarding the power law distributions has become a 

powerful analytic instrument.  In addition to that Per Bak stated that self-organization is a 

general property of the systems and should be evaluated independently; thus power law tests 

can be applied also in the economic systems as well (Noell 2006). 

 

4. PROPERTIES OF SELF-ORGANIZING CRITICALITY 

Complex systems are said to self-organize into a critical state of higher reactivity, go through 

a phase change, “relax” into a less reactive state and then start again to develop into a critical 

state and so on. (Noell 2006). Self-organized criticality implies that changes to, or reactions 

by, a system or its parts only occur if certain quantifiable characteristics of individual system 

components have threshold levels that can trigger an action. Every incoming external impulse 

to system component is converted into an increase in the value of the characteristic instead of 

an immediate response (Jensen 1998). When the threshold level is reached the system 

component sends out impulses to other system components and the environment, whereas the 

system characteristic that has triggered the action is reset again in accordance.  If a system 

consists of this kind of components an if these components are connected, then they are able 

to interact.  During the interaction “change impulses” are transported throughout the system 

and the individual system components build up the threshold levels of one another and finally 

trigger each other into action.  

 

Dissipative nonlinear systems generally are sources of free energy, which can be partially 

dissipated whenever instability occurs. This triggers an avalanche-like energy dissipation 

event above some threshold level. Such nonlinear processes are observed in astrophysics, 

material sciences, human activities (stock market, city sizes, and internet) and in natural 

catastrophes (earthquake, avalanche, forest fires) (Aschwanden 2013).  

 

In the state of criticality, the interaction among different system components is so intense that 

a local event is able to spread out to encompass the whole system or at least large parts of it 

just like a domino effect or chain reaction.  The size of avalanche-like system reaction 

depends on the degree to which the system components have locally or as a whole, reached to 

their threshold levels. The system has many different states which would not lead to an 

immediate reaction by the impacts of different magnitudes but increase the readiness to 

impact in the local area. These states are called meta-states. When a system has locally 

reached the threshold level the state is called marginally stable.  In the latter case a small 

perturbation could trigger a wide range of responses.  

 

Only a certain type of complex systems is able to evolve into a state of Self-Organizing 

Criticality (Jensen, 1998) and these are slowly driven, interaction dominated threshold 

systems. Jensen further points out in his constructive definition of SOC, finally it is the 

separation of time scales f causes and effects that makes SOC possible, due to the fact that the 

threshold effect impacting on a system in a “relaxed” state does not lead to a direct reaction, 

but contributes to the build-up of the “critical" state of alertness.  After a while critical state 

relaxes and the potential for build-up of the critical reaction starts again.  If the system is 
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influenced too often and/or too heavily or is relaxing too fast  the avalanche build-up process 

does not occur.   

 

A definition on which it has been agreed upon for SOC and a formal mathematical description 

for the development of SOC in complex systems have not yet been developed due to  the 

immense mathematical difficulty. However a system is very likely to show self-organized 

criticality if the following single sufficient and two necessary prerequisites are fulfilled (Noell 

2007). 

1) The statistical properties of a system’s characteristic behavioral variables exhibit a 

power law distribution (sufficient prerequisite). 

2) Basic conditions (threshold levels, meta-stability, and marginal stability) and processes 

(building up and relaxation of threshold levels, avalanche-like system changes) which 

constitute a state of SOC could be identified (first necessary prerequisite).  

3) A system can be identified as a slow driven interaction dominated threshold systems 

(second necessary prerequisite). 
 

SOC characteristics could be determined as below (Krider 1998, p. 11); 

1- Stochastic stability; the system as a point of attractor, shall return to the same steady state 

after a large shock. 

2- Extreme robustness; the steady state power law distribution is sensitive to the changes in 

initial conditions, parameter values, created by some changes in model structure.  

3- Power law; It is a steady state. Distribution of system variables follows power law. 

4-Poised: It is a steady state. It may cause avalanche-like response through the entire system 

by a localized disturbance.  

5- Weakly chaotic; It is neither highly predictable nor highly unpredictable. 

 

The first two features determine the self-organization and last three features determine the 

criticality.  

 

5. SELF ORGANIZATION IN ECONOMY 

Since the emergence of Thomas Schelling's Segregation Model (Schelling, 1978) the interest 

in self-organizing processes in economic structures has increased. Also, classical economic 

order models such as von Thuenen-Mills model or Christaller’s Central Place theory show 

certain attributes of self-organizing systems. Bak, Chen, Sheinkman and Woodford (1993) 

have shown that the evidence of complexity caused by processes of self-organization in 

economic systems could be proved. Scheinkmann and Woodford (1994) explicitly connected 

the SOC to the occurrence of power law distributions in their research model of economic 

fluctuations in theoretical economics.  The two researchers have found out that fluctuation in 

aggregate economic activity can result from many small, independent shocks to different 

sectors due to such shocks fail to cancel out each other due to local interactions of the 

economics factors and other reasons.  Paul R. Krugman has developed a model of self-

organization in an open economy (Krugman, 1996) and this model has had a significant 

impact on research in spatial economics researches.   

 

Danish theoretical physicist and systems theorist Per Bak (1997) stated that external shock is 

only of limited importance for systems dynamics and self-organization of such systems leads 

to a non-linear (in the sense of disproportional) response to external shock.  In addition to this, 
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Bak concluded that a self-organizing system can, seen from “outside”, react randomly to 

external shock (Self-organized criticality theory – SAC)  

 

Self-organization / self-transformation is characterized by its strong evolutionary and Austrian 

roots. The former can be seen in contributions’ interest in explaining the self-transformation 

of economic systems and population dynamics driven by variation, selection, and retention.  

The Austrian contributions emphasize economic order as an endogenous result of 

decentralized disequilibrium interactions among system components. The contributions 

included in this group come from Dopfer, Metcalfe, Potts, Witt, Foster, Hanusch, Cantner, 

Antonelli and others.   

 

In particular, Dopfer (2004) has proposed an axiomatic construction which explains the 

workings and dynamics of a neo-Schumpeterian evolutionary system. The contribution of this 

group is the articulation of the micro and macro levels based on the meso level. The meso 

level is characterized by various features to actualize a rule generated at the micro level: 

different sets of routines corresponding to the production of goods and services in a 

population of firms competing in the same market.  The macro dimension, in contrast, 

includes a set of heterogeneous rules generated at the micro level, representing the state of the 

technological and organizational practices at a given moment in time (without discarding the 

heterogeneity present within each population) of all available goods and services traded on the 

market.  Thus, the ontology present in this group is not reductionist from the macro to the 

micro (Robert and Yoguel 2013). 

 

Power law distributions can be found in almost every sufficiently complex real world system.  

Benoit Mandelbrot was among the first to discover PLD in price changes of Cotton and other 

agricultural commodities, but he did not further investigate the underlying causes. In recent 

economic literature evidence of PLD in all parts of the economy has been proved: ““They 

[power law distributions] are indicative of correlated, cooperative phenomena between 

groups of interacting agents at the microscopic level.” (Ormerod and Mounfield, 2001). PLD 

of business sizes were investigated by D’Hulst ve Rodgers (2001); Ormerod (2002) identified 

them in US business cycles, Ormerod and Mounfield (2002) defined  them in European 

business cycles; Ponzi and Aizawa (2000) report about PLD in financial market models, 

various other authors have found them in stock markets (Noell 2006). 

 

As an addition to this economic systems can be defined as “slowly driven, interaction-

dominated threshold systems”.  Economic activity is to a very large extent, if not completely, 

interaction dominated and changes occur in general slowly enough (and fast enough) that 

meta-stable structures can evolve and a separation of time scales can occur (Noell 2006). 

 

Statisticians have always metaphorically discarded identically, independently distributed 

(i.i.d.) hypothesis and the issue of extremes in both natural and social sciences under the 

domination of world leaders, linear way of thinking, in Newtonian balance and in Darwinian 

progression.  Distorted distributions were reduced to causing “outliers” and random events 

which can be ignored.   

 

Figure 1: Interaction of Economic Agents and Dynamic Balances in Economic System 

Type 
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Source: Noell 2007 

 

6. SELF-ORGANIZED CRITICALITY AND POWER LAW 

Power law is a good indicator which could be used in the emergence of self-organization 

dynamic. Power law distribution is usually observed in the self-organizing systems in which 

individuals are usually take mutually dependent decisions.  When a collective phenomenon is 

observed, large number of power law statistical properties could be found. On the other hand 

in most systems in which the individuals act independently it is hard to find the power 

distribution.  In these types of systems, normal distribution is more appropriate. Normal 

distribution is an important family of constant probability distribution and in most cases it is 

resulted in central limit theorem.  Together with this for self-organizing systems the power 

law distributions are generally more applicable and in order to analyze the underlying 

processes economic system and financial markets which is a part of it constitute a good 

example to self-organization (Chow et al. 2008). 

 

Distribution of the magnitude of a great number of complex physical, biological and socio-

economical systems is shown to be described with a simple power law:  As power law 

distribution generating mechanisms; exponential combinations, inverses of quantities, random 

walks and Yule process, critical phenomena of phase transition and self-organized criticality 

could be counted (Chow et al. 2008). 

 

Power law distribution is also called Pareto distribution, heavy tail distribution or scale free 

distribution.  Power law is a distribution in which accepts that the number and the power is 

inversely proportional in the power distribution in a population. Asymptotic relationship of a 

power law is in the form of 


 xxf )( , here x is a variable and a constant which has 0 . In 

most cases f  is the distribution of possibility (Farmer et al. 2005, p.38).  , In 3-4 spectrum, 

this distribution becomes the power law;  >2, is coming close to the normal distribution in 

accordance with he central limit theorem;  <2, becomes Levy constant distribution (Lux 

2006, s.4). 

 

Figure 2: Normal Distribution and Power Distribution Comparison 
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Source: Manson 2008 

 

As it can be seen from Figure 2, the graphic of the power law distribution is similar to bell 

shaped curve but it has heavy tails.  

 

Theoretically in the random walk process, changes have a identically, independently 

distributed (i.i.d.), zero in average and in fixed variance distribution (Marschinski ve 

Matassini 2001).   

 

As statistical properties, power law distribution is being followed by probability density 

function (PDF) (Chow et al. 2008);  

 𝑝(𝑥) = 𝑐𝑥−𝛼, here (c) is fixed, (α) is a parameter. 

 

According to Jensen the systems which are in SOC state, react to external shocks in a certain 

way in relation with the [P(s) and P(t)] statistics distributions of system changes (s) 

magnitudes and (t) times: P(s) ∼ s−τ and P(t) ∼ t−α . In other words possibility of occurrence 

a certain magnitude of a system reaction or time shall have an inverse proportion to the 

magnitude and this is the basis of “Zipf Law”, “Gutenberg-Richter Law” or generally “l/f 

noise”. l/f noise indicates a definite time correlation (or a correlation which is equal in size) in 

the system response.   “Dependency in the [N(τ 0), N(τ 0+τ )] signal, could be characterized 

with the temporal correlation function of history and amount of causation (Noell 2007): 

 
If there is no statistical correlation between the signal in τ 0 and τ time units, then G(τ) = 0” 

(Jensen, 1998, s. 8). Power spectrum and the distribution of system change length (for a fixed 

process) is bound to the temporal correlation function as below (Jensen, 1998, s. 9). 

 
After more developed mathematical transactions [while estimating that S( f ) ∼ 1/f β and G(τ ) 

∼ 1/τ α] Jensen shows that in the case that the power spectrums of S( f ) ∼ 1/f β unit is β > , it 

shall be equal to rather long correlations.  Due to this “l/f” noise in only one system is 

measuring the PLD’s and these rather long correlations which are equal to SOC could be 

determined (Noell 2007). 

 

PLD is a type of exponential distribution function which shows a linear relationship between 

the measured value of the formation in a double logarithm (xi) and frequency (fi). 

xi > 0, b > 0, and typically –1 ≥ –m ≥ –2 with  20



 
 

ln(fi ) = −m∗ ln(xi ) + ln(b). 

 

Figure 3: Theoretical Power Distribution in Deterministic, Self-organizing and Chaotic 

System.  

Log(Frequency) 

 

Log(Size of system changes) 

Source: Noell 2007 

 

The main question, as it is shown in the figure, is how the PLD curve could be bound to the 

classification of the self-organization.   

• PLD becomes infinitely vertical with m = ∞ curve. On the other hand there are chaotic 

systems which does not contain any order and with very low complexity. As a result of 

this, all the possible system changes have a possibility to occur simultaneously (for 

example: as it is in the “white noise”). 

•  PLD m=0 curve is flattened so as to be a distribution with the shape of a rectangle. In 

both cases there is no self-organization because system has not enough flexibility or 

enough determination. 

 

7. SELF-ORGANIZATION OF THE COMPANIES  
Self-organizing systems, systems that start from an almost homogeneous or almost random 

state, spontaneously form large-scale patterns. Initially, these systems show imperceptible 

differences, but over time those small differences become magnified through a process of self-

reinforcement.  One of the most evident attributes of firms is that their size distribution 

exhibits properties of self-organizing systems.  This implies that a very small number of large 

firms coexist with a very large number of smaller firms (Buendia 2010). 

 

Among the greatest examples of the power law containing economy, the size distribution of 

the companies might be shown. The interest in the distribution of company sizes started with 

Zipf who sated that USA corporation assets approximately follow the law (Buendia 2010). In 

this formula (Sr) gives the list of the companies ordered by the (r) active size starting with the 

largest company size.  

 

To visualize how the distribution of firm sizes follows Zipf‘s law, the firms of a country are 

taken and then they are ordered by their size.  Then; a graph is drawn by placing the rank r 
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logarithm on the y-axis and size of the corresponding companies on the x-axis.  If we are to 

carry out the regression between these two variables in log-rank and log-size, a straight line is 

get and the slope is very close to 1 (Figure 2). Regression is the explanation of the Zipf Law. 

Slope of the regression line is close to (β2) -1. The meaning of this as a distribution term, the 

size of the company is greater than some S proportional to 1/S. 

𝑃(𝑠𝑖𝑧𝑒 > 𝑆) = 1
𝑆β2⁄  

β2=1. 

Self-organization of the companies is due to complex network of relations which is the result 

of the mutual causality between numerous variables.  As with other dynamic systems, growth 

of the company is caused by positive and negative feedbacks. Negative feedback creates the 

decreasing returns in the company growth. Reduction of benefits is caused by the 

bureaucratical congestion of the company and negative scale economies occurring due to 

administrative limitations (Buendia 2010).  

 

Decreasing returns to the growth of the company are stabilization forces that hinder the 

growth of the company and prevent the eventual emergence of an infinite-size firm.  The 

growth of the company and the competence due to the concentration of the industry which 

depends to a great extent on positive feedbacks; that is, from increasing returns to the growth 

of the firm (Buendia 2010).  

 

Power distribution could be used in the evolution of company growth economy and self-

organized market structures but there are system dynamic instruments which provides 

stronger and more general results as well as the studies implementing Polya Process (urn 

theory) as well (Buendia 2010).   

 

8. Power Law Distribution in Turkish Manufacturing Industry 

In this section of the study an example study on the Turkish Manufacturing Industry is 

presented This analysis is based on the suggestion of Bak that economic systems are self-

organizing systems.  

 

In order to determine that the Turkish manufacturing industry is a self-organizing system, the 

data of İstanbul Chamber of Industry for 1000 large company of Turkey between the years of 

1997-2013. 

 

The proposition below is formed by assuming that the changes occurring overtime in the 

monetary value of the sales from total manufacturing shows the inner development of the 

manufacturing industry.  

Proposition: The changes occurring in time in the monetary value of the 

sale from the total manufacturing of the companies of Turkish 

manufacturing industry are power law distributed. 

Possibility Density functions (PDF) in relation with the sales from production of 

manufacturing industry is presented in Figure 4.   
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Figure 4: Possibility Density functions (PDF) of the Sales  

1997-2013  

 
In Figure 4, large numbers of company values are located on x-axis. Generally it has been 

suspected that the values in this section follow the power law distribution or not. But time 

limitation has proved such analysis impossible to be carried out. Due to this, findings provide 

support in relation with the presence of the self-organization processes in Turkish 

manufacturing sector.  

 

9. RESULT 

The fact that sectors and the companies forming the sectors show the properties of self-

organizing systems is due to the mutual causality result between the large number of variables 

is a complex network of relationships.  Growth of companies with dynamic systems / 

development of manufacturing industry depend on positive and negative feedbacks.  Issues 

such as manufacturing industry showing self-organizing critical properties, processes of the 

innovation with technology and order basis in the manufacturing, changes in the company 

structure, financial crisis formation in the sector and emergence of such could be reasonably 

explained by the theory of self-organized criticality. 
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Abstract 

Most of what is written and discussed today by the prominent researchers in the 

field of organizational studies stem from Mary Parker Follett’s corpus such as 

power, authority, group dynamics and governance. It is especially thrilling to 

observe the link between her conceptualizations regarding organizations, 

management and the complexity science. Suggested by the fact that emergent 

volatilities in global markets constantly re-shape the business environment it is 

timely than ever to delve into her ideas developed eight decades ago. This 

conceptual paper intends to draw inspiration from the insights provided by Follett 

with a special emphasis on complexity to guide us in our efforts to instill an 

appropriate management context that will ultimately render organizations adaptive. 

 

Keywords: Complexity; Organization theory; Management theory; Non-linear 

systems; Mary Parker Follett. 

1. Introduction 

Organizations are supposed to constantly build new capabilities in order to be able 

sense and respond to the shifting needs of their target markets in a hyper-

competitive global environment where any attempt to comprehend the nature of the 

emergent phenomena turns out to be futile. It is almost impossible to identify the 

number of variables involved and keep track of the of interactions between them. 

This situation pretty much evokes the infamous butterfly effect, which is the notion 

that a butterfly fluttering its wings in South America can cause a tornado in Far 

East meaning that small perturbations in the initial condition of a system might 

result in unexpectedly major changes afterwards. Over the last two decades, there 

has been a significant surge in the number of studies in management field 

regarding the applicability of complexity principles to organizational settings. This 

does not seem to be awkward at all given the tremendous level of 

interconnectedness and interdependence in an integrated global economy. The high 

volatility of global markets entails coping with the dynamics of continuous change. 
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26



 Ahmet Hakan Yüksel/ AICSS 2015 

  

The ‘machine metaphor’ seems to have already fallen short given the prevailing 

conditions of global business climate. This is the very reason why observations 

penned by Mary Parker Follett eight decades ago worth to mention. Her 

postulations flourished under the heavy ideological climate of modernism, 

approximately thirty years before the inception of the studies in nonlinear 

dynamics, addressing an era decades ahead of her time: age of complexity. This 

paper intends to cast light on the conceptual connections between Follett’s 

principles and the assumptions of complexity science based on her writings, which 

are, as Mendenhall et.al. (2000) mention, inductively supportive of the operation of 

nonlinear dynamics within social world. 

2. Haunted by the Ghost of Modernism: Mechanistic View of Organizations 

Scientific principles developed by Newton, LaPlace and Descartes on which the 
modernist paradigm was later predicated assumed that the natural state of a system 
was equilibrium and future states of a system and the behavior of the whole could 
be predicted entirely from the knowledge of its parts (Doyle, 1997). Complex 
social phenomena were viewed as being composed of variables that manifested 
linearity in their relationships leading to a definition of organizational experiences 
from reductionist, deterministic, and equilibrium-oriented perspectives (Doyle, 
1997; Mendenhall et.al., 2000; Marion, 1999). , Modernity implies lot more than 
incorporation of rational scientific methods into decision-making processes in 
every aspect of social life. Modernity launched a new world of meaning in which 
society valued rationality encouraging the implementation of efficiency oriented 
methods to accomplish organizational goals (Lune, 2010). Wagner (2012) provides 
a definition of modernity as ‘the belief in the freedom of human being – natural 
and inalienable, as many philosophers presumed – and in the human capacity to 
reason combined with the intelligibility of the word, that is, amenability to human 
reason.’ 

The trades of modernist assumptions were conspicuous in the early theories of 
management and organizations. McAuley et.al (2007) describes the three key 
aspects of modernism: the modernist ontology, the modernist epistemology and the 
modernist technologies. Modernists believed that the world was ordered and there 
were underlying systems to be unveiled. Any system could be ordered and 
rationally structured. This called for scientifically designed work processes to 
ensure ordered and systematic structures. The best way to ensure rationality was to 
rely on relevant empirical data as the input for decision-making processes. The 
efficiency of outputs and performance of employees were constantly measured and 
management’s timely intervention was deemed necessary when discrepancy 
occurred between calculable predictions and the actual outcome. Thus, there should 
be a management elite equipped with techniques that enabled them to process 
information and to exercise rational control over the members of the organization. 
The distinction between management and workers assumed that the former would 
take all the major decisions concerning the methods of production, while the latter 
would more or less passively conform to management’s authority and accept their 
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role in the overall production process (Sheldrake, 2003). Modernist organization 
theories regarded actions as sequenced and actors behave mechanistically in their 
endeavor to accomplish rationally declared ends to fulfill organizational goals 
(Pettigrew, 1990). The tendency to hold reductionism, determinism and 
equilibrium as core principles was prevalent in organizational and managerial 
studies – indeed, all social science was influenced by this paradigm (Doyle, 1997). 
Wagner (2012:4) portrays how the principles suggested by modernist stream of 
thought influenced the development of theories in social sciences as: 

These principles were seen as universal, on the one hand, because they contained 

normative claims to which, one presumed, every human being would subscribe 

and, on the other, because they were deemed to permit the creation of functionally 

superior arrangements for major aspects of human social life, most importantly 

maybe the satisfaction of human needs in market-driven, industrial production and 

the rational government of collective matters through law-based and hierarchically 

organized administration. Furthermore, they were seen as globalizing in their 

application because of the interpretative and practical power of normativity and 

functionality. 

 

Morgan (2006) mentions the limitations of the mechanistic approaches to 
organizational studies in spite of their relative success on certain aspects of 
organizational operations. First, a mechanistic way of managing may render the 
organization incapable to adapt the changing circumstances in its environment. 
Second, a mindless and unquestioning bureaucracy may arise stifling innovation 
driven managerial endeavors. Third, when the interests of those working in the 
company do not overlap the goals the organization was designed to achieve 
pernicious effects will be inevitable. As Lune (2010) points out deriving from the 
Marx’s economic critique ‘if our identities and efforts are kept separate from any 
sort of goal or value to be found in the work then we are alienated from our labor’. 
The fourth limitation is the potential dehumanizing effects upon the employees. 
The rise of systems thinking and cybernetics depicted the limitations of the 
ingrained methods trying to understand the whole through analysis of its parts. 
Cybernetics and general systems theory emerged after World War II in favor of 
replacing reductionism with an appreciation for modeling interactions instead of 
simplifying them away (Anderson, 1999). General Systems Theory (GST) was 
developed during 1950s by Viennese theoretical biologist Ludwig von Bertalanffy 
based on the idea that physical systems were considered as closed systems, which 
was irrelevant to living systems, as such were open systems (Merali & Allen, 
2011). According to GST when systems confront disturbances, the cells in the 
organisms (the subsystems in an organization) go through a series of change in 
order to adjust to the new circumstances, thereby, maintain the system as a whole 
(McAuley et.al., 2007). Cybernetics concentrated on mechanisms for control and 
co-ordination and gave rise to management theories for organizational design and 
conceptualized feedback loops between system components as regulating 
mechanisms for the system’s performance (Merali and Allen, 2011). However, 
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GST and cybernetics, both, addressed deterministic dynamical systems, systems 
where a set of equations determine how a system moves through its space from 
time t to time t + 1 (Anderson, 1999). 

In the second half of the twentieth century, Herbert Simon’s conceptualization of 
bounded rationality and Henry Mintzberg’s concept of emergent strategy were 
conceded as milestones seeking perspicacious insights into dynamics of interaction 
within the organization and between the organization and its environment (Merali 
and Allen, 2011). Interconnectedness happened to be the key component impelling 
markets in unforeseen directions. When all organizational actors are interconnected 
with one another, in case feedback loops dampen out change decay might occur or 
if changes keep reverberating throughout the system, then, chaos ensues 
(Anderson, 1999). Hernes (2014) suggests that the frameworks commonly used in 
organization studies are not capable of capturing the actual complexity confronted 
by the managers, rather ‘they confine complexity by locating it within 
organizational boundaries, as if managers were like Weberian officials trapped 
down in an administrative bunker, grappling more or less competently with neatly 
parceled chunks of complexity.’  

3. Transcending Beyond Time and Space 

… we presently find ourselves in a time of interrregnum’ – when the old ways of 

doing things no longer work, the old learned or inherited modes of life are no 

longer suitable for the current conditio humana, but when the new ways of 

tackling the challenges and new modes of life better suited to the new conditions 

have not as yet been invented, put in place and set in operation. 

 

The above quotation from Bauman’s (2000/2012:vii) pioneering work ‘Liquid 

Times’ depicts the zeitgeist of the times we are living in. The fluidity metaphor is 

usually employed to go beyond the limits of unity, coherence and solids. Bauman 

(2000/2012) uses ‘liquids’ - one variety of fluids - and ‘solids’ with reference to 

their relationship between space and time. Behavior exhibited by solids is a result 

of the type of bonding that holds the atoms and their structural arrangements 

together, so here ‘bonding’ is a term that signifies the stability of solids. Fluids, on 

the other hand, do not keep to any shape for long and are always prone to change it, 

so it is the flow of time that counts more than the space they occupy. Bauman 

(2000/2012) considers fluidity or liquidity as relevant metaphors in order to be able 

to grasp the insight of the present. Embracing this metaphor entails to perceive 

what really exists is not things but things in the making. Such shift from being to 

becoming is an important contribution of process philosophy to an epistemology of 

fluids (Styhre, 2007). 

 

Complexity is a reflection of fluid epistemology and concentrates on the dynamic 

behavior of complexly interacting interdependent and adaptive agents (Uhl-Bien 

et.al., 2007). Technological advancements and the process of globalization is 
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constantly reshaping competitive landscape, exposing organizations to complexity 

(Hitt, 1998). We are going through an era of unprecedented global turmoil where 

seemingly improbable, the unanticipated, and the downright catastrophic appear to 

occur with alarming regularity (Chia, 2012). States and societies have become 

enmeshed in networks of interaction fostering magnitude and intensity of the 

global flows (Held & McGrew, 2003). The extent of the network of interactions 

could be observed in the financial crisis in Thailand in 1997, which first appeared 

as an isolated banking and currency crisis in an emerging market country and soon 

generated global financial distress with severe effects on markets (Keohane & Nye 

Jr., 2003). Events in any part of the world can have consequences for developments 

in every other part of the world, as a matter of fact, the Internet and other 

technologies have collapsed time and space (Rosenau, 2003). Merali & Allen 

(2011) suggest that under the prevailing conditions of global business climate, any 

attempts to design an organization to ensure structural stability is nothing more 

than an intellectual construction with limited capability to encompass all 

interactions between the agents (system components) given the constraints imposed 

by the modeller’s bounded rationality. Chia’s (2012:115) argument puts special 

emphasis on the need for incorporation of complexity into our way of thinking: 

 
A complex, perpetually changeable, and inextricably interconnected world, 

however, calls for complex, processual thinking: thinking that is concretely 

grounded in the intimacy and immediacy of pure lived experience; thinking that 

acknowledges the reality of spontaneous, self-generated social orders, entities, and 

institutions; thinking that accepts and embraces the inherent messiness, 

contradictions, and ambiguities of reality and thinking that overflows our familiar 

categories of thought.  

 

Complex systems consist of myriads of agents who and interact with each other in 

unpredictable ways; they are sensitive to changes in initial conditions; they develop 

adaptive behavior to the changes in the environment; they oscillate between 

stability and instability; and are characterized by emergent order (Plowman et.al., 

2007). Complexity arises when agents with different perspective and information 

interact with each other in a mode of mutual influence causing the emergence of 

unanticipated novel outcomes (Goldstein et.al., 2010). When agents respond to 

their own specific local contexts in parallel with other agents, qualitatively distinct 

emergent patterns can arise at the level of the system despite the lack of explicit 

inter-part coordination and outcomes of this process of upward causality are barely 

predictable from the knowledge of the agents (parts) (Maguire et.al., 2011). 
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Figure 1. Key Assumptions of Mechanistic Systems and Complex Systems 

 

 
Source: Hazy et.al., (2007) 

 

Embracing nonlinearity in organizational studies calls for adopting a new mindset; 

a one that supersedes what is imposed by machine metaphor (Figure 1). Within the 

purview of complex (adaptive) systems, the focus is no longer on discrete 

components, events or systems; instead, interactions and networks that connect 

individual agents, which lead to a change of behaviour (learn), appear as the 

indispensable quality of such systems (Hazy et.al., 2007). Therefore, it would be 

more appropriate to refer organizations as networks of social interaction in which 

members of the organization are supposed to extract new meanings and solutions 

via bottom-up structuration, moving the system to a more desirable level of 

competitiveness. In nonlinear dynamic systems (complex systems) the causal 

relationships between independent and dependent variables are replaced by 

symbiotic relationships where interdependent co-evolution is the main driver of the 

emergence of innovative adaptive organizational practices (Goldstein et.al. 2010). 

Due to the richness of information flow (interaction resonance) between the agents, 

order is emergent, organic and unpredictable (Uhl-Bien et.al, 2007). Diversity 

within organizations triggers evolution that eventually results in coming-into-being 

of superior level processes enabling adaptability. Evolution seems plausible when 

dynamics of interaction are fluid and diversity, tension and conflict are embedded 

in the thematic patterning of communicative interaction (Stacey, 2001). 

Complexity embraces evolution. 

4. The First Encounter of Management with Complexity: Mary Parker 

Follett’s Timeless Conceptualizations 

While the early theories of management took the individual as the key focus of 
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analysis and worked outwards, Follett’s approach to the understanding of 

management was recognizably different in nature from the dominant stream of 

thought. Unlike the conventional scientific managers who based their ideas on the 

breaking down and analysing of tasks into their constituent parts and then 

attempting to artificially reconstruct them, she began with accepting the complexity 

of social situations and focused on the working group and the need to integrate its 

efforts within the productive whole (Sheldrake, 2003). She placed relationships in 

the centre of her conceptualizations. Follett argued that the fundamental 

organizational challenge is the ability to build and maintain dynamic and 

harmonious human relationships. Her key concepts such as ‘coordination’, 

‘constructive conflict’, ‘integration’ and ‘power with’ are all centred on human 

relationships and they are all concerned with ways of promoting a creative dynamic 

in those relationships that is based on consensus (Child, 2013). A clear evidence of 

her position against the mechanistic view of management imposed by modernism 

could be observed: ‘the idea of mastering environment is unfortunate because we 

have carried it over into social relations; it becomes our duty to conquer all external 

circumstances, nature and other men too’ (Follett, 1924/2013: 119). Follett 

highlighted the need to shy away from static expressions with an attempt to discern 

the difference between ‘being’ and ‘becoming’: “Integrated organism is 

unfortunate, for the organism is the continuing activity of self-organizing, self-

maintaining. We must be careful of the “eds” because they lead to “wholes”, the 

wrong kind of wholes, the influence of the whole on the parts” (Follet, 

1924/2013:58). Reflecting the influence of the Gestalt movement, a system devised 

in Germany by Max Wertheimer and his associates Wolfgang Köhler and Kurt 

Koffka as an objection to the artificiality of the structuralists’ study of 

consciousness (Tonn, 2003), the basis of Follett’s thinking was the ‘whole man’ 

and, specifically, relations between the ‘whole men’ within the groups (Wren & 

Bedeian, 2009). She clung on to the assumption that whole is greater or different 

than the sum of its parts, which renders the reductionist way of dealing with social 

phenomena irrelevant. Follett (1924/2013: 105-106) wrote: 

 
This “total situation” is often looked at as a total picture; it is thought that you can 

get all the factors if you examine the picture in sufficient detail. But a total 

situation is never a total picture; it is a total activity in which the activity of 

individuals and activity of environment constantly interweave. What the social 

worker tries to do is to bring about the kind of interweaving from which it follows 

that further responses from individual, will mean a progressive experience. 

 

Therefore, according Follett, behavior is the manifestation of innumerable complex 

interactions between an individual agent and his/her environment and, thus, 

emerges out of intra and extra organic stimulation because the behavioural function 

is continuously being modified by itself (Mendenhall e.t.al., 2000). In her paper 

‘The Psychology of Control’ presented in March 1927 she argued that every social 

process has three aspects, which are ‘the interacting’, ‘the unifying’ and ‘the 
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emerging’ and proceeds as: ‘But our consideration of the interacting has shown us 

that the interacting and unifying are one. Shall we now therefore consider the 

emerging? We have already done that. Because the emerging is also part of the 

same process” (Follett, 1940/2013: 198). Her emphasis on interaction and 

emergence as complementary processes of effective conduct in organizations is 

reflected in complexity thinking, which assumes that a complex system is 

composed of interdependent, interacting subsystems and information about the 

functioning of the system is distributed throughout the networks of connection 

(Goldstein et.al., 2010). Her description overlaps with what is suggested by 

complexity science: “I have been saying that the whole is determined not only by 

its constituents, but by their relation to one another. I now say that the whole is also 

determined also by the relation of whole and parts. Nowhere do we see this at work 

than in business administration” (Follett, 1940/2013:195). According to 

Lichtenstein (2014) emergence is a totally different category from transformation 

and change and explains, “At the root of this difference is the fact that every case 

of organizational change and transformation involves the modification of existing 

elements, an alteration of design structures or internal processes or activity routines 

in the organization.” This foundation of this explanation is embodied in Follett’s 

conceptualization of circular response (Follett, 1924/2013:62-63). 

 
Through circular response we are, creating each other each other all the time…The 

most fundamental thought about all this is that reaction is always reaction to a 

relating … In human relations, as I have said, this is obvious: I never react to you 

but to you-plus-me; or to be more accurate, it is I-plus you reacting to you-plus-

me. “I” can nnever influence “you” because you have already influenced me; that 

is, in the very process of meeting, by the very process of meeting, we both become 

something different. It begins even before we meet, in the anticipation of meeting. 

 

 

 

Diversity is one of the key principles of complex systems as it was in Follett’s 

works. In Follett’s thinking difference was an indispensable feature of social 

systems: “and that it is the merging of differences in nature that brings about new 

creation, and that new creations then merge with other differing creations to 

produce, in turn, new creations. In each new creations there is new unity, new 

similarity, new commonality” (Mendenhall et.al., 2000). According to Gray 

(2012), in a healthy system both genes and ideas need to cross-pollinate so that 

creative ideas emerge when different ideas and concepts interact. Diversity is the 

source adaptability especially at the micro-levels of individual differences and 

group level heterogeneity (Goldstein et.al., 2010). 

 
Instead of shutting out what is different, we should welcome it because it is 

different and through its difference will make a richer content of life. The ignoring 

of differences is the most fatal mistake in politics or industry ot international life: 

every difference that is swept up into a bigger conception feeds and enriches 
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society; every difference which is ignored feeds on society and eventually corrupts 

it. (Follett, 1940/2013:40) 

 

Follett proposed that diversity paves the way to the emergence of novel solutions. 

Diversity enables conflict, which she regarded as vital for “progressive integration 

and with the emphasis placed upon novelty in the moment of synthesis, the critical 

moment of evolution” (Follett, 1924/2013:118). Emergence of creative experience, 

for Follett, required active participation in events or activities always in an effort to 

create something new (Tonn, 2003). Follett’s insight was to recognize that the 

conflict was not necessarily pathological and a manifestation of failure, rather it 

was the appearance of difference (Child, 1995). It was the only way for making 

interaction resonance possible, which signifies a richness of information flow that 

is generated and maintained through interactions over time (Goldstein et.al., 2010). 

 
The confronting of diverse desires, the thereby revealing of ‘values’, the 

consequent revaluation of values, a uniting of desires which we welcome above all 

because it means that the next diversit will emerge on a higher social level – this is 

progress. (Follett, 1924/2013:xiv). 

 

She underscored that unity (not uniformity) was our aim, and this could only be 

attained through the integration of differences and pointed out the “as long as we 

think of difference as that which divides us, we shall dislike it; when we think of it 

as that which unites us, we shall cherish it” (Follet, 1918). Therefore utilization of 

conflict as a means of integration of what is desirable and valuable in various 

viewpoints would not only serve to attract attention to where it was urgently 

required, but the integration of previously differing views could provide a valuable 

organizational dynamic (Child, 2013). This view Follett even extends to include 

competitors as she defines them as “our opponents are our co-creators, for they 

have something to give which we have not” (Follett, 1924/2013:174). The way 

Follett identified competitors is quite similar to the one suggested by Barry 

J.Nalebuff and Adam M.Brandenburger in their seminal work ‘Co-opetition’ 

published in 1996 in which they attempted to reconceptualised competitors as 

complementors with whom the organizations create value in a cooperative process.  

5. Conclusion 

A thorough scanning of Mary Parker Follett reveals that she had almost precisely 

addressed the concerns faced by researchers who are trying to incorporate 

complexity into organizational studies and management. She employed terms such 

as ‘self-organizing’, ‘interaction’, ‘diversity’, ‘evolution’, ‘novelty’, ‘experience’, 

which are not only associated with complexity science, also acknowledged as the 

building blocks of innovation renders organizations resilient. Her ideas on 

centrality of relationships, constructive conflict, power, authority, control, 

leadership and co-ordination will be the North Star of managers during their 
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struggles to transform organizations into ecologies of innovation. Rosabeth Moss 

Kanter’s (1995) view of Mary Parker Follett’s work seems a proper way to 

conclude this paper:  

 
Rereading Mary Parker Follett is like entering a zone of calm in a sea of chaos. 

Her work reminds us that even in our fast-paced world – in which 18 months can 

constitute a a high-tech product life cycle and “15 minutes” a person’s assigned 

allotment of fame – there are truths about human behaviour that stand the test of 

time. They persist despite superficial changes, like the deep and still ocean beneath 

the waves of management fad and fashion. 
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Abstract 

In today’s world, trade between countries has become a global network. It became 

important that in which product classes to trade with other countries as well as with which 

country to trade for all countries. Thus it becomes possible to evaluate the position of a 

country in world trade, to find out how much of its potential is utilised and to determine 

proper policies. 

In this context, by using network analysis, this study examined the export network 

of Turkey with EU-28 which correspond to almost 50 % of Turkey’s export. This trade 

relationship has been analysed in terms of five different networks which each of them are a 

subgroup of BEC such as primary food and beverages, processed food and beverages, 

primary industrial supplies, processed industrial supplies and capital goods. After all of 

these networks has been analysed in terms of general network statistics, all of these 

networks has been also implemented w-HITS algorithm of which output corresponds to 

export/import impacts of countries.  

In conclusion, it has been found that the founder members of EU (excluding 

Luxembourg) are core countries in all subgroups. The countries became member in 2000’s 

generally correspond to periphery countries. There are also some countries between the 

core and the periphery. In terms of Turkey, it has been also determined that Turkey has 

relatively more importance in the export of primary and processed food and beverages. 

However, Turkey’s role in export network of industrial supplies and capital goods is not 

significant. 
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1. Introduction 

Transformation from political economics to economics has been realized 
by the influence of classical physics. While equilibrium in economics was 
explained with the tools of mathematics and physics, these traditional economic 
theories was based on some reductionist assumptions. These assumptions such as 
representative agent which acts rationally and homogeneously, unique equilibrium, 
etc. were unrealistic to explain the reality because of reductionist approach.  

Interaction between economics and other sciences still continues. It 
becomes possible to analyze complex economic phenomenon as a complex 
network structure by means of network analysis. Network analysis in which 
complex systems are defined as nodes and links representing agents and the 
relations between these agents respectively has been implemented in many areas 
such as www, neural networks, transport networks, etc. In this analysis method 
which recently has been used to explain economic facts, economic agents and 
relations between these agents are defined as nodes and edges respectively (Fagiolo 
et al., 2010: 480). One of the economic facts analyzed in the context of network 
analysis is trade networks. 

Trade network is a complex network in which countries constitute nodes 
and trade relations between these countries constitute edges. Although values such 
as share of trade in GDP and export shares of countries provide a general idea 
when analyzing international trade with traditional theories, it is far from revealing 
complex trade relations between countries. It becomes possible to reveal some 
properties of trade relations among countries such as centrality, clustering, 
assortative/disassortative tendency by means of network analysis (Fagiolo et al., 
2010:481). In the context of network analysis, one can also explain formation of 
complex networks via network formation models such as gravity models, null 
random models, stochastic models, etc.  

In the last decades, a large number of empirical analysis have been made 
and have contributed to explain trade networks.  

In one of these fundamental studies, Serrano and Boguna analyzed the 
World trade network for the year 2000 defining the network as binary and directed. 
It was found that self-organization had great importance in the hierarchical and 
scale-free heterogeneous structure of World trade network. According to this, 
technological improvements resolved some geographical, economic and technical 
restrictions and so trade system became a self-organized system due to accelerating 
globalization process (Serrano et al., 2003: 4).  

Garlaschelli and Loffredo, as distinct from Serrano and Boguna (2003), 
used a dataset which included all trade relations for all countries. Besides, this 
dataset included per capita GDP and population scale for all countries. Total GDP 
of countries was calculated easily from this data and then the authors defined the 
‘fitness’of the countries as their relative GDP. Results supported that fitness model 
captured the topological properties of real World networks. This study took a step 
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further comparing to others as the fitness variable was defined as a physical 
quantity (Garlaschelli et al., 2004:1-4). 

Garlaschelli and Loffredo developed their previous study and defined the 
World trade as an evolving and directed network. They confirmed that the topology 
of World trade network was depended on the GDP’s of the countries (Garlaschelli 
et all., 2005: 139).   

In another study, Serrano and Boguna analyzed the World trade network in 
terms of global trade flow. Within this framework, they used a directed and 
weighted network which captured the merchandize trade imbalances. In addition to 
these matrices from 1948 to 2000, they also constituted networks which consist of 
per capita GDP and population for 1950-2000 period. The authors developed a 
quantitative approach which could be applied to weighted complex networks. This 
approach filtered out the dominant basis while preserving most of the nodes in the 
original component (Serrano et al., 2007: 3,13).  

Fagiolo, Reyes and Schiavo investigated 1981-2000 period with both 
weighted undirected and binary undirected network structure. As a result of 
weighted undirected network analysis disassortative structure was found. Besides, 
average trade density displayed a stable structure while average number of trade 
relations increased over years. It means that trade integration did not affect 
significantly world trade network. As a result of binary undirected network analysis 
high-degree clustering was found in World trade network (Fagiolo et al., 2010: 
508-510).  

Duenas and Fagiolo dealt with the period from 1970 to 2000 as five-year 
intervals and investigated whether gravity model is a theoretical benchmark in 
order to derive international trade network or not. According to the result of the 
weighted and directed network analysis, gravity model was not able to explain 
reason of formation and continuation of an edge in this network although it was a 
good model in order to predict the trade flow (Duenas et al., 2011: 3,4,18).  

In another study, Duenas and Fagiolo defined trade network in three 
distinct forms such as ‘Total Trade Network (TTN)’, ‘Trade Imbalance Network 
(TIN)’, and ‘Relative Trade Imbalance Network (RTIN)’. They determined 
disassortative tendency and scale-free network property as a result of TTN 
analysis. TIN displayed disassortative and hierarchical structure. In RTIN analysis, 
the authors found stronger clustering and weaker hierarchy. As a result of these 
analysis, rich countries has less unstable relation according to network consisting 
of relative values while they are more unstable according to network consisting of 
absolute values. Authors also examined whether topological structure of TIN can 
be explained by null model and gravity model or not. As a result, none of these 
models were satisfactory completely. However, null model provided a better 
prediction by a narrow margin (Duenas et al., 2013: 2-3).  

Fagiolo, Squartini and Garlaschelli investigated the 1950-2000 period with 
null model by using both binary and weighted network. Expected and observed 
properties of World trade network were compared for this period. While node 
degree sequence in binary network sufficed in formation of the high degree 
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network properties such as disassortativity and clustering-degree correlation, 
country trade in weighted network did not suffice (Fagiolo et al., 2013: 101-102). 

Recently, HITS algorithm which had been developed by Kleinberg has 
come into use in trade network analysis. In one of the applications of this method 
to trade network, original HITS algorithm has been developed for weighted 
networks and w-HITS algorithm has been obtained. By doing that, international 
trade structure has been revealed and countries has been ranked according to their 
impact on import/export taking into consideration reciprocal dependency between 
countries and effects of countries on network (Wei et al., 2012: 89,90).  

Deguchi, Takahashi, H. Takayasuve M. Takayasu analyzed the change of 
hubs and authorities of World trade by applying w-HITS algorithm from 1992 to 
2012 which is the term of rapid economic globalization. According to the results, 
although USA has saved its position as the biggest economic authority in this 
period, it has started to decrease since 2001. China’s authority score has been in 
uptrend while it has been the biggest hub country. Hub and authority scores of 
Europe has been in downtrend since European countries trade in the context of EU. 
Japan’s authority score has increased slowly while its hub score has decreased 
(Deguchi et al., 2014: 1). 

This algorithm which has been developed to analyze the centralities of web 

pages which are the results of a specific query on internet assigns a hub and an 

authority score to each website. As is known, nodes with much out-degree are 

called hubs and nodes with much in-degree are called authorities. Kleinberg has 

stated that there exist a ‘mutual reinforcing relationship’ between hubs and 

authorities. Accordingly, a hub which has a vast number of good authorities is a 

good hub. Similarly, an authority which has a vast number of good hubs is a good 

authority. Kleinberg has developed an algorithm which assigns a hub and an 

authority score to each node on the basis of this relationship (Kleinberg, 1999: 8). 

2. Network Analysis of the EU Trade 

In this study, trade network among EU countries has been analyzed and 

Turkey has been included to analyze its role in this network as a candidate country. 

Trade network has been generated as a subgroup of BEC international 

classification respectively such as ‘primary food and beverages network’, 

‘processed food and beverages network’, ‘primary industrial network’, ‘processed 

industrial network’ and ‘capital goods network’. Hub and authority scores for every 

subgroup network has been computed as well as general network statistics. In this 

context, the position and significance of countries, meanwhile of Turkey as a 

candidate, for different groups of goods has been analysed. Weighted and directed 

network structure has been used. Export value has been used while generating the 

weighted adjacency matrix. The data has been obtained from United Nations 

COMTRADE dataset. Analysis has been implemented with R statistic package.  
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An algorithm which is called as ‘w-HITS algorithm’ which works with an 

iterative process using reinforcing equilibrium values has been developed to 

represent the spreading impact between countries in international trade network. In 

this process each country u has been linked with an export property 𝑦𝑢 which 

represent the export impact on international trade network and has been linked with 

an import property 𝑥𝑢 which represent the import impact on international trade 

network. Later on, two operations (𝛼 𝑎𝑛𝑑 𝛽) has been defined to determine the 

export and import impact of country u as a result of trade with other countries.   

During this iterative process, operation 𝛼 updates the import impact 𝑥𝑢 and 

operation 𝛽 updates the export impact 𝑦𝑢 continually.  

𝑥𝑢 ← ∑ 𝑤𝑣𝑢𝑦𝑣

𝑣:(𝑣,𝑢)𝜖𝐸

 

𝑦𝑢 ← ∑ 𝑤𝑢𝑣𝑥𝑣

𝑣:(𝑢,𝑣)𝜖𝐸

 

In the statement above, 𝑤𝑣𝑢 represents the export from country v to 

country u. Accordingly, import property of country u depends on the import value 

of country u from country v and depends on the export property of country v. 

Similarly, export property of country u depends on the export value of country u to 

country v and depends on the import property of country v (Wei, 2012: 89,90).   

Before viewing the HITS scores for each subgroup of goods, it will be 

convenient to look at general network statistics. One of these statistics is clustering 

coefficient which is a measure of in what rate the network is connected. There are 

four methods to calculate the clustering coefficient for weighted networks: 

arithmetic mean, geometric mean, minimum value and maximum value methods. 

According to the arithmetic mean method, the triplet value is defined as the 

arithmetic mean of the weights that form the triplet. Although arithmetic method is 

the easiest one, differences between weights is not taken into account in this 

method. According to geometric method, the triplet value is defined as the 

geometric mean of the weights. Although this method eliminates some of the 

sensitivities of arithmetic method, it will give lower value than arithmetic method 

when there is a triplet of which one tie is with high weight and one tie is with low 

weight. In the minimum and maximum methods, triplet value is defined as the 

minimum or maximum of the weights. These methods are extreme. It is crucial to 

choose the right method. For a network where the weights represent the level of 

flow and a weak tie means a bottleneck, it is more convenient to use the minimum 

method (Opsahl et al., 2009: 157-158). The clustering coefficient for weighted 

networks can be written as follows:  

𝐶𝑤 =  
𝑡𝑜𝑡𝑎𝑙 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝑐𝑙𝑜𝑠𝑒𝑑 𝑡𝑟𝑖𝑝𝑙𝑒𝑡𝑠

𝑡𝑜𝑡𝑎𝑙 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝑡𝑟𝑖𝑝𝑙𝑒𝑡𝑠
=  

∑ 𝜔𝜏∆

∑ 𝜔𝜏
 

In this equation, 𝜏 and 𝜏∆ represent the triplets and closed triplets 

respectively.  
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Table 1. Clustering Coefficient 
Subgroups of Goods Clustering Coefficient 

Primary Food and Beverages 0.9871974 

Processed Food and Beverages 0.9966939 

Primary Industrial Supplies 0.9897299 

Processed Industrial Supplies 0.9996908 

Capital Goods 0.9998093 

 

As is seen in Table 1, there is high degree clustering among EU countries 

for each subgroup of goods. These statistics demonstrate that there has been a trade 

relationship nearly between all countries in EU for all subgroups. It is not 

surprising that countries trade intensely when taking into consideration that EU is 

an economic union.  

Another substantial property of a network is its assortative-disasortative 

structure. The correlation coefficient which measures assortativity can be shown as 

follows (Reichardt, 2009: 6-7):  

𝑟𝐴 =
∑ (𝑒𝑠𝑠 − 𝑎𝑠

2)𝑠

1 − ∑ 𝑎𝑠
2

𝑠

 

Here, it is assumed that nodes are separated into two classes defined as r 

and s. 𝑒𝑟𝑠 represents the edges which are between r and s. ∑ 𝑒𝑟𝑠 = 𝑎𝑠𝑟  also 

represents the edges connected with at least one of the nodes in s. In this context, 

𝑒𝑟𝑠 can be interpreted as the probability of a randomly chosen edge being between 

r and s. Besides, 𝑎𝑠 can be interpreted as the probability of having at least one end 

point in s of a randomly chosen edge. From this point of view, 𝑎𝑠
2 is expected 

number of edges that connect two nodes in s. If the 𝑟𝐴 < 0 then it means that there 

is disassortative relationship between nodes. On the contrary, if 𝑟𝐴 > 0 it can be 

said that there is assortative relationship between nodes. If 𝑟𝐴 = 0 then there is no 

assortative or disassortative relationship. 

 

Table 2. Assortativity Correlation Coefficient 
Subgroups of Goods Assortativity Correlation Coefficient 

Primary Food and Beverages -0.06521928 

Processed Food and Beverages -0.04554579 

Primary Industrial Supplies -0.05507051 

Processed Industrial Supplies -0.03756235 

Capital Goods -0.03663529 

 

As is seen in Table 2, there exists a disassortative structure for every 

subgroup. That is, countries with weaker relations tend to trade with countries with 

stronger relations. This feature means a core-periphery structure between countries 

at least in terms of relation density (Fagiolo et al., 2010: 497). In this context, it can 

be said that it is possible to discriminate between countries in EU trade network as 
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core and periphery in terms of all groups of goods.  

Another way to examine assortativity is to plot correlation pattern of node 

strength and average nearest neighbour strength.  

 

Graph 1. Node Strength – Average Neighbor Strength 

   
 Primary Food and Beverages  Processed Food and Beverages   Primary Industrial Supplies 

  
  Processed Industrial Supplies            Capital Goods 

 

As is seen in Graph 1, all of the graphs above demonstrates the assortative 

relationship for each groups of goods. Few countries with high strength has 

neighbours with low average strength, and similarly few countries with low 

strength has neighbours with high average strength. On the other hand, it can be 

seen that there exists countries which densify in the middle of the curve. In turn, it 

can be said that there is connectedness between countries with medium strength 

apart from core-periphery structure.  

Another significant topological property in network analysis is degree 

distribution. This concept which is named strength distribution in weighted 

networks provides substantial information about network structure. With regard to 

this, there exist graphs which show strength distribution for each subgroup below.  

 

 

 

 

 

 

 

46



 Ercan EREN, Semanur SOYYİĞİT KAYA/ AICSS 2015 

  

 

 

Graph 2. Strength Distribution 

 
Primary Food and Beverages    Processed Food and Beverages  Primary Industrial Supplies 

 

 
     Processed Industrial Supplies        Capital Goods 

 

As is seen in Graph 2, strength distribution of each network conform with 

‘power-law degree distribution’ since many countries has low strength while few 

countries has high strength.   

At first sight, it can be said that networks for all subgroups of goods fit 

power-law distribution. Nevertheless, it must be analysed statistically to make sure. 

Hypothesis of the test in which maximum likelihood method is used are as follows:  

 

 H0= The data fits power-law distribution. 

 H1= The data does not fit power-law distribution.  

 

Table 3. Power-Law Fitness Test Results 
Networks  p 

Primary food and beverages 1,942357 0,911188 

Processed food and beverages 1,565543 0,669826 

Primary industrial supplies 1,953765 0,978931 

Processed industrial supplies 3,398271 0,9997739 

Capital goods 2,741372 0,999744 

 

 

α 
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Looking at the Table 3 below, it can be said that null hypothesis cannot be 

rejected. It means that the data fits power-law distribution. 𝛼 as the exponent value 

of power-law distribution, indicated as 𝑃(𝑤)~𝑤−𝛼, highly tends to be between 2 

and 3. Some example are internet networks with exponent between 2,1 and 2,4; 

Hollywood network approximately with exponent value of 2,3; phone call network 

with exponent value of 2,1 (Chung et al., 2003:22). However, there are some other 

networks of which exponent values are greater than 3. In the study of Markose, in 

which systemic risk from global financial derivatives is analysed, it has been found 

that exponent value is higher for weighted network than binary network and that 

exponent value is greater than 3 for weighted network. In such cases, histogram 

declines more rapidly while exponent value gets larger (Markose, 2012: 39). In 

turn, this relationship shows that networks has notably asymmetric structure. 

After analyzing these general network features, analysis of network structure for 

each subgroup can be found below.  

 

2.1. Primary Food and Beverages 

 

In the primary food and beverages subgroup which goes into division as 

household use and industrial use there exists goods such as live animals, raw and 

dried vegetables-fruits, cereals, seeds, etc. In Figure 1, overall picture can be found 

before visualising countries in terms of their hub and authority scores. In Figure 1, 

direction of relations between countries shows the direction of export and degree of 

thickness of relations represents the magnitude of export.  

 

First of all, it is important to emphasize that it provides convenience to 

group countries in terms of analysis. In this context, EU countries has been 

grouped with regards to their participation year to EU. That is, first group consists 

of Germany, France, Netherlands, Belgium, Italy, Luxembourg which are founder 

members of EU; second group consists of United Kingdom, Ireland and Denmark; 

third group consists of Greece; fourth group consists of Spain and Portugal; fifth 

group consists of Austria, Finland and Sweden; sixth group consists of Hungary, 

Poland, Czech Republic, Slovakia, Slovenia, Latvia, Lithuania, Estonia, Malta and 

Cyprus; seventh group consists of Romania and Bulgaria; eighth group consists of 

Croatia and ninth group consists of Turkey as a candidate country. Colorization of 

countries below has been implemented according to participation year to EU. 
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Figure 1. Primary Food and Beverages Network 

 

 
 

 

According to this, at first glance it can be said that Germany, Netherlands, 

Belgium, Italy, France, United Kingdom, Spain and Poland are core countries. 

Countries such as Malta, Cyprus, Luxembourg, Latvia, Lithuania, Croatia, Estonia 

and Slovenia represent the periphery countries.  

 

Hub and authority scores of a country represent the export impact and 

import impact of this country respectively. Ranking of countries according to their 

shares in the EU export /import and according to hub/authority scores for the 

primary food and beverages subgroup can be found in Table 4. 
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Table 4. Hub and Authority Scores for Primary Food and Beverages 

Countries 

Shares 

in the 

EU 

export Countries 

Hub 

Scores Countries 

Shares 

in the 

EU 

import Countries 

Authori

ty 

Scores 

Netherlands 0,1748 Netherlands 0,7441 Germany 0,2467 Germany 0,8444 

Spain 0,1581 Spain 0,4439 France 0,1015 France 0,2706 

France 0,1248 France 0,2910 Italy 0,0977 Belgium 0,2432 

Germany 0,0959 Belgium 0,2817 Netherlands 0,0927 U.K. 0,2408 

Belgium 0,0908 Italy 0,1638 U.K. 0,0806 Italy 0,1996 

Italy 0,0503 Poland 0,1209 Belgium 0,0701 Netherlands 0,1654 

Poland 0,0335 Germany 0,1182 Spain 0,0523 Spain 0,0902 

Sweden 0,0309 Denmark 0,0960 Poland 0,0425 Poland 0,0794 

Denmark 0,0271 Czech Rep. 0,0693 Austria 0,0268 Portugal 0,0699 

U.K. 0,0268 Turkey 0,0618 Portugal 0,0253 Sweden 0,0560 

Turkey 0,0227 Austria 0,0561 Sweden 0,0212 Denmark 0,0421 

Hungary 0,0212 U.K. 0,0471 Denmark 0,0174 Austria 0,0415 

Czech Rep. 0,0198 Sweden 0,0428 Czech Rep. 0,0168 Czech Rep. 0,0345 

Greece 0,0165 Hungary 0,0387 Ireland 0,0140 Ireland 0,0249 

Bulgaria 0,0165 Greece 0,0344 Romania 0,0126 Finland 0,0213 

Austria 0,0158 Bulgaria 0,0215 Hungary 0,0121 Romania 0,0167 

Romania 0,0144 Romania 0,0208 Slovakia 0,0098 Hungary 0,0139 

Slovakia 0,0129 Ireland 0,0172 Finland 0,0089 Lithuania 0,0134 

Portugal 0,0123 Portugal 0,0158 Lithuania 0,0088 Greece 0,0123 

Ireland 0,0084 Lithuania 0,0152 Greece 0,0086 Slovakia 0,0109 

Lithuania 0,0082 Slovakia 0,0143 Latvia 0,0051 Luxembourg 0,0092 

Latvia 0,0057 Luxembourg 0,0096 Turkey 0,0050 Latvia 0,0068 

Estonia 0,0028 Latvia 0,0081 Bulgaria 0,0046 Slovenia 0,0058 

Slovenia 0,0027 Slovenia 0,0038 Slovenia 0,0043 Croatia 0,0055 

Croatia 0,0021 Croatia 0,0036 Luxembourg 0,0039 Bulgaria 0,0040 

Luxembourg 0,0020 Finland 0,0019 Croatia 0,0036 Turkey 0,0039 

Finland 0,0019 Cyprus 0,0019 Estonia 0,0031 Estonia 0,0034 

Cyprus 0,0010 Estonia 0,0017 Cyprus 0,0022 Cyprus 0,0033 

Malta 0,0001 Malta 0,0002 Malta 0,0018 Malta 0,0030 

 

Ranking in terms of the shares of countries in the EU export/import, as a 

first-degree indicator, sometimes fails to show the significance of countries in 

network. In this sense, hub and authority scores provides more reliable information 

since a country with low share in export/import may have more significant position 

in terms of the importance of countries with which it interacts. Table 4 provides 

information in this sense.  
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Accordingly Belgium, Italy, Denmark, Turkey, Ireland, Lithuania and 

Finland steps up in terms of their hub scores in comparison to their shares in EU 

export. For Czech Republic and Austria this rise is more remarkable. United 

Kingdom, Belgium, Portugal, Sweden, Denmark, Finland, Lithuania, Greece, 

Slovenia, Luxembourg and Croatia steps up in terms of their authority scores in 

comparison with their Shares in EU food and beverages import. However, Italy, 

Netherlands, Austria, Romania, Hungary, Slovakia, Latvia, Turkey and Bulgaria 

has lower rank in terms of their authority scores in comparison with ranking in 

terms of their import shares in primary food and beverages import of EU. 

 

Figure 2. Visualisation of Primary Food and Beverages  

 
(a) According to hub scores              (b) According to authority scores 

In Figure 2 there are visualisations of primary food and beverages network 

with regards to hub and authority scores. Within this framework, in Figure 2(a) the 

five founder members of EU (excluding Luxembourg) and Spain takes place in the 

core with regards to hub scores. It can be said that Turkey has more substantial 

magnitude than most of member countries in EU export regarding to this subgroup. 

In Figure 2(b), Germany which has relatively small impact in export is exactly the 

biggest importer of this subgroup. On the contrary, Netherlands has relatively small 

impact in import while it is the biggest exporter in this subgroup with respect to 

hub scores. With regards to both of the figures Latvia, Lithuania, Cyprus, Malta, 

Slovakia, Slovenia, Estonia are countries which are located in periphery.  

 

2.2. Processed Food and Beverages 

 

This subgroup which goes into division as household use and industrial use 

is consisting of animal products (meat, eggs, cheese, sausage,etc.), vegetable and 

animal oil, alcoholic – non-alcoholic beverages, processed cereals (macaroni, 

bulgur, cracker, etc.), etc. 
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Figure 3. Processed Food and Beverages Network 

 

 
 

It can be seen at a glance that United Kingdom, Spain, Ireland, Poland and 

Denmark in addition to founder members are core countries which trade 

intensively. Countries became member in 2000’s such as Croatia, Lithuania, 

Latvia, Slovenia, Malta, Estonia, Cyprus are again periphery countries with 

reference to disassortative feature of network.  
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Table 5. Hub and Authority Scores for Processed Food and Beverages 

Countries 

Shares 

in the 

EU 

Exports Countries 

Hub 

Scores Countries 

Shares 

in the 

EU 

Imports Countries 

Authority 

Scores 

Germany 0,1756 Netherlands 0,5641 Germany 0,1681 Germany 0,5523 

Netherlands 0,1524 Germany 0,4293 U.K. 0,1271 France 0,4373 

France 0,1113 Belgium 0,3689 France 0,1242 U.K. 0,4357 

Belgium 0,0985 France 0,3632 Netherlands 0,0871 Netherlands 0,3000 

Italy 0,0823 Italy 0,3037 Italy 0,0777 Belgium 0,2689 

Spain 0,0677 Spain 0,2146 Belgium 0,0638 Italy 0,2623 

Poland 0,0534 Poland 0,1653 Spain 0,0464 Spain 0,1538 

U.K. 0,0531 U.K. 0,1311 Poland 0,0338 Poland 0,1098 

Denmark 0,0374 Ireland 0,1294 Sweden 0,0302 Austria 0,1076 

Ireland 0,0314 Denmark 0,1277 Austria 0,0296 Sweden 0,0922 

Austria 0,0241 Austria 0,0882 Ireland 0,0251 Denmark 0,0868 

Hungary 0,0158 Hungary 0,0339 Denmark 0,0250 Ireland 0,0627 

Czech Rep. 0,0154 Greece 0,0303 Czech Rep. 0,0219 Greece 0,0619 

Sweden 0,0125 Turkey 0,0302 Portugal 0,0197 Czech Rep. 0,0581 

Portugal 0,0106 Portugal 0,0289 Greece 0,0177 Portugal 0,0565 

Greece 0,0102 Sweden 0,0282 Slovakia 0,0144 Hungary 0,0313 

Turkey 0,0088 Czech Rep. 0,0256 Hungary 0,0136 Finland 0,0307 

Slovakia 0,0087 Luxembourg 0,0154 Finland 0,0115 Romania 0,0273 

Lithuania 0,0063 Lithuania 0,0126 Romania 0,0115 Luxembourg 0,0263 

Bulgaria 0,0049 Slovakia 0,0096 Bulgaria 0,0071 Slovakia 0,0214 

Romania 0,0048 Romania 0,0085 Luxembourg 0,0067 Turkey 0,0200 

Luxembourg 0,0033 Bulgaria 0,0073 Lithuania 0,0062 Bulgaria 0,0150 

Estonia 0,0028 Finland 0,0034 Latvia 0,0060 Lithuania 0,0140 

Finland 0,0027 Slovenia 0,0027 Turkey 0,0057 Slovenia 0,0127 

Latvia 0,0027 Latvia 0,0027 Slovenia 0,0052 Croatia 0,0114 

Slovenia 0,0016 Croatia 0,0023 Estonia 0,0048 Latvia 0,0094 

Croatia 0,0015 Estonia 0,0022 Croatia 0,0044 Cyprus 0,0075 

Cyprus 0,0004 Cyprus 0,0012 Cyprus 0,0036 Estonia 0,0072 

Malta 0,0001 Malta 0,0001 Malta 0,0018 Malta 0,0056 

 

Looking at the Table 5, it can be said that first five countries with regards 

to both export shares and hub scores are still five founder member countries of EU 

(excluding Luxembourg). Czech Republic, Sweden, Bulgaria and Estonia performs 

lower with respect to hub scores in comparison with export shares. However, 

Turkey, Greece, Luxembourg and Slovenia performs better with regards to hub 

scores in comparison with export shares.  
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As well as having a better performance ranking with regards to hub scores, 

Turkey is located in lower rank with regards to both shares in EU export and hub 

scores in comparison with primary food and beverages subgroup. In terms of 

export shares, its ranking goes down from eleventh for primary food and beverages 

to seventeenth for processed food and beverages. Similarly, in terms of hub scores, 

its ranking goes down from tenth for primary food and beverages to fourteenth for 

processed food and beverages. It means that Turkey’s performance in exporting 

processed food and beverages is not as good as in exporting primary food and 

beverages.  

 

Figure 4. Visualization of Processed Food and Beverages 

 
             (a) According to hub scores               (b) According to authority scores 

 

In Figure 4(a), it can be realized at first sight that founder members of EU 

(excluding Luxembourg) and the countries which have participated in the first 

enlargement process have central positions. Reduction of Turkey’s export impact 

for processed food and beverages can be seen more precisely when Figure 4(a) is 

compared with visualisation of hub scores for primary food and beverages in 

Figure 2(a). It can also be seen that Turkey’s import impact for processed food and 

beverages has increased when Figure 4(b) is compared with visualisation of 

authority scores for primary food and beverages. United Kingdom also has big 

importance among central countries whose import impacts are high for processed 

food and beverages subgroup.  
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2.3. Primary Industrial Supplies 

 

This subgroup contains plant-animal manure, marine products (such as 

seashell, coral etc.), pharmaceutical materials, plant seeds, Stones, metal and alloys 

used in different areas, etc. General network visualisation before analysing 

prominence of countries is as follows. 

 

Figure 5. Primary Industrial Supplies Network 

 

 
 

 

Taking into consideration the direction and magnitude of trade relationship 

between countries, it can be realized that the founder members (excluding 

Luxembourg) and United Kingdom are in the centre of primary industrial supply 

export. Lithuania, Malta, Cyprus, Estonia, Greece and Slovenia represents the 

periphery countries.  
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Table 6. Hub and Authority Scores for Primary Industrial Supply 

Countries 

Shares 

in the 

EU 

Export Countries 

Hub 

Scores Countries 

Shares 

in the 

EU 

Import Countries 

Authority 

Scores 

Germany 0,1612 Netherlands 0,6388 Germany 0,1858 Germany 0,6266 

Netherlands 0,1604 France 0,4238 Belgium 0,1228 Belgium 0,5191 

France 0,1157 Germany 0,3911 Italy 0,0909 Italy 0,2717 

U.K. 0,0826 U.K. 0,3140 Netherlands 0,0860 Netherlands 0,2665 

Belgium 0,0788 Belgium 0,2595 France 0,0699 France 0,2349 

Spain 0,0479 Sweden 0,1380 Spain 0,0582 Spain 0,2045 

Sweden 0,0384 Poland 0,1320 Turkey 0,0561 U.K. 0,1505 

Italy 0,0349 Italy 0,1029 Austria 0,0452 Turkey 0,1377 

Poland 0,0324 Austria 0,1017 U.K. 0,0440 Austria 0,1230 

Czech Rep. 0,0279 Czech Rep. 0,0982 Poland 0,0316 Finland 0,1017 

Austria 0,0249 Spain 0,0874 Finland 0,0295 Poland 0,0967 

Denmark 0,0239 Denmark 0,0839 Sweden 0,0227 Luxembourg 0,0823 

Hungary 0,0213 Hungary 0,0512 Bulgaria 0,0220 Sweden 0,0627 

Romania 0,0192 Turkey 0,0435 Luxembourg 0,0202 Denmark 0,0546 

Portugal 0,0170 Portugal 0,0375 Denmark 0,0178 Czech Rep. 0,0420 

Turkey 0,0147 Bulgaria 0,0353 Czech Rep. 0,0177 Portugal 0,0324 

Bulgaria 0,0141 Romania 0,0329 Portugal 0,0151 Ireland 0,0293 

Slovakia 0,0135 Ireland 0,0263 Slovakia 0,0107 Slovakia 0,0228 

Ireland 0,0115 Slovakia 0,0237 Romania 0,0093 Bulgaria 0,0215 

Greece 0,0098 Greece 0,0215 Slovenia 0,0086 Hungary 0,0201 

Latvia 0,0085 Slovenia 0,0204 Hungary 0,0083 Romania 0,0197 

Finland 0,0083 Finland 0,0198 Greece 0,0076 Slovenia 0,0170 

Lithuania 0,0077 Luxembourg 0,0191 Ireland 0,0073 Greece 0,0115 

Slovenia 0,0076 Lithuania 0,0149 Latvia 0,0036 Lithuania 0,0075 

Estonia 0,0070 Croatia 0,0141 Lithuania 0,0030 Latvia 0,0050 

Croatia 0,0064 Estonia 0,0114 Estonia 0,0029 Estonia 0,0037 

Luxembourg 0,0038 Latvia 0,0113 Croatia 0,0016 Croatia 0,0036 

Cyprus 0,0007 Cyprus 0,0007 Cyprus 0,0009 Malta 0,0023 

Malta 0,0002 Malta 0,0004 Malta 0,0007 Cyprus 0,0020 

 

Although Germany is ranked as the first with regards to export shares, 

Netherlands has bigger export impact for primary industrial supplies subgroup 

regarding to hub scores. In this context, Spain’s rank reduces from sixth to 

eleventh. Turkey is ranked as the sixteenth regarding to export shares while it is 

ranked as the fourteenth regarding to hub scores. In terms of primary industrial 

supply, founder members of EU have the same ranking regarding to both import 

shares and authority scores. Turkey’s import impact in this subgroup is higher than 
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its export impact. Turkey is located in top 10 countries regarding to both import 

shares and authority scores.  

 

Figure 6. Visualization of Primary Industrial Supply Network 

 
(a) According to hub scores             (b) According to authority scores 

Looking at the Figure 6, it is also possible to state that Turkey imports more 

than its export for this subgroup of goods. Core countries has not changed within 

disassortative structure. Export impacts of Netherlands and France are higher than 

import impacts while import impacts of Germany, Belgium and Italy are higher 

than their export impacts. It can be realized that there are medium-sized countries 

such as Austria, Denmark, Czech Republic, Spain, Sweden which are located 

between core and periphery. Countries such as Malta, Cyprus, Estonia, Latvia, 

Lithuania, Slovakia and Slovenia are again periphery countries.  

 

2.4. Processed Industrial Supplies 

 

This subgroup of BEC classification contains plant and animal oils, crude 

oil, chemical compositions; vaccine, penicillin, antibiotics, sterilised equipments, 

equipments used in surgical operations; industrial oils and adhesives; building 

materials and furnitures; fibre and fabrics; glass products; musical instruments, etc. 

It can be seen below as the visualisation of network before taking into 

consideration of the significance of countries.  
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Figure 7. Processed Industrial Supply Network 

 

 
 

 

Looking at the visualisation before assigning scores to countries it can be 

seen that the most intensive trade relationship is among Germany, Netherlands, 

Belgium, France and Italy. Apart from that, these core countries have less intense 

trade relations with United Kingdom, Czech Republic, Austria, Spain, Ireland, 

Turkey and Sweden relatively. Table 7 enables to distinguish countries regarding to 

their prominence in terms of export and import.  
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Table 7. Hub and Authority Scores for Processed Industrial Supply 

Countries 

Shares 

in the 

EU 

Export Countries 

Hub 

Scores Countries 

Shares 

in the 

EU 

Import Countries 

Authori

ty 

Scores 

Germany 0,2137 Germany 0,5308 Germany 0,2060 Germany 0,5853 

Belgium 0,1264 Belgium 0,5239 France 0,1218 France 0,4781 

Netherlands 0,1017 Netherlands 0,3928 U.K. 0,0810 Netherlands 0,3124 

Italy 0,0849 Italy 0,2897 Italy 0,0790 U.K. 0,2909 

France 0,0800 France 0,2608 Netherlands 0,0760 Italy 0,2684 

U.K. 0,0498 U.K. 0,1660 Belgium 0,0719 Belgium 0,2395 

Spain 0,0488 Spain 0,1632 Spain 0,0479 Poland 0,1702 

Poland 0,0407 Poland 0,1420 Poland 0,0477 Spain 0,1581 

Austria 0,0364 Austria 0,1419 Austria 0,0348 Austria 0,1404 

Czech Rep. 0,0318 Czech Rep. 0,1143 Czech Rep. 0,0320 Czech Rep. 0,1078 

Sweden 0,0292 Sweden 0,0928 Turkey 0,0287 Turkey 0,0944 

Ireland 0,0256 Ireland 0,0862 Sweden 0,0252 Sweden 0,0779 

Finland 0,0183 Finland 0,0569 Hungary 0,0183 Denmark 0,0576 

Hungary 0,0156 Hungary 0,0477 Romania 0,0172 Hungary 0,0562 

Slovakia 0,0147 Portugal 0,0409 Denmark 0,0167 Romania 0,0469 

Turkey 0,0141 Turkey 0,0404 Slovakia 0,0153 Portugal 0,0438 

Portugal 0,0129 Slovakia 0,0385 Portugal 0,0150 Slovakia 0,0416 

Denmark 0,0117 Denmark 0,0383 Ireland 0,0114 Ireland 0,0355 

Romania 0,0097 Romania 0,0269 Finland 0,0112 Finland 0,0344 

Slovenia 0,0061 Luxembourg 0,0223 Greece 0,0075 Luxembourg 0,0251 

Bulgaria 0,0058 Slovenia 0,0191 Slovenia 0,0068 Greece 0,0222 

Luxembourg 0,0053 Bulgaria 0,0159 Bulgaria 0,0058 Slovenia 0,0201 

Greece 0,0046 Greece 0,0107 Luxembourg 0,0054 Lithuania 0,0139 

Lithuania 0,0042 Lithuania 0,0105 Lithuania 0,0051 Bulgaria 0,0127 

Latvia 0,0026 Croatia 0,0067 Croatia 0,0040 Croatia 0,0104 

Estonia 0,0026 Latvia 0,0053 Estonia 0,0034 Estonia 0,0074 

Croatia 0,0024 Estonia 0,0042 Latvia 0,0027 Latvia 0,0054 

Malta 0,0002 Malta 0,0008 Cyprus 0,0012 Cyprus 0,0024 

Cyprus 0,0002 Cyprus 0,0003 Malta 0,0008 Malta 0,0022 

 

In the processed industrial supply subgroup of BEC, ranking of countries 

in terms of both export shares and hub scores mostly resembles each other. Five 

founder members of EU (excluding Luxembourg) ranges as top five countries.  

Turkey is ranked as sixteenth with regarding to both export shares and hub 

scores. Turkey which is unassertive in terms of the export of processed industrial 

supply has more prominence for import of this group of goods from EU. It is also 

ranked as eleventh regarding to both import shares and authority scores. Germany 

is both the biggest importer and the biggest exporter of this subgroup of BEC in 

EU.  
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Figure 8. Visualization of Processed Industrial Supply Network 

 

 
 

(a) According to hub scores                 (b) According to authority scores 

It can be seen as the visualisation of these statements above. As is seen in 

Figure 8, Germany has the most significance for both export and import. Italy, 

Netherlands and Belgium perform superiorly regarding to export in comparison 

with import while France and United Kingdom perform superiorly regarding to 

import in comparison with export. It also can be seen precisely that Turkey has 

bigger import impact than its export impact for this group of goods in EU market.  

 

2.5. Capital Goods 

 

This group of goods includes breeding, materials used in agriculture and 

forestry, machines used in food and textile industries; typewriter, printing machines 

and data processing machines; machines used in construction sector; cameras and 

redorders; tomography, medical machines such as magnetic resonance; signalling 

equipment in transportation; machines used in other industrial sub branch, etc.  
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Figure 9. Capital Goods Network 

 

 
 

 

As is seen in Figure 9 which has been visualised notwithstanding 

performances of countries, it can be said that the densest relation network is among 

France, Germany, Netherlands, Italy and United Kingdom. These countries also 

trades with Belgium, Turkey, Poland, Spain, Austria, Czech Republic, Sweden and 

Hungary less densely.  
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Table 8. Hub and Authority Scores for Capital Goods 

Countries 

Share in 

the EU 

Export Countries 

Hub 

Scores Countries 

Share in 

the EU 

Import Countries 

Authority 

Scores 

Germany 0,2731 Germany 0,7365 Germany 0,1824 France 0,5301 

Netherlands 0,1316 Netherlands 0,4390 France 0,1259 U.K. 0,4041 

Italy 0,0899 Italy 0,2788 U.K. 0,1000 Germany 0,3940 

France 0,0670 France 0,1916 Italy 0,0619 Italy 0,2617 

U.K. 0,0612 Belgium 0,1867 Netherlands 0,0604 Netherlands 0,2380 

Czech Rep. 0,0557 Czech Rep. 0,1773 Spain 0,0511 Austria 0,2264 

Belgium 0,0529 U.K. 0,1665 Poland 0,0491 Spain 0,2045 

Austria 0,0386 Austria 0,1171 Belgium 0,0468 Poland 0,2036 

Poland 0,0333 Hungary 0,0997 Austria 0,0434 Belgium 0,1958 

Hungary 0,0307 Poland 0,0982 Turkey 0,0383 Turkey 0,1693 

Sweden 0,0297 Sweden 0,0762 Sweden 0,0377 Czech Rep. 0,1497 

Spain 0,0243 Spain 0,0751 Czech Rep. 0,0339 Sweden 0,1341 

Denmark 0,0219 Denmark 0,0673 Denmark 0,0244 Hungary 0,0914 

Slovakia 0,0210 Slovakia 0,0478 Hungary 0,0216 Denmark 0,0888 

Ireland 0,0126 Ireland 0,0429 Finland 0,0174 Romania 0,0607 

Finland 0,0120 Finland 0,0339 Romania 0,0171 Finland 0,0590 

Romania 0,0094 Romania 0,0276 Slovakia 0,0154 Slovakia 0,0577 

Turkey 0,0064 Portugal 0,0207 Ireland 0,0146 Ireland 0,0453 

Portugal 0,0063 Turkey 0,0182 Portugal 0,0129 Portugal 0,0426 

Estonia 0,0049 Slovenia 0,0108 Bulgaria 0,0073 Greece 0,0257 

Slovenia 0,0042 Estonia 0,0080 Greece 0,0063 Bulgaria 0,0250 

Bulgaria 0,0032 Bulgaria 0,0071 Lithuania 0,0057 Slovenia 0,0183 

Latvia 0,0023 Luxembourg 0,0056 Slovenia 0,0051 Lithuania 0,0178 

Lithuania 0,0021 Croatia 0,0042 Latvia 0,0048 Luxembourg 0,0172 

Croatia 0,0018 Lithuania 0,0033 Estonia 0,0045 Croatia 0,0129 

Greece 0,0017 Greece 0,0030 Luxembourg 0,0042 Estonia 0,0129 

Luxembourg 0,0017 Latvia 0,0024 Croatia 0,0039 Latvia 0,0122 

Malta 0,0003 Malta 0,0010 Cyprus 0,0028 Cyprus 0,0059 

Cyprus 0,0002 Cyprus 0,0005 Malta 0,0011 Malta 0,0038 

 

 

Table 8 which includes the hub and authority scores will help to examine 

the distribution of these relations of countries in terms of export performance and 

import performance. Accordingly, Germany, Netherlands, Italy and France are 

ranked as first four countries respectively regarding to both export shares in EU 

market and hub scores. United Kingdom has lower impact in terms of hub scores in 

comparison with export shares while Belgium has higher impact in terms of hub 

scores. Turkey is ranked as the eighteenth in terms of export shares in EU market 
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and is ranked as the nineteenth in terms of the hub scores. However, it can be seen 

that Turkey steps up to tenth rank in terms of both import shares in EU market and 

authority scores. In this context, it can be said that Turkey constitutes prominent 

market for EU regarding to capital goods.  

 

Figure 10. Visualization of Capital Goods Network 

 
(a) According to hub scores             (b) According to authority scores 

 

As seen in Figure 10, Turkey’s dependency on import of capital goods 

attracts the attention. Similarly, Spain also does not have high export performance 

while it has high import impact in EU market.  

 

3. Conclusion 

 

As a result of investigating of EU trade network on the basis of subgroups 

of BEC, it can be inferred that same countries almost takes place in core and 

periphery. Germany, France, Netherlands, Belgium and Italy, as founder member 

countries of EU (excluding Luxembourg), have central position for all group of 

goods. However, countries which became participant in 2000’s such as Cyprus, 

Malta, Latvia, Lithuania, Croatia, Slovenia, Slovakia represent periphery countries 

generally. Apart from this, there are some countries that are not included in the 

core or periphery. Some of these countries are Spain, Portugal, Poland, Denmark, 

Sweden and Austria.  

As a result of analysis, Turkey, as a country which half of export is with 

EU countries, has specialized in export of goods which do not require knowledge 

and capital stock. It can also be said that Turkey is dependent on foreign markets in 

terms of primary and processed industrial supply and capital goods.  

Accordingly, it can be inferred from these results that it is essential to 

increase its competitiveness for Turkey which has got the chance to get into such a 

large market. Hereby it can be possible to strengthen in EU market not only for 

food and beverages but also for industrial supplies and capital goods.  
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Abstract 

Mainstream economics mainly considers homogeneous agents. However this is 

rather a strong assumption. Complexity economics, alternatively, is an emerging 

area that analyzes the interaction among heterogeneous agents. One way of doing 

this is to visualize the complex systems as a network composed of dynamic agents 

(node or vertex) and the interaction between them (edges or arcs). In this manner, 

international trade can be seen as a complex network with nodes as countries and 

edges as their trade relations. Agent based modeling (ABM), which widely used in 

analyzing complex systems, is a powerful tool for modeling such networks. It 

enables us to construct more realistic models involving heterogeneity, randomness, 

endogenous evolution, learning and adaptive behavior. The aim of this study is to 

analyze the structure of extra-EU international trade by using an agent-based 

complex network model. In this context export data of EU countries with others are 

used to display these trade relations.    

 

 

Keywords: Complex Networks, Agent-Based Modeling, Complexity Economics, 

International Trade. 

1. Introduction 

Mainstream economics is mainly based on the assumption of homogeneity of 

agents. However, economic systems involve many heterogeneous agents and their 

complex interactions. Complex networks are one of the areas that emerge from this 

idea. Networks can be seen in all science, from neurobiology to statistical physics 

(Strogatz, 2001). In recent years, the analysis and modelling of networks have been 

the subject of considerable interdisciplinary interest (Watts, 2004). For social 
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scientists, the theory of networks provides explanations for many social disciplines 

from psychology to economics (Borgatti et.al, 2009).  

Social networks play a central role in sharing job opportunity information, and are 

critical to the trade of many goods and services. Also they are “important in 

determining how diseases spread, which products we buy, which languages we 

speak, how we vote, as well as whether or not we decide to become criminals, how 

much education we receive, and our likelihood of succeeding professionally.” 

(Jackson, 2008). There are many recent studies concerning complex social 

networks. A special concern is on a very useful method of analysis that enables the 

users to identify each node of the network as interacting heterogeneous agents: the 

agent based modelling and simulation (ABMS). One can find a literature survey on 

agent-based modelling in complex networks in Kırer, Çırpıcı and Eren (2013). 

International trade can be thought of as a complex system whose nodes correspond 

to countries and the link between them refers to a trade relationship among these 

countries. World trade web (WTW) is a network built upon the trade relationships 

between different countries in the world (Serrano and Boguñá, 2003).  The first 

empirical characterization of the world trade web was studied by Serrano and 

Boguñá (2003) where it was shown that this network displays the typical properties 

of complex networks. It has been shown that it displays scale-free degree 

distribution, the small-world property, a high clustering coefficient, and displays 

degree-degree correlation between different vertices. The next study was by 

Garlaschelli and Loffredo (2004) where they provided the first empirical test of the 

hidden variable (fitness) on the world trade web. They found that the power-law 

distributed gross domestic product could be successfully identified with the hidden 

variable determining the topology of the world trade web. Another study by 

Garlaschelli and Loffredo (2005) provided full evolving, directed description of the 

WTW. They exploited the peculiar reciprocity structure of the WTW and studied 

the temporal dependence of the parameters describing the WTW topology. All 

these studies focused on topological aspects and neglected heterogeneity in the 

magnitude of the different bilateral trade relations and also their asymmetry. But 

these are essential in the understanding of the interplay between the underlying 

structure and the principles that rule the functional organization of the system 

(Serrano, Boguñá and Vespignani, 2007). Serrano et.al (2007) analyzed the 

quantitative study of the world trade network by implementing the trade flux 

analysis at a global scale. They construct the weighted directed network of 

merchandize trade imbalances between world countries. Garlaschelli, Matteo, Aste, 

Caldarelli and Loffredo (2007) presented an empirical analysis of WTW for the 

years 1950-2000 and showed that the dynamics of the Gross Domestic Product 

values and the evolution of the WTW are tightly coupled. Another paper by 

Bhattacharya, Mukherjee and Manna (2007) investigated the variations of different 

network related quantities associated with the International Trade Network. 

Bhattacharya, Mukherjee, Saramaki, Kaski and Manna (2008) proposed the 
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international trade network as weighted networks obeying the scale-invariance and 

universality. They observed that the suitably scaled link weight distribution over 

many years could be approximated accurately by a lognormal law and in the study 

they analyzed a dynamical model based on the gravity law. Kastelle (2009) used 

longitudinal network analysis to determine whether or not preferential attachment 

was the primary generative mechanism of growth within the WTW. According to 

his finding, countries and innovative agents within the network have the ability to 

drive change within the WTW. An extinction analysis which is a technique often 

used in the analysis of ecosystems was applied to WTW by Foti, Scott and 

Rockmore (2011) to understand the role of connectedness in the robustness of the 

system.  

There is a strong empirical evidence for the gravity equation in international trade 

(Chaney, 2011). This is known to be the property that bilateral trade between two 

countries being proportional to their respective sizes, measured by their GDP, and 

inversely proportional to the geographic distance between them. Chaney argue that 

existing theoretical models were able to explain the role of economic size in 

shaping trade flows, but none explains the role of distance. Chaney gives evidence 

for the second part by constructing a model with certain assumptions. On the other 

hand, Picciolo, Ruzzenenti, Basosi, Squartini and Garlaschelli (2012) argued that 

gravity models were not sufficient to predict the weighted structure of WTW. They 

presented a new approach called the formalism of exponential random graphs. One 

of recent studies by Gagiolo, Squartini and Garlaschelli (2013) analyzed the 

evolution of the WTW by using null network models and compared expected and 

observed properties of the WTW in the period 1950-2000. 

Chaney (2014) analyzed the firm level data of French exports from 1986 to 1992 to 

develop a theory of trade frictions based on the notion of informational frictions by 

the help of a dynamic model of trade frictions. Model explicitly takes into account 

the geography of trade, which is measured by the physical distance between 

countries. Benedictis et.al. 2014 also analyzed the topology of the WTW. They 

made statistical analysis by the help of Stata, R and Pajek. They argue that focusing 

on the structure of the trade relations complements other empirical analyses (such 

as the gravity model) and can provide additional information. It is possible to 

address how can systemic effects be important, or the relationship between 

multilateralism and regionalism, and the effect of new emerging countries in the 

World Trade Network. Iapadre and Tajoli (2014) consider two different trends in 

the world trade: the increasing regionalization of trade, and the increase of the 

average number of trading partners of each country (partly due to decrease in cost 

of transportation and communication) pointing to more globalization. From this 

point, they analyze the role of emerging countries in the international trade network 

by both considering trade values and market shares, and number of trading partners 

and leadership role. 

68



De Benedictis et al. show that within the world trade Europe has a leading role. In 

fact it is the world’s largest exporter of manufactured goods and services, and is the 

biggest export market for more than one hundred countries. Moreover Europe is 

the worlds’ largest trading blog, accounting for one fifth of global trade 

(Delegation of the European Union to Turkey). Also it is one of the country groups 

that has a large amount of regional trade flow (De Benedictis, et al, 2014). There 

are a number studies about European International Trade, however as far as we 

concern there are no network analysis of it. Accordingly, in this study a network 

analysis of European Union Trade is presented. In this respect network structure is 

examined and the basic properties of real networks are tested.  

2. Methodology 

Network analysis, by its nature, is very useful for investigating trade relationships. 

Networks are formed as nodes and links connecting them. Considering the nodes as 

countries and the links as the trade relation between them enables one to make use 

of network tools to analyze the whole picture. In network analysis, it is possible to 

define directed or undirected, weighted or unweighted relations between the nodes. 

If the import and/or export data are used, trade analysis requires a directed relation 

with weighted by amount of the trade that is considered. 

Some basic concepts that can be used in describing the network structure are 

degree, density, clustering coefficient, and centralities. All the nodes that are 

connected to a node i can be defined as its neighbors. Degree is simply the number 

of neighbors of a given node. In the case of directed networks number of links 

directed to the node is called the indegree of the given node, while number of links 

directed out of the node is called outdegree of it. Particularly in trade analyses, the 

number of countries from which the country is importing corresponds to indegree 

of that country whereas exporting stands for outdegree. One simplifying measure to 

analyze the structure of a complex network is to investigate the degree distribution. 

In fact degree distributions of many real world networks fit to power law 

distribution.  Density is the fraction of all possible connections in a network that 

are actually realized connections. So it is calculated as the ratio of the number of 

links exist to the number of all possible links. Clustering coefficient measures the 

extent to which the neighbors of a node are linked to each other. Centralities are 

helpful in understanding whether connectivity in the network is evenly distributed 

(Iapadre, Tajoli, 2014).  

There are several centrality measures, which are called degree, closeness, 

betweenness, eigenvector, authority and hub centralities. Degree centrality captures 

the connectedness of a node; closeness centrality is about ease of reaching other 

nodes; betweenness measure the role of a node as a connector.  Eigenvector 

centrality determines the importance of a node in terms of its connections to other 

central nodes. In a directed and acyclic network, this calculation will result in zero 

scores. In this case some other measures can be applied. Nodes with high indegree 
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can be named as authorities whereas nodes with high outdegree can be called as 

hubs. Considering the import and export flows one can analyze whether a country 

takes center stage as an import destination or whether it has a key role as an 

exporter. Let 𝛺 be the adjacency† matrix, eigenvalue centrality applied to 𝒜 =
𝛺𝑇𝛺 (Authority matrix) and ℋ = 𝛺𝛺𝑇 (Hub matrix) gives the authority and hub 

centralities respectively  (León, Peréz, 2013; Iapadre, Tajoli, 2014).  

3. Data and Empirical Findings  

In this study, export data of EU countries with non-EU countries for the years 

between 2001 and 2010 are used as a data source. Data were obtained from 

Eurostat’s statistical yearbook, which was published in 2011. The network contains 

27 European Union (EU) member countries and 14 non-EU countries/country 

groups‡, which show the vertices and the arcs in the network represent exports 

from EU-countries to non-EU countries. So the whole network is composed of 41 

nodes and 378 arcs. The absolute values (Mio ECU/Euro) were used. The analysis 

is done by Gephi, MATLAB, R and EasyFit softwares. Within this context Figure 

1 displays the weighted trade network structure for the selected years 2001, 2007, 

2009 and 2010.  The size of the nodes corresponds to weighted outdegree of the 

nodes.  

                                                           
† A matrix Ω such that Ω𝑖𝑗 = 𝑤𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑙𝑖𝑛𝑘 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 𝑡ℎ𝑒 𝑛𝑜𝑑𝑒𝑠 𝑖 𝑎𝑛𝑑 𝑗 
‡ Norway, Switzerland, Russia, United States, Canada, China, Japan, Hong Kong, Candidates 

Countries,  Mediterranean Basin, Latin America, OPEC (Organization of Petroleum Exporting 

Countries), DAE (Dynamic Asian Economies), ACP (Countries of Africa, the Caribbean and the 

Pacific) 
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Figure 1: Weighted Trade Network in 2001 (Top-left), 2007 (top-right), 2009 

(bottom-left), 2010 (Bottom-right) 

 

At the first glance one can observe that some countries have relatively much higher 

weights.  In fact top 4 counties are shown to have 2/3s of total weight. When we 

exclude 1/3 of total weight, one is left with four countries: Germany, France, Italy 

and United Kingdom (Figure 2). This is consistent with GDP at market prices in 

Purchasing Power Standards. Similar trend can be seen for all the years that are 

considered. Germany is always the leading country with a significant difference 

from the other countries. The ranking of following three counties change for some 

years.  

One can observe that United State is the biggest trading partner in terms of export 

level. In fact in 2001 US is the only country (except Switzerland) within 2/3s of the 

export volume. The leading position of the US does not change in 2007, 2009 and 

2010, but with the new other links. Emergence of the new links is seemed to be a 

result of decrease in export to US.  
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Exports of Germany, Italy and France increase throughout the period except for a 

sudden drop in 2009. It can be seen that the affect of the crises reflected in the 

export levels in 2009 causing a remarkable drop in all export values. Looking at the 

weighted degrees of all nodes it is observed that weight of US declines in 2009. 

The share of US in total exports of Germany has declined by about 1% from 2009 

to 2010. On the other hand there is about 1.8% increase in the share of China. 

These changes can be clearly observed from the thickness of the links in Figure 2. 

Figure 2: Network of Top 4 Countries in Weight (Top Left 2001, Top Right 2007, 

Bottom Left 2009, Bottom Right 2010) 

 

It is worth noting that although almost half of the international trade of Turkey is 

with EU, Candidate countries which include Turkey do not have a significant 

percentage in the EU’s exports. In fact, they do not belong in the 2/3’rd of the EU 

exports. On the other hand, Turkey is the 5th biggest export partner of EU-27 in 

2010 after United States, China, Switzerland and Russia. This shows that Turkey 
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must be analyzed separately from the other candidates. 

If top 4 countries are excluded, Figure 3 is obtained. This time five countries come 

forward: Sweden, Netherlands, Spain, Belgium and Ireland. Deleting these five 

countries do not lead to a similar structure. Namely, the remaining countries have 

more closer weights.  

Figure 3: Top 4 Excluded Network 

 

Power-law distributions have significant consequences for understanding natural 

and man-made phenomenon (Clauset et al, 2009). In fact many real world networks 

show a power law degree distribution. The Pareto distribution is formulated as 

p(x) = Ax−∝; where ∝ is exponent or scaling parameter and A is constant. 

Looking at the general picture of the degree distributions that is observed in the 

data, it seems that power law applies here as well (Figure 4). But, this insight 

requires an analytical validation since it may be misleading to check only the graph 

of the distribution. Therefore, here it is analyzed whether the data fit to the power 

law distribution, which corresponds to the Pareto distribution. It is observed that 

(by using EasyFit Professional v5.6 and R) the data are consistent with especial 

case of Pareto distribution of type II, known as Lomax distribution. This type of 

distribution is a heavy-tail probability distribution often used in social sciences. 

Probability Density Function of Lomex is given as  

f(x) =
∝β∝

(x+β)∝+1 , 

where ∝ is continuous shape parameter and β is continuous scale parameter. 
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Figure 4: Fitting Lomax Distribution to Weighted Degree Distribution for 2010 

 

It is observed that for high p-values and for significance levels of 0.2, 0.1, 0.05, 

0.02 and 0.01, Kolmogorov-Smirnov, Anderson-Darling and Chi-Squared Tests 

show that the null hypothesis is not rejected, reflecting the fact that the data are 

fitted to the Lomex distribution. Parameter values together with the probabilities 

are given in Table 1.  

     Table 1: Lomex Parameters 
 

Years 2001 2002 2003 2004 2005 

Alfa 1,0087 0,86438 0,93796 1,0087 1,0961 

Beta 10380 6731 7995,2 10380 13800 

p-value 0,90759 0,82988 0,87093 0,9734 0,99417 

Years 2006 2007 2008 2009 2010 

Alfa 1,245 1,2882 1,3883 1,318 1,3051 

Beta 19610 22205 27228 20885 25067 

p-value 0,9965 0,99831 0,99696 0,99937 0,90678 

All EU countries are more or less connected to the other fourteen countries or 

country groups that are included analysis. Therefore, the outdegrees of all EU 

countries are 14 and the outdegrees of all other countries are zero. So, it is not 

meaningful to look at the degree centralities. Moreover, there are no triadic 

relations (three countries being linked together), which make the betweenness and 
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eigenvector centralities of the EU countries equal to zero. Having a directed and 

acyclic network, the only meaningful centrality measures are authority and hub 

centralities. In the case of an export analysis hub centrality should be applied. In 

this respect hub centralities for the EU countries are calculated, by using 

MATLAB, as can be seen in Table 2. 

Table 2: Hub Centralities 

  2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 

Belgium 13,2 17,64 16,51 16,72 16,66 16,52 17,02 15,43 16,21 16,48 

Bulgaria 0,54 0,59 0,71 0,88 0,89 1,17 1,34 1,42 1,11 1,33 

Czech Rep. 1,31 1,53 1,55 1,84 2,16 2,24 2,58 2,82 2,79 2,9 

Denmark 4,29 4,32 4,21 4,05 4,37 4,21 4,22 4,14 4,54 4,24 

Germany 71,32 72,84 73,49 74,63 73,23 76,33 76,62 76,55 75,8 77,81 

Estonia 0,09 0,11 0,13 0,18 0,25 0,56 0,41 0,48 0,4 0,42 

Ireland 13,21 13,51 14,24 12,92 11,87 10,7 10,04 9,37 11,39 10,53 

Greece 1,18 1,11 1,29 1,35 1,47 1,57 1,41 1,51 1,59 1,45 

Spain 8,37 8,59 9,24 9,62 10,07 10,37 11,11 12,05 12,29 11,91 

France 36,82 33,88 33,08 32,96 34,14 30,66 30,38 31,36 32,52 31,68 

Italy 31,45 31,28 30,82 31,01 30,73 30,37 32,22 33,3 32,32 30,68 

Cyprus 0,04 0,04 0,04 0,05 0,05 0,04 0,04 0,05 0,06 0,05 

Latvia 0,08 0,11 0,1 0,12 0,15 0,18 0,22 0,3 0,32 0,32 

Lithuania 0,21 0,27 0,44 0,47 0,54 0,61 0,58 0,86 0,59 0,64 

Luxembourg 0,37 0,35 0,35 0,34 0,39 0,45 0,44 0,44 0,51 0,48 

Hungary 1,77 1,61 1,76 2,07 2,42 2,69 3,09 3,34 3,07 3,13 

Malta 0,41 0,43 0,38 0,37 0,29 0,29 0,28 0,24 0,25 0,23 

Netherlands 12,86 13,91 15 15,25 16,25 17,49 19,1 18,73 19,74 19,65 

Austria 5,37 5,65 6,18 7,18 7,15 7,06 7,16 7,02 6,8 6,62 

Poland 1,3 1,51 1,62 2,23 2,49 2,75 3,08 3,74 3,63 3,77 

Portugal 1,6 1,65 1,83 1,85 1,79 2,08 2,11 2,21 2,23 2,02 

Romania 0,75 1,06 1,17 1,43 1,75 1,61 1,76 2,03 1,84 2,18 

Slovenia 0,77 0,92 1,14 1,33 1,35 1,49 1,69 1,91 1,73 1,52 

Slovakia 0,28 0,36 1 0,99 0,87 1,06 1,23 1,41 1,35 1,52 

Finland 4,96 4,75 4,83 4,44 4,44 5 5,37 5,26 4,46 4,29 

Sweden 9,03 9,65 10,75 10,43 10,16 9,4 8,71 8,33 7,66 8,5 

UK 42,65 40,33 39,46 37,3 39 36 32,77 31,78 32,02 29,78 
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Hub centralities are consistent with the general visualization of the network. The 

biggest hub for all years is observed to be Germany. This is also supported by the 

network analysis of De Benedictis et. al (2014) who suggest that Germany is one of 

the reference market for a large number of countries. The following 3 hubs are 

France, Italy and UK with slightly different rankings within the period (Figure 6, 

Table 3). 

Figure 5: Hub centralities (%) 

 

 

Table 3: Hub Centrality Ranking of Top 4 Countries 

Rank 2001-2006 2007 2008 2009-2010 

1 Germany Germany Germany Germany 

2 UK UK UK France 

3 France Italy France Italy 

4 Italy France Italy UK 

 

4. Conclusion  

Network analysis is one of the emerging areas that are used to investigate complex systems. 

It helps to visualize the data by defining the agents as nodes and the relation between them 

as links. International trade can also be seen as a complex network with nodes as countries 
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and edges as their trade relations. In this study the extra-EU international trade is analyzed. 

It is observed that Germany is the largest hub, reflecting its leading position in EU’s trade. 

Two third of the exports is done by four countries: Germany, Italy, France and United 

Kingdom. This result is supported by the Hub centralities. Up to 2009 mostly an increasing 

trend in export values is observed. In 2009 there was a sharp decrease. But in 2010 this was 

recovered mainly. 

The distribution of the weighted degrees is shown to fit to Pareto II Distrbution. The related 

parameter values are calculated and tests of fit are determined. Candidate countries as a 

whole is not observed to be in the highest two third of the export values. However Turkey 

is the fifth biggest export partner of EU. So the position of Turkey seems worth to be 

considered separately. 

In our previous study we have analyzed the exports of the EU countries among themselves. 

Here we further analyzed the extra export values. Next step that we want to take is to 

combine these data and look at the whole export relations of EU countries. Moreover, 

Turkey will be analyzed separately. 
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Abstract 

As almost all complex structures, economy is an evolving system which is 
subject to gradual and sudden change. While not every gradual social or economic 
change can be attributed to evolution, some immediate changes or leaps in an 
economy may be outcomes of evolution.  

Parallel to the progress in evolutionary economic thought, economic 
evolution can be considered in different ways. One can define economic and social 
evolution (or change) as causality performing itself progressively on an open social 
structure through Darwinian principles and mechanisms. A more subtle or 
sophisticated perspective on economic evolution emphasizes natural selection, 
adaptation and mutation through technological change and the role of the 
entrepreneur. Contemporary approach, on the other hand, considers the economy as 
a complex adaptive system and puts the emphasis on uncertainty, non-linearity and 
sudden changes occurring along with gradual change. 
 

This paper focusses on notions of evolution in social sciences and the role of 

evolution in economic or social change. 

 

Keywords: Evolutionary economics; Economic change; Complexity  

1. Economy as an adaptive complex system and complexity science 

Rudiments of what would then be named complexity have a longer history 

in natural sciences than in social sciences. However there also is an ever-growing 

literature on economic and social complexity. As put by Colander (2014), there has 

been a revolution in social science theory, the complexity revolution namely, and it 

is expected to become better known over the coming decades. Even though there still 

is not a standard definition for complexity, a complex system can be defined as “… 

[A] system in which large networks of components with no central control and simple 

rules of operation give rise to complex collective behavior, sophisticated information 

processing, and adaptation via learning or evolution” (Mitchell, 2009: 13). Another 
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definition of (adaptive) complex systems by Arthur et al. (1997: 4) lists the 

characteristics of a complex system by dispersed interaction, no global controller, 

cross-cutting hierarchical organization, continual adaptation, perpetual novelty and 

out-of-equilibrium dynamics.  

Considering these definitions, there must be not much of a debate on the 

point that economies are complex structures. This entails that economic phenomena 

should be analysed by means which are relevant for such systems. Consequences of 

adapting such an approach has some consequences in terms of foundations upon 

which economics stood upon. Following Arthur et al., the first issue is about 

cognitive foundations of (neoclassical) economics, which had established that 

economic agents are rational optimizers. In real world, however, agents generally do 

not optimize not only because of their constrained capabilities but also of the fact 

that an optimal course of action often cannot be defined.  

Another issue addressed by complexity approach is on structural 

foundations. Neoclassical economics draws upon the assumption that economic 

agents either do not interact directly with one another but rather with the aggregation 

of all agents embodied in the market, or interact with each and every agent as is the 

case in game theory. In real life, on the other hand, interaction among agents occur 

through networks, which actually do not contain all agents participating in a market. 

Moreover, institutions, in the broadest sense, matter in interactions among economic 

agents. Finally, in this regard, economic entities interact neither on an equal level 

basis nor through a rigid hierarchy. Interaction among agents occur through channels 

cross-cutting the hierarchical levels. 

Owing mostly to developments in computation technology, much more 

detailed and precise models of social or economic phenomena are recently feasible 

for researchers in social sciences.  

Mostly due to the elements of popular culture, whenever one mentions about 

complexity, fancy images of fractals and cool visions of rocket science thrust into 

the minds. However complexity in social and natural sciences is something more 

than complicated models and such fancy things like fractals and little ant-like figures 

running here and there on a computer simulation.  

The criterion for relevance of adapting and using a new scientific approach 

extensively should be its potential to extend the limits of knowledge rather than its 

complicatedness. In this regard one has every right to question the necessity of 

complexity approach just as does Horgan in his 1997 book “The End of Science” by 

marking complexity as the last of failed fads, “four C’s” in science, along with 

catastrophe, chaos and cybernetics (Rosser, 1999: 170).  

 
“…[C]haoplexologists [an expression by Horgan for ridiculing complexity scientists] have 

created some potent metaphors: [T]he butterfly effect, fractals, artificial life, the edge of 

chaos, self-organized criticality. But they have not told us anything  about  the world that  is  

both  concrete  and  truly  surprising,  either  in  a negative or in a positive sense.”. 
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If what is meant by complexity were high level of detail and intricacy in 

measuring the current state and estimating the future of any system, keeping in line 

with Horgan and attacking those problems with more sophisticated versions of 

existing models would suffice.  

Regarding the definition of complex systems above, one can infer that a 

decent analysis, presuming that the subject under study is a complex system, must 

account for a variety of interactions among constituents of the system, feedback 

processes, learning, evolution, non-linear dynamics and the system’s interaction with 

its environment as a whole. What complexity approach, or “complexity science”, 

promises is the possibility to capture or at least gain insight about some 

characteristics of the system which could not be rendered with a top-to-bottom 

approach.  

For a well-known example which emulates real life, the artificial stock 

market model by Arthur et al. (1997) can be visited. In this artificial market model, 

expectations of agents compete and evolve in an “ecology” of others’ beliefs and 

expectations. The assumption that agents explore alternative expectations at a low 

rate leads to a market structure converging to rational expectations outcome while 

exploration is at a higher rate generates a more realistic market with temporary 

bubbles and crashes occurring. 

One of the first remarks about the requirement that a bottom-up approach be 

pursued in analysing complex structures is due to Anderson (1972: 393):  

 

“… [F]allacy in this kind of thinking is that the reductionist hypothesis does 

not by any means imply a "constructionist" one: The ability to reduce 

everything to simple fundamental laws does not imply the ability to start from 

those laws and reconstruct the universe. In fact, the more the elementary 

particle physicists tell us about the nature of the fundamental laws, the less 

relevance they seem to have to the very real problems of the rest of science, 

much less to those of society. 

 

The constructionist hypothesis breaks down when confronted with the twin 

difficulties of scale and complexity. The behavior of large and complex 

aggregates of elementary particles, it turns out, is not to be understood in 

terms of a simple extrapolation of the properties of a few particles. Instead, 

at each level of complexity entirely new properties appear, and the 

understanding of the new behaviors requires research which I think is as 

fundamental in its nature as any other.” 

 

As mentioned above, notion of complexity is more recent for economists than is for 

physicists. As Beinhocker (2006: 96) states, “Complexity Economics is still more of 

a research program than a single, synthesized theory, and thus there are many grey 

areas regarding what falls under this umbrella term. But there are five ‘big ideas’ 
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… that help define Complexity Economics and distinguish it from work that has gone 

before it”. Table below lists and compares the approaches of complexity economics 

and traditional economics to these five “big ideas”: 

 

Table 1: Five “big ideas” that distinguish complexity economics from “traditional 

economics” 

Five "Big Ideas" That Distinguish Complexity Economics from Traditional 

Economics 

  Complexity Economics Traditional Economics 

Dynamics 
Open, dynamic, nonlinear systems, far 

from equilibrium 

Closed, static, linear systems in 

equilibrium 

Agents 

Modelled individually 

Use inductive rules of thumb to make 

decisions 

Have incomplete information 

Are subject to errors and biases 

Learn and adapt over time 

Modelled collectively 

Use complex deductive 

calculations to make decisions 

Have complete information 

Make no errors and have no 

biases 

Have no need for learning or 

adaptation (are already perfect) 

Networks 

Explicitly model interactions between 

individual agents 

Networks of relationships change over 

time 

Assume agents only interact 

indirectly through market 

mechanisms (e.g., auctions) 

Emergence 

No distinction between micro- and 

macroeconomics 

Macro patterns are emergent results of 

micro-level behaviors and interactions 

Micro- and macroeconomics 

remain separate disciplines 

Evolution 

The evolutionary process of 

differentiation, selection, and 

amplification provides the system with 

novelty and is responsible for its growth 

in order and complexity 

No mechanism for endogenously 

creating novelty, or growth in 

order and complexity 

Source: Beinhocker, E. D. (2006). The origin of wealth: Evolution, complexity, and the radical remaking of 

Economics. Cambridge, MA: Harvard Business School Press, p. 97. 
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2. Evolution, economics and social change 

 

Most of the inconsistencies between complexity economics and “traditional” 

economics actually constitute the contrasts between the former and neoclassical 

economics, rather than economic science in its entirety. As set forth in Colander 

(2014: 68),  

“Economists weren’t always narrow-minded—that is, focused on economic 

incentives to the exclusion of all else—as they tend to be today. Up until about 

seventy years ago, most economists were much more like the other social 

scientists are today. Early economists, now called Classical economists, 

knew the limitation of scientific modeling, and in their writing carefully 

avoided claiming too much for economic science… [Laissez-faire] meant that 

the state should think very carefully before entering into the complexities of 

the economy, because those complexities were likely to make the results quite 

different than initially intended… 

 

Whether you can call Smith and Mill’s Classical visions “complexity 

visions” is debatable. At a minimum, Classical economists such as Mill 

captured the spirit and sensibility that goes along with adopting a complexity 

vision”. 

 

Neoclassical economics has long been criticised for a variety of reasons, some of 

which constitute the entries of the table above. Accordingly, it is not a coincidence 

that Veblen, one of the most prominent critiques of neoclassical economics, is also 

the first economist ever to use the term “evolutionary economics”. In the world of 

neoclassical economics there is no room for institutions and variety among economic 

agents. Moreover, what lies in the heart of analysis, self-interest or hedonism, is 

simply assumed, rather than being accounted for by some causal mechanism. Veblen 

(1898: 389-390) objects to this: 

 

“In all the received formulations of economic theory … the human material 

with which the inquiry is concerned is conceived in hedonistic terms; that is 

to say, in terms of a passive and substantially inert and immutably given 

human nature. The psychological and anthropological preconceptions of the 

economists have been those which were accepted by the psychological and 

social sciences some generations ago. The hedonistic conception of man is 

that of a lightning calculator of pleasures and pains, who oscillates like a 

homogeneous globule of desire of happiness under the impulse of stimuli that 

shift him about the area, but leave him intact. He has neither antecedent nor 

consequent. He is an isolated, definitive human datum, in stable equilibrium 

except for the buffets of the impinging forces that displace him in one 
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direction or another… When the force of the impact is spent, he comes to 

rest, a self-contained globule of desire as before… 

The later psychology, re-enforced by modern anthropological research, 

gives a different conception of human nature… [i]t is the characteristic of 

man to do something, not simply to suffer pleasures and pains through the 

impact of suitable forces. He is not simply a bundle of desires that are to be 

saturated by being placed in the path of the forces of the environment, but 

rather a coherent structure of propensities and habits which seeks realization 

and expression in an unfolding activity. 

They are the products of his hereditary traits and his past experience, 

cumulatively wrought out under a given body of traditions, conventionalities, 

and material circumstances; and they afford the point of departure for the 

next step in the process.” 

 

Apparently Veblen accepts instincts and habits as the dynamic bases of 

intention and action, seeing them as prime movers and explicable in terms of both 

biological and socio-economic processes of evolution (Hodgson, 1998: 425). 

Additionally, he rejects the view that the actions of the individual could be explained 

entirely in terms of social, economic, cultural or other related circumstances 

(methodological collectivism) as well as methodological individualism, the premise 

of neoclassical economics. Instead, he embraces an evolutionary framework of 

explanation along Darwinian lines (ibid, 426). Veblen’s insistence on explanation in 

terms of cumulative causal sequence was repeated in several of his works (Hodgson, 

2003: 87). What Veblen was after in adapting Darwinian principles in economics, or 

what Darwinism meant for him was commitment to detailed and sequential causal 

analysis. 

3. Misconceptions on economic and social evolution 

As noted above, evolution in economic and social sphere is a more heterogeneous 

field, compared to biology and other sciences. Main factor underlying this is a lack 

of unity in some fundamentals such as the definition of economic and social change, 

unit of selection in economic evolution, direction of change and ideological 

preconceptions. Özel (2009: 71) classifies the problems in use of evolutionary 

concepts in economic and social sphere under three headings:  

 In social theory, it is not clear what is meant by “evolution”. 

 Evolution is considered as instrumentalism or optimization in 

economics. 

 Human intentionality is neglected in evolutionary explanations of 

economic and social change.  

He argues that these problems arise because of the confusion between different 
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conceptions of evolution: “Metaphors”, “ontology” and “causal mechanisms”. For 

instance, treating an evolution-related metaphor as a well-established causal 

mechanism leads to these problems. While a variety of methods or conceptions in 

economic and social evolution is normal, a unifying framework in defining evolution 

is a requirement. However distractingly diverse definitions of economic and social 

evolution can be found in many studies. Özel (2009) quotes an interesting selection 

of totally different and even contradicting definitions of evolution by prominent 

social theorists from Giddens’ book, "The Constitution of Society". He also 

compares different approaches (other than complexity) to evolutionary economics in 

the table below, he quotes from another study by him and Araz-Takay : 

 

Evolutionary 

Approach 

Conception of 

Evolution 

Mechanisms 

of  

Social-

Cultural 

Evolution 

Unit of Selection 
Evolutionar

y Process 

“Traditional” 
Causal 

Mechanism 

Darwinian/ 

Lamarckian 
Society/Institutions 

Gradual, 

Continuous 

Austrian 

Economics 
Metaphors 

Not 

Darwinian 

Not 

Lamarckian 

Market System 
Gradual, 

Continuous 

New-

Schumpeterian 
Metaphors Lamarckian 

Technology/Inform

ation 

Gradual, 

Continuous 

or 

Radical 

(Punctuated) 

“New” 

Evolutionary 

Economics 

Metaphors 

Not 

Darwinian 

Not 

Lamarckian 

Economy/Capitalis

m/Knowledge 

Radical/ 

“Punctuated 

Equilibrium” 

Evolutionary 

Game Theory 

Causal 

Mechanism 

Not 

Darwinian 

Not 

Lamarckian 

Discretionary 

(anything) 

Punctuated, 

Cyclical 

 

After the notion of evolution or Darwinism made its way into economics, 

studies and approaches to evolutionary economics proliferated. Unlike the case in 

biology, this brought about an ambiguity on what is meant by evolution in a social 

and economic sense as reveals the table. One reason for this, I presume, is that 

defining an economic and social change occurring gradually as evolution is 
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tempting. Tempting in the way that use of calculus in economic analysis is. With its 

smoothness and continuity, calculus invites itself into economics and its use in 

analysing an almost totally discrete world seems natural. In a similar manner, 

evolution also flows into the analysis whenever there is a requirement for explaining 

economic or social change. However this slack use of the term evolution, may reduce 

to saying nothing on the dynamics of change. 

For instance, price in a particular market is the outcome of the interaction of 

many dynamics and actors. Moreover, market price itself is a dynamic entity. Its path 

in time has very profound effects on the actors in the economy with evolutionary 

consequences through survival of firms, emergence of new products, change in 

consumption patterns, new production technologies etc. Of course evolutionary 

processes also have consequences on this variable. However, market price is not an 

evolving entity in a Darwinian sense. Attributing an evolutionary process to the time 

path of a market price would at least be underestimating or omitting the specific 

dynamics related to the determination of market prices.  

Another misconception is relating evolution with optimization in a 

Panglossian sense. Evolution is neither an optimizing process nor a consummating 

one. Confusing optimization with evolution leads to inaccurate judgements on very 

fundamental aspects of economies. A famous discussion on optimizing behaviour 

and evolution is about competition and profit maximization.  

Assuming that profit maximizing firms are selected or firms that do not 

adapt profit maximization as their fundamental conduct are eliminated, sounds very 

straightforward. Accordingly, in his well-known work, Alchian argues maximizing 

behaviour by economic agents does not have to be justified in terms of their explicit 

or implicit objectives but by the evolutionary contention that maximizing and fit ones 

are those more likely to survive and prosper. Moreover, Friedman endorses this and 

argues that evolutionary process justifies this maximization hypothesis, regardless 

of firms or individuals aiming to maximize anything. Hayek raises the bid and 

conjectures that competition will progressively develop rational methods in a society 

as less rational people will have to emulate relatively more rational individuals in 

order to maintain themselves (Hodgson, 1993: 229). This implies that optimization 

or optimized behaviour will eventually prevail in an economy. All three views would 

receive little objection from common sense. However Dutta and Radner (1999) show 

that under uncertainty, strategies which bring survival are not the ones which 

maximize expected profits. More counterintuitively, they show that this may not be 

the case even under certainty (ibid: 788). 

Accordingly, Hodgson (1993: 230, emphasis in original) asserts: “Here 

‘natural selection’ does not necessarily favour the most efficient unit, nor always the 

optimal outcome. In particular, there is no guarantee that firms exhibiting some kind 

of maximizing behaviour or efficiency-related characteristic will actually be selected 

in the evolutionary process… [a] firm may find a market niche involving the 

manufacture of a new type or variety of product. Initially, the firm may make large 
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profits from the venture. Indeed, it may initially be at a global maximum on the 

fitness or profits surface. However, if a large number of other firms perceive and 

grasp the same opportunity, the market may become flooded and the produce may 

no longer be profitable. The ‘environment’, that is the state of market demand, itself 

may alter as other firms seek out buyers. What was profitable for one or a few may 

not be profitable for many… [i]t may then be difficult for the firms congregating in 

the niche to move elsewhere, because of the specificity of their assets or skills. This 

important possibility, deriving from cybernetic or ‘feedback’ relationship between a 

unit and its environment, is as significant in Economic evolution as it is in the 

biological sphere. The neglect of this eventuality would be another example of the 

‘fallacy of composition’; the erroneous presumption that the selection of fitter 

individuals always leads to the selection of fitter populations.” 

4. Conclusion 

It is inarguable that economies and societies are complex structures. 

However neoclassical economics proves inadequate in modelling and analysing such 

complex systems with its epistemology excluding institutions, historicity and 

contingency. Capturing the interactions of a wide variety of dynamics in a complex 

structure requires a different approach, examples of which are relatively abundant in 

natural sciences but also increasing in number in social sciences.  

Evolution is an important aspect of complex systems and economic literature 

has a substantial legacy in evolutionary studies. However this also brings an 

ambiguity about the notion of economic and social evolution. There appears a 

misconception about the definition, units, mechanisms and process of evolution.  
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Agglomeration and Geographic Concentration in

Turkish Manufacturing Industries

Oya Kent∗

Abstract

This study examines the geographic distribution of Turkish manufacturing industries for
the period 2003-2008 using an establishment level micro data which is the �rstly explored
in this line of research for the case of Turkey. The analysis is mainly based on the index
developed by Ellison and Glaeser (1997). The aim of the study is to provide a descriptive
analysis of geographical concentration of manufacturing activity in Turkey. It is found that
agglomeration on average is higher than the developed countries. However, stylized facts
for agglomeration also hold for the case of Turkey such that low-tech industries tend to
have higher agglomeration levels than industries with higher technologies.

JEL Classi�cation: R12, R30, L60
Keywords: Agglomeration, geographic concentration, manufacturing

1 Introduction

A generally observed phenomenon is that most economic activities and industries are not uni-
formly distributed across space but tend to cluster in certain locations in developed and de-
veloping countries. As the notion of localization of economic activity dates back to nineteenth
century and is associated with names such as von Thünen, Marshall, Weber, Ohlin, Hoover,
Lösch, Isard and Beckmann (Karlsson, 2008), Krugman (1991a) has been the researcher build-
ing the microeconomic foundations of New Economic Geography (NEG) inspired by the remarks
of Marshall (1920). In the pioneering work of Krugman (1991a), he asks why manufacturing in
general might end up concentrated in one or a few regions of a country instead of asking why a
particular industry is concentrated in a particular area. Following Krugman's work, theoretical
developments have been numerous on new economic geography (Krugman (1995), Fujita and
Thisse (1996), Fujita et al. (1999) Fujita and Thisse (2002), Redding and Venables (2004)).
But empirical research is still deemed comparatively less well developed (Redding, 2010).

One strand of empirical research deals with the implications of new economic geography
models by testing their empirical validity, such that whether theoretical predictions regarding
factor prices, distribution of employment, regional divergence or convergence, etc. are proved
by data or not. Another body of empirical work have predictions for the location of economic
activity within industries which may also be called as agglomeration economies (Redding, 2010).
But before analysing further the sources/determinants and e�ects of agglomeration, measuring
the extent of agglomeration of an economic activity in an industry arises as a �rst empirical
challenge. Ellison and Glaeser (1997) address this issue by developing an agglomeration index
of plants (EG index thereafter) "in which the observed distribution of economic activity within
an industry is compared to a null hypothesis of random location" (Redding, 2010, p. 330).

This study, staying one step behind theoretical and policy issues, attempts to exhibit em-
pirical evidence on the measurement of agglomeration. Neither testing models of economic

∗Okan University, oya.kent@okan.edu.tr
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geography nor providing basis for the determinants or consequences of agglomeration is within
the line of this research. The sole purpose is to reveal the current situation in Turkey with
respect to geographical concentration of economic activity in manufacturing, which might be
considered as an initial exploratory step for further analysis. In this context, this study intends
to examine the geographical concentration of manufacturing activity in Turkey in the same vein
as Ellison and Glaeser (1997) for the post-2000 period by exploring establishment-level micro-
data called "Annual Industry and Service Statistics" (AISS) provided by TurkStat. Exploring
micro-data permits one to use plant-level based indices in order to measure geographic con-
centration of economic activities. For example EG index, "unlike more traditional measures,
has explicit theoretical foundations and is based on (plant-level) microeconomic behaviour"
(Barrios et al., 2009, p. 723). Moreover, once plant-level data is available, Ellison and Glaeser
(1997, p. 890) claim "the index is designed to facilitate comparisons across industries, across
countries, or over time".

The focus of the study is manufacturing industry as it is considered as a fundamental indi-
cator in the development process of a country. Rodrik (2007) remarks as a stylized fact that
rapidly growing countries are those with large manufacturing sectors. Do§ruel and Do§ruel
(2008, p. 65) indicate that there has been a signi�cant increase in the share of Turkish manu-
facturing industry in total employment and GDP within the period 1970-2006. They also show
that manufacturing industry has continually preserved its position as being the driving force of
the economy except the crisis periods. Despite the strength the manufacturing industry gained
within this period, the distribution of manufacturing activity across the regions of Turkey has
been far from being even. As shown in Do§ruel et al. (2011), manufacturing employment
demonstrates a prominent diversi�cation between eastern and western regions. In this regard,
investigating the dispersion of manufacturing activity would give hints about understanding
the regional disparities.

Research regarding agglomeration economies although is not yet extensive, there are re-
markable studies in this area. In a nutshell, some of these studies include Filiztekin (2002),
K�ymal�o§lu and Ayo§lu (2006, 2007) examining agglomeration by investigating the e�ect of
local scale externalities on manufacturing employment growth; Falc�o§lu and Akgüngör (2008)
and Kaya (2006) investigating the regional specialization and industrial concentration of man-
ufacturing industry; Türkcan et al. (2009) applying spatial econometric analysis to examine
clustering behaviour of manufacturing �rms; Karaalp and Erdal (2012) examining the e�ect of
agglomeration economies on regional convergence of Turkish provinces.

Previous studies examining the geographic concentration of economic activities in Turkey
employ highly aggregated data at provincial or regional level and cover a certain period of time,
namely 1980-2000, due to the inconsistency of regional data from then on. Therefore, we have
very limited knowledge about geographic concentration of industries for the post-2000 period.

In this regard this study will be contributing to the literature in two aspects such as (i) ex-
ploring micro-data to reveal the agglomeration patterns of the Turkish manufacturing industry
by using EG index and (ii) examining the period of 2003-2008 which has not been examined
within this line of research for the case of Turkey.

The paper is organized as follows. The next section discusses the measure of industrial
agglomeration used throughout the study. In section 3 results on the agglomeration and co-
agglomeration patterns of Turkish manufacturing industries are presented. It also includes an
international comparison with other studies. And section 4 concludes.

2 Measuring industrial agglomeration

Various measures have been developed to investigate the tendencies in the distribution of eco-
nomic activity 1. Among the widely used measures of concentration are the location quotient,

1A comprehensive presentations of the indices may be found Holmes and Stevens (2004) and Combes and
Overman (2004) which are used in a large set of empirical studies regarding North America and European
countries, respectively.
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also known as the Hoover (1936) coe�cient of localization and the spatial version of the Gini pro-
posed by Krugman (1991b). Such classical measures have been criticized for their inadequacy in
distinguishing "random concentration arising from industrial concentration from concentration
arising from agglomerative externalities or natural advantage" (Rosenthal and Strange, 2001,
p. 194). Assume that an industry has only a few large �rms and there are no agglomerative
forces leading to concentration. In this case, geographic concentration will be high based on
the traditional indices simply due to the industrial organization of the industry.

To address this problem, Ellison and Glaeser (1997) and later Maurel and Sédillot (1999)
have proposed indices to purge geographic concentration from industrial structure. "These
measures, are all based on the distribution of activity over discrete geographic units" (Devereux
et al., 2004, p. 535). On the contrary, Duranton and Overman (2005) propose an agglomeration
metric based on a continuous measure of location which treat space as continuous instead of
using discrete units which is free from arbitrary collection of geographic units2. The analysis in
this paper uses the index of geographic concentration proposed by Ellison and Glaeser (1997)
due to some reasons. It has some useful properties, as has been mentioned by the authors,
such as being comparable across industries in which the size distribution of �rms di�er and
comparable across countries irrespective of divergences in the level of geographic aggregation.
The nature of the data also leads us to explore EG index as providing establishment level
information on the employment level and location. But, by the same token the data prevents
us using continuous indices since it's lacking �ne locational information on the establishments
as it's available at NUTS-2 level.

Agglomeration index of plants presented by Ellison and Glaeser (1997) basically compares
the observed geographic distribution of plants with a random distribution. The plants are
de�ned to be geographically randomly distributed by considering their expected distribution in
the lack of agglomerative forces. In their model, plants cluster either to bene�t from natural
advantages or spillover externalities from other plants. They start with a simple location model
and �rst de�ne a raw geographic concentration index:

Gi =
M∑

m

(sim − xm)2 (1)

where sim is the share of industry i's employment in area m, and xm is the the share
of aggregate manufacturing employment in area m. "As Gi measures concentration relative
to total manufacturing employment; as long as an industry mimics the pattern of aggregate
employment it is not considered as being concentrated" (Alecke et al., 2006, p. 21).

However, Ellison and Glaeser (1997) note that , geographic concentration is not neutral
to industrial concentration. Ceteris paribus, "industrially concentrated sectors will tend to
exhibit a higher Gi index because there are fewer plants and consequently employment has to
be concentrated in fewer places" (Bertinelli and Decrop, 2005, p. 569). To address this issue,
they take into account industrial concentration by employing Her�ndahl index of the industry's
plant size distribution in building EG index.

Hi =
N∑

j=1

(zij)
2 (2)

where j = 1, ..., N number of plants in industry i, and zij is the employment share of jth
plant in industry i. Hi is a function of the number and size distribution of plants in industry
i. Higher indices imply industries with a small number of plants and with an uneven size
distribution. When plants make location decisions in compliance with the location choice model

2"Geographers term this issue as the Modi�able Area Unit Problem (MAUP), which states that the number,
size and shape of the chosen spatial unit might a�ect the results of the analysis. This results from the fact that
the number of ways in which �ne-scale spatial units can be aggregated into larger units is often great, and there
are usually no objective criteria for choosing one aggregation scheme over another" (Bertinelli and Decrop, 2005,
p. 569). For a detailed discussion of modelling cluster of �rms on a continous space and spatial issues related
with that, see Arbia (2001a,b) and Arbia et al. (2008, 2009a,b).
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built by Ellison and Glaeser (1997), they suggest that expected value of Gi is related to the
parameters qualifying the intensity of natural advantages and spillovers, plant size distribution
of the industry and the size of the regions.

They show that, "if there are no agglomeration economies and if the geographic units are
equally attractive, the raw geographic concentration Gi of an industry i should be proportional
to its industrial concentration Hi" (Bertinelli and Decrop, 2005, p. 570). Algebraically:

E(Gi) =

(
1−

∑

m

x2m

)
[Hi + γ(1−Hi)] (3)

Using the expression (3) above, an estimator of excess-concentration is derived, which is
called the agglomeration index.

γi =

Gi(
1−∑M

m x2m

) −Hi

(1−Hi)
(4)

For an industry with a large number of small plants, which may be ragarded as perfectly
competitive, Hi approaches zero and γi approaches Gi/(1 −

∑M
m x2m). In a case like that, Gi

measures spatial concentration without any involvement with industrial organization. γi takes
a value of zero if plants are distributed randomly by the dartboard model of random location
choices with no natural advantages or industry-speci�c spillovers, while a positive value of γi
indicates excess concentration. They also provide some value range for their index according
to which they classify industries as not very concentrated (EG < 0.02), relatively concentrated
(0.02 < EG <0.05) and highly concentrated (EG > 0.05). A negative value would indicate
dispersion of economic activity.

After calculating EG index, taking into account the question "Do industry groups concen-
trate due merely to the fact that its subindustries concentrate or there is a common e�ect on
the industries of a higher industrial hierarchy group(e.g. agglomeration of 4-digit industries
within 2-digit groups)?", coagglomeration within industry groups are also examined.

The �rst statement implies that natural advantages and spillovers are industry-speci�c while
the second implies them to be group-speci�c.To measure the degree to which the industries in
the group are coagglomerated; Ellison and Glaeser (1997) propose the use of a measure γc

de�ned by

γc =

G(
1−∑m x2m

) −H −
(
1−∑r

j γ̂jw
2
j (1−Hj)

)

(1−∑r
j w

2
j )

(5)

where the industry group consists of r industries, Hj : plant Her�ndahl of the jth indus-
try, wj : employment share of the jth industry in the group, γ̂j : agglomeration index of the
jth industry, H =

∑
j w

2
jHj : group's plant Her�ndahl index and G: raw concentration of

employment in the group as a whole.
An estimate of γc = 0 may be interpreted as any spillovers/natural advantages found within

the industry group are completely industry-speci�c. In other words there is no agglomeration
in the industry group , hence agglomeration is observed simply owing to the concentration of
its industries per se.

In addition to coagglomeration within groups, coagglomeration between industry pairs is
also examined following Ellison et al. (2010) which quantify industry pair coagglomeration (as
opposed to larger groups) in a way to reveal which particular industry pairs tend to locate
together.
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When EG (1997) coagglomeration index is applied to industry pairs i and j instead of larger
groups, it takes such a simple form :

γcij =

∑M
m=1(smi − xm)(smj − xm)

1−∑M
m=1 x

2
m

(6)

3 The concentration of Turkish manufacturing industries

The patterns of geographic concentration in Turkish production activity is examined in this sec-
tion. It begins by de�ning and summarising the data. Then, summary measures of geographic
concentration at the four-digit industry level are presented. In the following subsections, co-
agglomeration within related four-digit industries and between industry pairs are investigated,
respectively. The �nal part of this section discusses the main �ndings of this study in compar-
ison with other country cases as EG index paves the way for this.

3.1 The data

This study explores establishment-level micro-data called "Annual Industry and Service Statis-
tics" (AISS) provided by TurkStat. The sectoral coverage of the dataset encompasses all the
manufacturing and service industries with a few exceptions3. The number of establishments
covered in the survey ranges from 125000 to 144850 as shown in Table 1 throughout the sample
period. However the focus of this study is the sub-sample of manufacturing �rms as the pur-
pose is examining the trends of industrial agglomeration. The number of manufacturing �rms
covered in the sample ranges from 39700 to 48000. We observe an upward trend in the dataset
as the number of manufacturing �rms have been growing over the sample period, but there is a
decrease in the number of establishments from 2004 to 2005 due to a change in the sampling pro-
cedure. Studies of economic geography requires to have information on �rm location. However,
the choice of geographic unit is likely to a�ect the measure of industrial agglomeration - the so
called modi�able area unit problem (MAUP). The extent of geographic breakdown chosen in
studies of agglomeration ranges from state, region, county, province, district and postcode level
to even more precise location data forming the base for continuous space modelling (e.g. Arbia
(2001a), Duranton and Overman (2005)) to minimize the MAUP. Unfortunately, there is no
available data regarding Turkish manufacturing �rms in such �ne locational units, but instead
we have information about the location information of establishments on a very rough scale.
For each establishment in the AISS data set, there is information on its location at NUTS2
level which covers 26 regions in Turkey. NACE Rev.1.1 classi�cation is used as a statistical
classi�cation of economic activities for the years 2003-2008. Since 2009 NACE Rev.2 is in use.

Table 2 shows the distribution of manufacturing �rms in terms of number of establishments
and employment by 2-digit sectors for years 2003 and 2008. As observed in the table, the sectors
food products and beverages (15), textiles (17) and wearing apparel, dressing & dyeing of fur
(18) comprise almost 40 and 38 per cent of all establishments for 2003 and 2008, respectively. In
terms of employment, these sectors comprise 46 and 38.5 per cent of the overall employment in
manufacturing, again for the years 2003 and 2008, respectively. It's striking to note that these
sectors take place within the low-technology group according to OECD technology classi�cation.

Table 1: Sample size of the dataset

Number of establishments / year 2003 2004 2005 2006 2007 2008
The original data including all manufacturing and service 125003 125652 109397 137481 144057 144849
The data set of manufacturing �rms only 39714 43958 36051 45908 47532 48024

3The sector codes of non-covered sectors according to NACE Rev.2 are A, K, O, T, U, a division of J
("Programming and broadcasting activities") , a division of S ("Activities of membership organisations") and
two classes of L, namely "Buying and selling of own real estate" and "Renting and operating of own or leased
real estate".
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Table 2: Establishment and employment distribution by sector(%)

Establishments Employment

Industry 2003 2008 2003 2008

15 Food products and beverages 14.74 12.72 12.50 11.44

16 Tobacco products 0.14 0.10 1.02 0.65

17 Textiles 11.81 10.65 18.36 13.13

18 Wearing apparel, dressing & dyeing of fur 13.87 14.72 15.75 14

19 Tanning and dressing of leather 2.79 2.28 1.91 1.77

20 Wood products, except furniture 3.77 2.68 2.43 2.50

21 Pulp, paper and paper products 1.36 1.53 1.39 1.51

22 Publishing, printing & rep. of recorded media 2.97 2.94 2.03 2.48

23 Coke, re�ned petroleum products & nuclear fuel 0.24 0.20 0.29 0.22

24 Chemicals and chemical products 3.44 3.64 3.60 2.92

25 Rubber and plastic products 5.39 5.28 4.33 5.22

26 Other non-metallic mineral products 6.54 7.16 5.45 6.27

27 Basic metals 2.2 3.15 3.37 3.56

28 Fabricated metal products, except machinery & equipment 8.61 9.48 6.08 8.16

29 Machinery and equipment 6.91 7.71 6.52 8.17

30 O�ce machinery and computers 0.06 0.07 0.03 0.04

31 Electrical machinery and apparatus 2.04 2.31 2.34 2.83

32 Radio, TV and communication equipment & apparatus 0.34 0.36 0.89 0.65

33 Medical, precision and optical instruments, watches & clocks 0.77 0.80 0.55 0.87

34 Motor vehicles, trailers & semi-trailers 2.01 2.28 3.86 4.77

35 Other transport equipment 0.74 1.98 1.05 2.15

36 Furniture; manufacturing n.e.c. 9.2 7.84 6.21 6.61

37 Recycling 0.06 0.12 0.02 0.04

3.2 How much are industries agglomerated?

By making use of AISS local units dataset, EG index is calculated for Turkish manufacturing
industries for the year 2003. In our sample there are 228 and 229 4-digit industries in 2003 and
2008 respectively in terms of NACE Rev.1.1. Industries with less than three plants are dropped
due to the fact that EG index tends to be biased upwards, as mentioned before.

In the simple dartboard model of EG in which plants choose their location in a random
manner, in the absence of natural advantages or spillovers, expected value of the raw geo-
graphic concentration should be proportial to the industrial concentration. To state alge-

braically, E(G) =

(
1 −∑m x2m

)
H. So, as a �rst step it should be tested whether observed

geographic concentration G, is statistically signi�cantly di�erent from

(
1 −∑m x2m

)
H. For

the year 2003, the mean values for the above expressions across 228 manufacturing industries
are calculated to be 0.17 and 0.09, respectively and the di�erence between these measures is
highly signi�cant. Regarding 2008, these values are calculated to be 0.16 and 0.08, respectively
across 229 manufacturing industries and the di�erence is again highly signi�cant4. To be more
precise, in 191 out of 228 (for 2003) and 188 out of 229 (for 2008) 4-digit manufacturing in-
dustries, the level of raw geographic concentration is found to be exceeding the value which

4Ellison and Glaeser (1997) provide a lengthy formula for the variance of G under the null hypothesis of no
natural advantages and spillovers, as follows:

var(G) = 2



H2

(∑
x2
m − 2

∑
x3
m + (

∑
x2
m)2

)
−
∑

j

z4j

(∑
x2
m − 4

∑
x3
m + 3(

∑
x2
m)2

)


Under this formula, the standard deviation of the sample mean under the null is calculated as 0.004 and 0.003,
as regards 2003 and 2008 respectively.
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would be obtained in the case of a random location choice 5. Hence, the nulll hypothesis of a
random location choice can not be rejected for 37 and 41 industries regarding 2003 and 2008,
respectively.

Table 3 shows that, in 2003 57.9 % of the industries are highly agglomerated displaying
a value γ > 0.05, 14.5 % are moderately concentrated with 0.02 < γ 6 0.05, and 11.5 %
of them have a low degree of concentration, 0 < γ 6 0.02. 16.2 % of the industries take a
negative index value which implies plants choosing to locate more di�usely than expected by
randomness (Cassey and Smith, 2014). Regarding year 2008, 55.9 % of the industries are highly
agglomerated, while 17.5 % of them are moderately concentrated and 8.7 % of them have a low
degree of concentration. The results of EG index calculations show that agglomeration of the
4-digit manufacturing industries is widespread in Turkey while a small number of industries fall
in the category of low concentration industries.

Table 3: Extent of agglomeration by years

# of industries %

Range 2003 2008 2003 2008

γ 6 0 37 41 16.2 17.9

0 < γ 6 0.02 26 20 11.4 8.7

0.02 < γ 6 0.05 33 40 14.5 17.5

0.05 < γ 6 0.1 47 48 20.6 21

0.1 < γ 6 0.2 45 41 19.7 17.9

0.2 < γ 6 0.3 18 21 7.9 9.2

γ > 0.3 22 18 9.7 7.8

Total 228 229 100 100

Table 4 presents the extent of agglomeration by technology groups. Low and medium-
low technology sectors show a higher degree of agglomeration. The share of high and med-
high technology sectors is substantially low compared to others especially at higher levels of
agglomeration.

Descriptive statistics of the EG index by years are shown in Table 5. The degree of over-
all agglomeration for all years is observed to be around 0.1 which represents a high level of
localization on average, stable though over years. Considering technology-wise agglomeration,
low-tech industries depict the highest degree of agglomeration among other technology groups,
having an average value of 0.14. The degree of agglomeration falls gradually as we move from
low to high-tech industries. Descriptive statistics regarding technology level agglomerations are
shown in Appendix.

Histogram illustrating the frequency distribution of γ's for years 2003 and 2008 is presented
in Figure 1. The two distribution in the �gure appears to be slightly right skewed depicting the
agglomeration at higher levels.

5Regarding year 2003 (2008), the di�erence between G and

(
1 −∑m x2

m

)
H is positive and larger than

twice its standard deviation in 176 (182) of the 191 (188) 4-digit industries, hence the di�erence statistically
signi�cant, while 15 (6) of them are not signi�cant despite being positive. In 37 (41) of the 4-digit industries, the
di�erence is found to be negative. It's worth mentioning as a striking point that these industries exhibit negative
values of EG as well. This would indicate that negative agglomeration indices are far from being statistically
signi�cant, hence displaying a random distribution across space rather than a dispersion.
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Table 4: Extent of agglomeration by technology groups (%)

Low Med-low Med-high High Total
2003

γ 6 0 37.9 24.3 32.4 5.4 100
0 < γ 6 0.02 38.5 38.5 23.0 0 100
0.02 < γ 6 0.05 33.3 33.3 27.3 6.1 100
0.05 < γ 6 0.1 44.7 29.8 19.1 6.4 100
0.1 < γ 6 0.2 48.9 24.5 26.6 0 100
0.2 < γ 6 0.3 61.1 22.2 5.6 11.1 100
γ > 0.3 38.4 30.8 15.4 15.4 100

2008
γ 6 0 36.6 34.1 17.1 12.2 100
0 < γ 6 0.02 14.3 47.6 38.1 0.0 100
0.02 < γ 6 0.05 42.1 28.9 28.9 0.0 100
0.05 < γ 6 0.1 40.8 26.5 28.6 4.1 100
0.1 < γ 6 0.2 53.7 22.0 17.1 7.3 100
0.2 < γ 6 0.3 57.1 19.0 14.3 9.5 100
γ > 0.3 52.4 28.6 14.3 4.8 100

Table 5: Summary statistics of γ by years

γ µ σ min. max. N
2003 0.106 0.18 -0.55 1.029 228
2004 0.112 0.188 -0.567 1.161 228
2005 0.093 0.25 -1.601 1.442 229
2006 0.102 0.158 -0.171 1.32 227
2007 0.119 0.202 -0.18 1.758 228
2008 0.105 0.17 -0.336 1.001 229

Figure 1: Histogram of γ (4-digit industries)

Table 6 and Table 7 and list the 15 most and the 15 least localized industries in terms of
index γ for 2003. Regarding speci�c 4-digit industries the most highly concentrated industry
is found to be manufacture of processing of tea and co�ee (1586) with an EG index of 1.029
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and raw geographic concentration of 0.868. This result is expected as a very high propor-
tion of tea production takes place in Trabzon (TR90) NUTS-2 region including six provinces.
Her�ndahl index of this industry is 0.013 which implies that industry is quite competitive and
the employment is distributed across many plants, so localization may be attributed to raw
geographic concentration. This may be broadly ascribed to natural advantages. Recycling of
metal waste and scrap (3710) industry is the second most localized industry with a γ value of
0.890. Her�ndahl index measuring industry concentration is 0.120 implying that the industry
is not concentrated, however raw geographic concentration is 0.763 which shows a high level of
localization in certain regions. We observe that this industry is geographically concentrated in
Istanbul (TR10) and Izmir (TR31). Third most localized industry is manufacture of coke oven
products (2310) with an index of 0.794. It has quite high values of H and G which indicates
that there are small number of establishments located in a few areas, namely Izmir (TR31) and
Aydin (TR32).

Table 6: 15 Most Localized Industries-2003

4-digit NACE Rev.1.1 code H G γ

1586 Processing of tea and co�ee 0.013 0.868 1.029
3710 Recycling of metal waste and scrap 0.120 0.763 0.890
2310 Coke oven products 0.360 0.733 0.794
2741 Precious metals production 0.736 0.782 0.722
1572 Prepared pet foods 0.776 0.786 0.692
2666 Other articles of concrete, plaster and cement 0.197 0.614 0.660
1717 Preparation and spinning of other textile �bres 0.566 0.701 0.609
2461 Explosives 0.212 0.580 0.603
2625 Other ceramic products 0.249 0.568 0.565
1724 Silk-type weaving 0.116 0.492 0.528
2653 Plaster 0.147 0.483 0.498
2233 Reproduction of computer media 0.548 0.625 0.427
2951 Machinery for metallurgy 0.306 0.502 0.416
2441 Basic pharmaceutical products 0.625 0.659 0.414
1753 Non-wovens and related articles, except apparel 0.405 0.548 0.411

Table 7: 15 Least Localized Industries-2003

4-digit NACE Rev.1.1 code H G γ

3350 Watches and clocks 0.680 0.425 -0.550
2214 Publishing of sound recordings 0.625 0.449 -0.247
2052 Articles of cork, straw and plaiting materials 0.459 0.276 -0.243
2232 Reproduction of video recording 0.531 0.354 -0.239
2664 Manufacture of mortars 0.243 0.067 -0.217
2215 Other publishing 0.208 0.053 -0.182
1595 Other non-distilled fermented beverages 0.280 0.140 -0.159
2931 Agricultural tractors 0.140 0.037 -0.111
3230 TV and radio receivers, sound/video recording/... 0.203 0.113 -0.086
2955 Machinery for paper and paper-board production 0.135 0.053 -0.084
2511 Rubber tyres and tubes 0.239 0.151 -0.080
1552 Ice cream 0.112 0.044 -0.068
2465 Prepared unrecorded media 0.257 0.180 -0.059
2626 Refractory ceramic products 0.115 0.056 -0.055
3161 Electrical equipment for engines and vehicles n.e.c 0.142 0.082 -0.053
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Least agglomerated industries are characterized by high levels of industrial concentration
with small number of �rms represented by high Her�ndahl indices, and these small number of
�rms are geographically distinct from each other. This generates the dispersion of industries
more than expected by randomness. First three least localized industries are manufacture of
watches and clocks (3350), publishing of sound recordings (2214) and articles of cork, straw
and plaiting materials (2052).

Table 8 and Table 9 and list the 15 most and the 15 least localized industries in terms of index
γ for 2008. As for this year, most localized industry is observed as preparation and spinning
of other textile �bres (1717). Processing of tea and co�ee (1586) industry is again among the
most localized industries as has been in year 2003. And the third most agglomerated industry
is noted as manufacture of precious metals production (2741).

A striking feature of the most localized industries is that it largely encompasses low-tech
industries. Within this technology group textile and traditional industries are observed to be
dominant. In 2003, basic pharmaceutical products (2441) as a high-tech industry and explo-
sives (2461) and machinery for metallurgy (2941) industries as medium- high tech industries
appear in the list most agglomerated industries. As for 2008, there are two medium-high tech
industries are listed within the most agglomerated industries, namely portable hand held power
tools (2941) and prepared unrecorded media (2465). The agglomeration in these sectors are
presumably driven by spillovers rather than natural advantages. However, it should be noted
that EG index solely is not capable of revealing the sources or determinants of agglomeration
as it does not make di�erentiation between the natural advantage or spillovers. A thorough
analysis is essential to detect the drivers of agglomeration by also considering agglomeration
theories such as Marshallian externalities, home market e�ect, transportation costs, etc. Hence
it's better taking the information revealed by EG index as a useful tool for detecting the extent
of agglomeration.

Table 8: 15 Most Localized Industries-2008

4-digit NACE Rev.1.1 code H G γ

1717 Preparation and spinning of other textile �bres 0.109 0.860 1.001
1586 Processing of tea and co�ee 0.013 0.812 0.944
2741 Precious metals production 0.752 0.830 0.864
2941 Portable hand held power tools 0.440 0.794 0.864
1753 Non-wovens and related articles, except apparel 0.176 0.699 0.774
2754 Casting of other non-ferrous metals 0.142 0.589 0.633
1751 Carpets and rugs 0.019 0.433 0.495
1725 Other textile weaving 0.012 0.429 0.493
1724 Silk-type weaving 0.088 0.454 0.483
2621 Ceramic household and ornamental articles 0.115 0.440 0.449
1715 Throwing and preparation of silk, ... 0.019 0.353 0.399
3615 Manufacture of mattresses 0.049 0.364 0.394
1595 Other non-distilled fermented beverages 0.209 0.429 0.367
2465 Prepared unrecorded media 0.309 0.465 0.336
2611 Flat glass 0.247 0.426 0.331
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Table 9: 15 Least Localized Industries-2008

4-digit NACE Rev.1.1 code H G γ

2233 Reproduction of computer media 0.463 0.243 -0.336
2214 Publishing of sound recordings 0.291 0.147 -0.169
2664 Manufacture of mortars 0.207 0.067 -0.163
3530 Aircraft and spacecraft 0.278 0.143 -0.154
1600 Tobacco products 0.309 0.176 -0.150
3140 Accumulators, primary cells & primary batteries 0.209 0.094 -0.125
3543 Invalid carriages 0.307 0.211 -0.088
3630 Musical instruments 0.218 0.129 -0.086
2124 Manufacture of wallpaper 0.235 0.148 -0.081
2830 Steam generators, except central heating... 0.152 0.086 -0.061
3350 Watches and clocks 0.298 0.221 -0.059
2623 Ceramic insulators & insulating �ttings 0.412 0.328 -0.052
3001 O�ce machinery 0.193 0.132 -0.049
2441 Basic pharmaceutical products 0.388 0.309 -0.045
2955 Machinery for paper & paperboard prod. 0.077 0.034 -0.040

3.3 Industrial scope of agglomeration

Do industry groups concentrate due merely to the fact that its subindustries concentrate or
there is a common e�ect on the industries of a higher industrial hierarchy group?

To measure the degree to which the industries in the group are coagglomerated; equation
(2) proposed by Ellison and Glaeser (1997) is explored for the case of Turkey manufacturing at
the two-digit industry level for the 22 industry groups that contain more than one sub-industry.
γc re�ects the degree of correlation between the locations of establishments that belong to
the same group and the scale of it is the same as that of γ. γc = 0 may be interpreted as
indicating that there is no correlation across sub-industries, hence there is no agglomeration in
the industry group and spillovers are industry-speci�c rather than group-speci�c.

Ellison and Glaeser (1997) also �nds it useful to rescale the index γc with the weighted EG's
of the sub-industries to measure the strenght of coagglomerative forces relative to agglomerative
forces.

λ =
γc∑
wj γ̂j

(7)

A value of λ = 0 would indicate that sub-industries exhibit no coagglomeration at all, and
a value λ = 1 indicate that natural advantages and/or spillovers that exist are group-speci�c
rather than industry speci�c.

Table 10 reports the values of γc and λ obtained from four-digit sub-industries of each two-
digit industry for year 2003. Regarding the index γc, 12 out of 22 two-digit industries exhibit
coagglomerative behaviour within the traditional ranges such that γc ≥ 0.02. In 7 out of these
12 industries γc is found to be greater than 0.05, indicating that in these industries spillovers
are group-speci�c rather than being industry-speci�c. The same characteristic is also valid for
the year 2008 as shown in Table 11. 13 out of 22 two-digit industries exhibit coagglomerative
behaviour within the traditional ranges such that γc ≥ 0.02. In 8 out of these 13 industries γc
is found to be greater than 0.05

The �ve industries, namely, recycling (37), o�ce machinery and computers (30), coke, re-
�ned petroleum products and nuclear fuel (23), motor vehicles, trailers and semi-trailers (34)
and wearing apparel; dressing and dyeing of fur (18) appear within the most coagglomerated in
industries in both years. The spillovers are found to be group speci�c in these industries and this
fact has been stable through the observed period. Ellison and Glaeser (1997) �nd substantial
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coagglomeration of the three-digit subindustries within the two-digit tobacco, textile, and lum-
ber industries. In line with our �ndings, they �nd coagglomeration in apparel and other textiles
industry in US. Bertinelli and Decrop (2005) examines the coagglomeration of the four-digit
subindustries within the two-digit according to the Nace 1.1 classi�cation, likewise this study,
for Belgian manufacturing industry. Hence their �ndings are directly comparable. The most
coagglomerated two-digit industries are found to be textile (17), clothes and fur industry (18),
publishing, printing and reproduction of recorded media (22), production of medical, precision,
optical and clock instruments (33) and production of o�ce machines and computer materials
(30). Excluding textile industry, their �ndings completely agree with this study's �ndings in
terms of coagglomeration patterns within two-digit industries.

Table 10: Coagglomeration within 2-digit industries (2003)

Nace2 Sector Subind. H G γc λ
37 Recycling 2 0.076 0.599 0.557 0.806
30 O�ce machinery and computers 2 0.095 0.268 0.372 -0.429
23 Coke, re�ned petroleum products and nuclear fuel 12 0.106 0.205 0.234 1.495
34 Motor vehicles, trailers and semi-trailers 3 0.012 0.101 0.108 0.922
20 Wood and of products of wood and cork, except furniture 6 0.002 0.073 0.066 0.593
18 Wearing apparel; dressing and dyeing of fur 6 0.001 0.054 0.064 0.898
15 Food products and beverages 30 0.001 0.049 0.052 0.393
19 Tanning and dressing of leather; man. of luggage, handbags, ... 3 0.003 0.047 0.050 0.873
31 Electrical machinery and apparatus n.e.c. 7 0.009 0.047 0.049 1.676
22 Publishing, printing and reproduction of recorded media 12 0.004 0.031 0.036 0.907
26 Other non-metallic mineral products 24 0.002 0.034 0.030 0.348
33 Medical, precision and optical instruments, watches and clocks 5 0.010 0.030 0.020 0.181
24 Chemicals and chemical products 18 0.008 0.039 0.015 0.124
27 Basic metals 16 0.028 0.064 0.010 0.081
17 Textiles 19 0.002 0.016 0.009 0.088
25 Rubber and plastic products 7 0.004 0.013 0.009 0.409
29 Machinery and equipment n.e.c. 22 0.002 0.009 0.005 0.078
36 Furniture; manufacturing n.e.c. 12 0.004 0.014 0.004 0.055
21 Pulp, paper and paper products 7 0.007 0.014 -0.001 -0.030
28 Fabricated metal products, except machinery and equipment 16 0.001 0.004 -0.003 -0.051
32 Radio, TV and communication equipment and apparatus 3 0.100 0.073 -0.004 -0.089
35 Other transport equipment 8 0.029 0.035 -0.090 -0.458

Table 11: Coagglomeration within 2-digit industries (2008)

nace2 H G γc λ
23 Coke, re�ned petroleum products and nuclear fuel 0.123 0.216 0.272 1.942
37 Recycling 0.119 0.263 0.236 1.284
33 Medical, precision and optical instruments, watches and clocks 0.036 0.124 0.122 1.186
34 Motor vehicles, trailers and semi-trailers 0.014 0.101 0.110 1.082
18 Wearing apparel; dressing and dyeing of fur 0.001 0.062 0.071 0.876
30 O�ce machinery and computers 0.115 0.236 0.065 0.339
22 Publishing, printing and reproduction of recorded media 0.003 0.053 0.059 1.046
19 Tanning and dressing of leather; man. of luggage, handbags, ... 0.006 0.052 0.054 0.811
32 Radio, TV and communication equipment and apparatus 0.081 0.138 0.050 0.322
20 Wood and of products of wood and cork, except furniture 0.003 0.046 0.048 0.690
15 Food products and beverages 0.001 0.040 0.042 0.330
26 Other non-metallic mineral products 0.002 0.040 0.039 0.404
17 Textiles 0.001 0.029 0.022 0.140
21 Pulp, paper and paper products 0.006 0.021 0.015 0.404
24 Chemicals and chemical products 0.004 0.022 0.015 0.248
27 Basic metals 0.014 0.047 0.009 0.083
31 Electrical machinery and apparatus n.e.c. 0.007 0.018 0.004 0.092
28 Fabricated metal products, except machinery and equipment 0.001 0.007 0.002 0.042
29 Machinery and equipment n.e.c. 0.003 0.005 0.000 0.003
35 Other transport equipment 0.008 0.105 -0.000 -0.001
36 Furniture; manufacturing n.e.c. 0.002 0.016 -0.001 -0.009
25 Rubber and plastic products 0.002 0.004 -0.002 -0.068

3.4 Coagglomeration between industry pairs

Ellison et al. (2010) quantify industry pair coagglomeration (as opposed to larger groups) in a
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way to reveal which particular industry pairs tend to locate together.
For the case of Turkey by exploring eq.(6), the sample contains 26335 industry pair obser-

vations for years 2003 and 2008: all distinct coagglomeration pairs from 230 4-digit industries
after discarding own-industry coagglomerations. 12 shows the distribution of γcij across all in-
dustries. Around 14 per cent of industry pairs have medium level of agglomeration for both
years. In 2003, 21.5 per cent and in 2008 19.2 per cent of the industry-pair coagglomerations
are calculated to be greater than 0.05, indicating higher levels of coagglomeration.

Table 12: Distribution of γcij across all industries

2003 2008
N % N %

γcij < 0 13,354 50.71 13,280 50.43
0 < γcij ≤ 0.02 3,677 13.96 4,075 15.47
0.02 < γcij ≤ 0.05 3,656 13.88 3,920 14.89
γcij > 0.05 5,648 21.45 5,060 19.21
All 26,335 100.00 26,335 100.00

Ellison et al. (2010) calculated the mean EG pairwise coagglomeration as approximately
zero. They relate this largely to the de�nition of the index such that their "benchmark measure
of an area's size is its share of manufacturing employment, so each industry's deviations from
the benchmark will be approximately uncorrelated with the average of the deviations of all
other industries" (Ellison et al., 2010, p. 1199).

They regard the standard deviation of the coagglomeration index as more interesting due
to the fact that it re�ects the extent to which industry pairs are positively and negatively co-
agglomerated. So it is calculated to be 0.013 at the state level. They state that this measure is
comparable with the mean within industry agglomeration level of 0.051 in Ellison and Glaeser
(1997). As shown in Table 13 and 14 for the case of Turkey, mean of within industry agglomer-
ation has been calculated as 0.106 and the standard deviation of the pairwise coagglomeration
index is calculated as 0.087 for the year 2003. These measures are calculated as 0.105 and 0.077
for the year 2008, respectively.

Table 13: Descriptive statistics - All industries 2003

µ σ N median min max skewness kurtosis
γcij < 0 -0.058 0.053 13354 -0.042 -0.320 -0.000 -1.511 5.378
0 < γcij ≤ 0.02 0.009 0.006 3677 0.009 0.000 0.020 0.134 1.845
0.02 < γcij ≤ 0.05 0.034 0.009 3656 0.033 0.020 0.050 0.183 1.847
γ>ij0.05 0.115 0.079 5648 0.090 0.050 1.003 3.227 20.267
All 0.001 0.087 26335 -0.001 -0.320 1.003 1.002 9.822

Table 14: Descriptive statistics - All industries 2008

µ σ N median min max skewness kurtosis
γcij < 0 -0.052 .0472 13,280 -0.038 -0.296 -0.000 -1.427 5.094
0 < γcij ≤ 0.02 0.009 0.006 4,075 0.009 0.000 0.020 0.107 1.809
0.02 < γcij ≤ 0.05 0.034 0.009 3,920 0.033 0.02 0.050 0.140 1.838
γ>ij0.05 0.109 0.070 5,060 0.086 0.050 0.906 2.988 18.299
All 0.001 0.077 26,335 -0.0005 -0.296 0.906 0.912 8.920

Figure 2 and 3 shows the distribution of γc for all industries for years 2003 and 2008
respectively.
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Figure 2: Histogram of γc for all industries 2003

Figure 3: Histogram of γc for all industries 2008

Industry pairs with highest pairwise coagglomerations are shown in Table 15 and 16. In 2003,
broadly speaking, chemicals, other non-metalic mineral products and basic metal industries are
paired with paper products, food and beverage, radio and TV equipment, other non-metalic
mineral products. For the year 2008 textile , other non-metalic mineral products and chemical
industries show coagglomeration with textile, basic metals and furniture industries.

Table 15: Highest Pairwise Coagglomerations 2003

Rank Industry 1 Industry 2 γc12
1 Precious metals production(2741) (2111)Publishing of books 1.003
2 Basic pharmaceutical products(2441) (2111)Publishing of books 0.918
3 Recycling of metal waste and scrap(3710) (1572)Prepared pet foods 0.904
4 Coke oven products(2310) (1572)Prepared pet foods 0.873
5 Coke oven products(2310) (3710)Recycling of metal waste & scrap 0.864
6 Precious metals production(2741) (2441)Basic pharmaceutical products 0.842
7 Ceramic insulators & insulating �ttings(2623) (2666)Other articles of concrete, plaster & cement 0.726
8 Ceramic insulators & insulating �ttings(2623) (3220)Instruments & appliances for measuring, checking,... 0.683
9 Other articles of concrete, plaster & cement(2666) (3220)Instruments & appliances for measuring, checking,... 0.626
10 Ceramic insulators & insulating �ttings(2623) (2653) Plaster 0.616
11 Explosives(2461) (2623) Ceramic insulators & insulating �ttings 0.612
12 Plaster(2653) (2666)Other articles of concrete, plaster & cement 0.606
13 Explosives(2461) (2666)Other articles of concrete, plaster & cement & cement 0.602
14 Plastics in primary forms(2416) (3710)Recycling of metal waste & scrap 0.573
15 Ceramic insulators & insulating �ttings(2623) (3530)Aircraft and spacecraft 0.572
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Table 16: Highest Pairwise Coagglomerations 2008

Rank Industry 1 Industry 2 γc12
1 Portable hand held power tools(2941) (1586)Processing of tea & co�ee 0.906
2 Throwing & preparation of silk...(1715) (1717)Prep. & spinning of other textile �bres 0.594
3 Throwing & preparation of silk...(1715) (1753)Non-wovens & articles made from it,... 0.529
4 Prep. & spinning of other textile �bres(1717) (1751)Carpets and rugs 0.695
5 Prep. & spinning of other textile �bres(1717) (1753)Non-wovens & articles made from it,... 0.884
6 Silk-type weaving(1724) (1725)Other textile weaving 0.510
7 Carpets and rugs(1751) (1753)Non-wovens & articles made from it,... 0.626
8 Prepared unrecorded media(2465) (3621)Striking of coins 0.552
9 Prepared unrecorded media(2465) (3661)Imitation jewellery 0.521
10 Glass �bres(2614) (2732)Cold rolling of narrow strip 0.616
11 Glass �bres(2614) (2754)Casting of other non-ferrous metals 0.591
12 Ceramic household & ornamental art.(2621) (2741)Precious metals production 0.678
13 Cold rolling of narrow strip(2732) (2754)Casting of other non-ferrous metals 0.675
14 TV & radio receivers, sound or video...(3230) (2741)Precious metals production 0.491
15 Imitation jewellery(3661) (3621)Striking of coins 0.532

3.5 International comparison

Ellison and Glaeser (1997, p. 890) point out that "the index is designed to facilitate comparisons
across industries, across countries, or over time". However, one should be cautious when dealing
with comparisons. Regarding comparisons across industries, sectors entailing few observations
should be considered carefully, as the index tends to be upward biased. Hence performing cross-
country comparisons is even more critical. Apart from this, comparing same sectors in di�erent
countries raises several issues. Making comparisons across di�erent industrial classi�cations
may make the analysis inaccurate. Even this issue may easily be dealt by using or transforming
to same classi�cation scheme, the issue related to the spatial units is not an easy one to solve.
When exploring concentration indices, one is limited to use existing spatial units within the
country for which it's not easy to �nd comparable counterparts across countries. This is of
great importance since the size of the index is very sensitive to locational �neness of the data,
the index tends to be higher at more coarsened spatial units. A possible explanation lies behind
the assumptions of the location model that treats natural advantages and sipillovers as being
uncorrelated across space. But if spillovers reach beyond borders or natural advantages are
correlated across spatial units, measuring index at that spatial unit becomes incompatible with
the true location model and thus nonsense (Alecke et al., 2006). Brie�y, in such a case, the
index fails to capture the entire range of spillovers and natural advantages as they are operating
at a higher spatial unit, hence it is calculated lower. This arises due to the a-spatial nature of
the index.

Table 17: Comparison with other countries

Author(s) Country Mean EG
Ellison and Glaeser (1997) USA 0.051
Rosenthal and Strange (2001) USA 0.048
Devereux et al. (2004) UK 0.033
Bertinelli and Decrop (2005) Belgium 0.040*
Barrios et al. (2005) Ireland-Portugal 0.042*-0.095*
Alecke et al. (2006) Germany 0.036
Lafourcade and Mion (2007) Italy 0.033
Barrios et al. (2009) Belgium-Ireland-Portugal 0.027*-0.038*-0.133*
Lu and Tao (2009) China 0.014
Leahy et al. (2010) Austria 0.044
This study Turkey 0.112
∗weighted means

Bearing in mind all these potential shortcomings in making cross-country comparisons, still
a cross country comparison may be performed cautiously on broader terms. To have an idea
about the extent of agglomeration in di�erent countries Table 17 shows mean levels of EG
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indices calculated by some notable studies as all of these studies well go beyond this in terms
of research topic. A striking point is that the extent of overall agglomeration is similar for
developed countries ranging between 0.03 and 0.05 which falls within the ranges of medium
level agglomeration according to Ellison and Glaeser's (1997) classi�cation. Two countries,
namely Portugal and China, lie outside this range with values 0.133 (and 0.095 in Barrios
et al. (2005)) and 0.014 respectively. Portugal having higher mean values of EG relative to
other countries is associated with quite low levels of industrial concentration, as both Barrios
et al. (2005) and Barrios et al. (2009) agree on this fact. On the other hand China's industrial
agglomeration is observed to be lower when compared with those in developed countries. Lu
and Tao (2009) relate this to some institutional factors such as local protectionism which may
preclude the process of industrial agglomeration in China.

In this picture, Turkey arises as having high levels of agglomeration compared to developed
countries with an average EG index of 0.112. This fact may hinge on to the di�erences in
terms of transportation costs, labour market conditions, and more broadly any other factors
in�uencing the location of plants across countries considered. Notwithstanding that may well
be a possible case for Turkey as a developing country, it should completely be discussed in a
deeper research framework.

Again broadly speaking, there is a stylized fact arising from the research on agglomeration
that traditional and low-tech industries tend to show higher degrees of agglomeration relative
to others. A notable inference that can be retrieved from the studies mentioned above is
the presence of textile (or textile-related industries) ranking high in many of the countries, for
instance in US (Ellison and Glaeser (1997), Rosenthal and Strange (2001)), UK (Devereux et al.
(2004)), Belgium (Bertinelli and Decrop (2005)), Spain (Alonso-Villar et al. (2004)) and Italy
(Lafourcade and Mion (2007)) for the sample of small plants. In this sector high proportion of
the labour is unskilled and Ellison and Glaeser (1999) �nd that access to unskilled labour to be
the most important factor in explaining geographic concentration for the textiles and apparel
industries in US. Along with textile, extraction and mining industries are found to be among the
most agglomerated ones. Alecke et al. (2006) state that extractive industries dominate the top
group within German manufacturing industries. In Alonso-Villar et al. (2004) also, extractive
industries are found to be highly agglomerated for the Spanish case. Here, natural advantages
arise as a plausible candidate for explaining agglomeration in these type of industries. Along
with these sectors, in general there is a clear evidence on the high agglomeration of low-tech
industries. These stylized facts are also valid for Turkey, 80 per cent of the 15 most agglomerated
industries fall within the low and medium-low technology sectors. Consistent with the previous
�ndings textile and traditional sectors dominate the group.

Taking into account the literature highlighting knowledge externalities, high-tech industries
may be anticipated to appear among the most agglomerated ones. However, as a common as-
pect across country studies, high-tech industries do nor rank high. Agglomeration to a certain
degree in high-tech industries is supported in a few studies including Ellison and Glaeser (1997),
Alonso-Villar et al. (2004), Alecke et al. (2006) and Bertinelli and Decrop (2005). There might
be some reasons for these sectors to be less agglomerated. One reason is that "they are newer
and agglomeration is a dynamic process and geographic concentration in these sectors might
still be at an early stage" (Devereux et al., 2004, p. 545). Another reason might be that even
technological spillovers are important, geographic contiguity may be less important in today's
world in capturing knowledge externalities due to the developments in communication technolo-
gies (Devereux et al., 2004). Regarding Turkey, high-tech industries also exhibit lower levels
of agglomeration such that almost half of the industries listed within the least agglomerated
industries are high and medium-high tech industries.

4 Conclusion

This paper examines the geographic distribution of Turkish manufacturing industries using an
establishment level micro data which is the �rstly explored in this line of research for the case
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of Turkey. The analysis is mainly based on the index developed by Ellison and Glaeser (1997),
which has been designed to allow for comparisons across industries and countries. The intention
has been to provide a rigorous descriptive analysis of the distribution of manufacturing activity
in Turkey.

Main �ndings of the paper indicate that Turkish manufacturing industries reveal a high
degree of agglomeration. Based on the agglomeration studies on developed countries, Turkey
on average has a higher degree of agglomeration than the developed countries. More than
half of the industries are highly agglomerated which show an index value greater than 0.05.
Low and medium-low technology sectors show a higher degree of agglomeration than high
technology sectors in Turkey. This is consistent with the rest of the literature con�rming that
low technology sectors tend to agglomerate more than the others.

Coagglomeration within industry groups and between industry pairs has also been examined
following the methodology proposed by Ellison and Glaeser (1997) and Ellison et al. (2010),
respectively. Regarding coagglomeration within two-digit industries, nine out of twenty-one
industry groups are coagglomerated due to the any spillovers/natural advantages which are
group speci�c. The group with the highest value 1.606 is "Man. of food products and beverages"
(15). For the rest of the industry groups, the spillovers/natural advantages are found to be
industry-speci�c. Industry-pair coagglomeration results show that almost half of the industry-
pairs are agglomerated.

A limitation of the study has been related to the geographic units con�ning it. Due to the
availability of the data only at NUTS-2 level, the study fails to analyse the geographic scope of
agglomeration at di�erent spatial units as has been analysed in many of the previous studies.
In the same vein, it becomes infeasible to calculate continuous indices without being con�ned
to spatial borders limited by discrete measures.

An interesting and essential next step would be to analyse determinants of agglomeration,
as EG index is inadequate in distinguishing the sources of agglomeration either resulting from
natural resources or spillovers. Moreover, agglomeration can arise through other factors such as
input sharing, knowledge spillovers, labor market externalities, transportation costs, demand
and supply linkages, etc. Further empirical analysis should try to focus on the drivers of
agglomeration and explain these factors particularly for Turkish manufacturing industry.
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Appendix

Summary statistics for LOW tech

Variable Mean Std. Dev. Min. Max. N
EG2003 0.114 0.194 -0.247 1.029 97
EG2004 0.141 0.215 -0.146 1.14 97
EG2005 0.11 0.331 -1.601 1.442 97
EG2006 0.148 0.197 -0.048 1.32 96
EG2007 0.157 0.211 -0.115 1.326 98
EG2008 0.13 0.193 -0.336 1.001 97

Summary statistics for MEDIUM-LOW tech

Variable Mean Std. Dev. Min. Max. N
EG2003 0.118 0.183 -0.217 0.795 67
EG2004 0.086 0.117 -0.174 0.529 66
EG2005 0.085 0.149 -0.211 0.768 66
EG2006 0.075 0.106 -0.14 0.559 66
EG2007 0.113 0.247 -0.107 1.758 66
EG2008 0.094 0.158 -0.163 0.864 67

Summary statistics for MEDIUM-HIGH tech

Variable Mean Std. Dev. Min. Max. N
EG2003 0.081 0.127 -0.111 0.603 53
EG2004 0.08 0.12 -0.14 0.594 53
EG2005 0.081 0.194 -0.819 0.881 53
EG2006 0.059 0.098 -0.104 0.441 52
EG2007 0.067 0.087 -0.078 0.404 52
EG2008 0.084 0.144 -0.125 0.864 53

Summary statistics for HIGH tech

Variable Mean Std. Dev. Min. Max. N
EG2003 0.08 0.255 -0.55 0.414 11
EG2004 0.148 0.396 -0.567 1.161 12
EG2005 0.051 0.143 -0.318 0.284 13
EG2006 0.077 0.175 -0.171 0.444 13
EG2007 0.07 0.159 -0.18 0.443 12
EG2008 0.055 0.119 -0.154 0.23 12
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Abstract 

The technique of hydraulic fracturing has made it possible to produce vast new 
quantities of oil and natural gas, yet the process has associated risks, and has been a 
controversial issue in popular media. In this study we estimate the effect hydraulically 
fractured natural gas wells have on residential real estate prices. We exploit variation 
in distance to nearest gas well in home sales prices to estimate this effect. Our study is 
the first to focus on a relatively densely populated area, a section of the Dallas-Ft. 
Worth-Arlington urban area.  Our data is from Tarrant County, Texas over the period 
2005-2011. We find robust evidence that increased proximity to a fractured well leads 
to reduced home sale prices. Existence of wells within 3,500 feet of a property reduce 
property values by nearly 4%. 
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Introduction 
The International Energy Agency projects that by 2020 the United States will 
overtake Saudi Arabia as the world’s largest oil producer, largely because of 
increasing exploitation of unconventional deposits of hydrocarbons, made possible 
by hydraulic fracturing, known colloquially as “hydrofracking”, or “fracking.” By 
2007 unconventional production already accounted for 46% of US natural gas 
production (Navigant Consulting, 2007).  Aside from creating thousands of jobs 
(Weber 2011, Marchand 2012), and enhancing US energy security, hydraulic 
fracturing can make the US economy less carbon intensive because it is used more 
heavily in natural gas production (EIA 2008). Yet hydraulic fracturing has attendant 
impacts and risks, which have been frequently highlighted in popular media, and 
represent important concerns since as of 2013, 15.3 million Americans live within 1 
mile of a hydraulically, fractured well.1 Hydraulic fracturing causes earthquakes.2  
Leaking well casing can contaminate air and groundwater (Jackson et al. 2013). 
Above ground infrastructure may provide dis-amenities to homeowners; it can even 
explode.3 One way to measure a portion of the potential costs and benefits of 
hydraulic fracturing—those costs and benefits borne by residential property 
owners—is through hedonic regression. Our paper uses sales data in Tarrant 
County, TX to add to a growing literature (Gopalakrishnan and Klaiber 2012, and 
Muehlenbach et al. 2012) that uses variation in homes sales price and spatial 
variation in well location to quantify the costs (benefits) of hydraulic fracturing 
from the perspective of homeowners.  

Our study area is economically important, and allows us to answer questions 
remaining from previous research. Tarrant County overlies the prodigious Barnett 
Shale, which alone accounts for 6% of natural gas production in the United States 
(EIA 2009).  The formation spans multiple counties; however, in Tarrant County 
alone, the appraised mineral value of natural gas deposits exceed $2.54 billion.4  
Moreover, Tarrant County, which is centered on Ft. Worth, is largely urbanized, 
much of it being spanned by municipalities. Here the costs and benefits of hydraulic 
fracturing may be of larger policy relevance because of the denser population 
exposed to these costs and benefits. Previous studies focus on comparatively rural 
Washington County, Pennsylvania (Gopalakrishnan and Klaiber 2012, and 
Muehlenbach et al.  2012). These studies show hydraulic fracturing to be associated 
with reduced home values, but only when interacted with groundwater usage. In 
our urbanized study area, the entire population falls within the purview of the 
Tarrant Regional Water District, and so groundwater usage is of less concern.5   

                                                        
1 Gold, Russell, and McGinty, Tom. “Energy Boom Puts Wells in America’s Backyard,” Walls Street 
Journal, Oct 25, 2013, 
http://www.wsj.com/articles/SB10001424052702303672404579149432365326304 .  
2 Earthquakes caused by injection were demonstrated by the US Army disposing of waste fluid in 
Rocky Mountain Arsenal near Denver; subsequently the Rangley Oil Field Experiments demonstrated 
scientifically that earthquakes occur when injection pressure exceeds 3,700 psi. (Walker, 1982, pg 
116-117).  For specifics related to fracking, see (Frohlich, 2012).  
3 Amarillo, TX 
4 Tarrant Appraisal District, MNRL file downloaded Aug 1, 2014. 
5 We include, however, a robustness check to further control for possible drinking water source.  
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We employ hedonic regression to isolate the effect of hydraulic fracturing on 
residential housing values.   In this framework, houses can be thought of as a bundle 
of attributes. Given thick markets, each housing attribute is associated with an 
implicit price. By regressing sales price on an observed vector of housing attributes, 
these implicit prices can be recovered.  Transformation of the coefficients (and in 
some cases the coefficients themselves) yields the marginal willingness to pay for 
each attribute.  The question is whether proximity to a hydraulically fractured well 
is an important attribute for the buyers and sellers of residential real estate. Are 
homebuyers willing to pay a premium or must they be compensated with a lower 
home price in order to live near these wells? A well may positively affect sales price 
if the property has attached mineral rights that receive royalty payments from the 
well. Moreover, the economic boom ignited by hydraulic fracturing may stimulate 
housing demand in general. This impact may lead to increased housing prices for 
the region, but is unlikely to only impact housing prices within small distances from 
wells. On the other hand, a home sited in close proximity to a gas well may sell for 
reduced value if there is some disamenity associated with gas production, perhaps 
because of degradation of groundwater or air, increased noise and traffic during 
drilling, or through the potential for spills and other environmental hazards 
(Lipscomb et al.  2011).    

Our data set comprises 127,556 observed home sales from the multiple 
listing service in Tarrant County, TX. We match these data to property records 
provided by the county. Natural gas well information is provided by DrillingInfo, 
including spatial location of wells, and completion date. Previous studies of 
hydraulic fracturing have found that the effect of home values differs during the 
lifecycle of the well (Gopalakrishnan and Klaiber 2012) We therefore examine the 
impact of drilling on sales that occur within six months of well completion, and also 
sales made after well completion. Unlike previous studies, we find hydraulically 
fractured wells negatively affect home values, and that this effect persists long after 
well construction has been completed. We find that sales within 3,500 feet of a well 
have prices reduced significantly by 4%, or around $6,650, evaluated at the mean.  

The paper proceeds as follows.  Section 2 provides a background on 
hydraulic fracturing, and places this paper within the context of prior research.  
Section 3 discusses the implementation and specification of the hedonic regression. 
Section 4 documents the data. Section 5 presents and analyzes the results. Section 6 
concludes.  
Background 
Two advances in drilling technology have allowed for economically viable 
exploitation of natural gas deposits in the Barnett Shale. These advances are 
hydraulic fracturing and horizontal drilling.  The process of hydraulic fracturing 
involves pumping water mixed with certain chemicals at high pressure into the 
reservoir rock to fracture the rock. Gas can then flow along the fractures at 
economic rates to the well-face and then to the surface.  Horizontal drilling allows 
more of the well-face to be exposed to the production zone, and thus produced. For 
example, if the target formation is 20 feet thick and oriented horizontally, a vertical 
well would only be exposed to those 20 feet; on the other hand, a horizontal well 
could run a much longer length of the formation, draining a much larger area.  This 
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means fewer horizontal wells are required to drain a field.  Horizontal drilling 
combined with fracturing has led to the shale gas boom.  

Hydraulic fracturing was first experimented with in Texas in the 1950s (EIA 
2009). The basic principles however were tried (perhaps inadvertently) far earlier 
in 1901 Pennsylvania, when producers first dynamited tapped out wells to fracture 
rocks and increase the rate of production (Yergin 2001).  Hydraulic fracturing was 
implanted in the Barnett Shale in 1986, the first horizontal well in 1992 (EIA 2009).   

Oil and natural gas exist jointly in the pore space of rocks thousands of feet 
below the surface.  The weight of the overlying rock pressurizes the hydrocarbons 
to thousands of pounds per square inch. A conventional vertical well creates an area 
of low pressure in the rock. The oil/ gas then flows through the interconnected pore 
space to the area of lower pressure at the well-face, and on to the surface.  What 
makes the Barnett Shale special is its ultra low permeability (the pores in the rock 
are not well connected). Conventional reservoirs have permeabilities in excess of 
100 millidarcies6, but the Barnett shale permeability ranges from .01-.00001 
millidarcies, several orders of magnitude lower (EIA 2009).  With conventional 
drilling technology drilling in the formation would not be profitable, because the gas 
could not flow rapidly enough to the surface to be economical.   Hydraulic fracturing 
and horizontal drilling overcomes these difficulties in two ways: the hydraulic 
fracturing opens new pathways in the rock along which the natural gas can flow; 
simultaneously, horizontal drilling exposes more production piping to the resource 
bearing strata, so the natural gas has less distance to travel through rock in order to 
reach the production area7. Moreover, from an economic perspective fracturing is 
extremely cost effective: multiple wells can be drilled from a single production area, 
making the surface footprint smaller; these wells can be extended in any direction; 
the horizontal drilling means fewer wells are needed for recovery; because the wells 
are concentrated, less pipeline and fewer access roads are needed. 

Horizontal drilling allows for multiple wells to be drilled from a single 
production area (called a “pad”), averaging around ½ acre.   The construction 
process proceeds as follows.  Before the well is drilled, the operator must receive a 
drilling permit from the Texas Railroad Commission, and negotiate lease payments 
to mineral owners.  Once the rights having been obtained, drilling and fracturing 
commence, which is the most conspicuous time in the lifecycle of the well. A drilling 
derrick in excess of 150 ft tall is brought in to bore the well.  From the vertical well, 
3-4 horizontal wells are drilled in any direction into the pay area far below (Devon 
Energy). The horizontal wells come in three varieties depending on the horizontal 
distance it takes the well to go from vertical to horizontal.  Long radius wells require 
more than a thousand feet to reach 0 level, and, from there, can then be extended 
several thousand feet farther. Short and medium radius horizontal wells have 
sharper turns, and because of this, are more difficult to extend and do not reach as 
far. During the drilling process casing is cemented in along the way to isolate the 

                                                        
6 http://www.geomore.com/porosity-and-permeability-2/  
7 The increased length of pipe exposed to the pay zone reduces the pressure drop around the well 
bore, lowers fluid viscosities, and reduces sand production, among other things. 
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production area and provide structure to the well to prevent collapse.  When surface 
valving is added, the well is said to be completed. 

These horizontal wells must then be fractured.  Trucks are brought in to 
pump fracturing liquids into the well. The number of trips is substantial: 
Gopalakrishnan and Klaiber (2012) report over 800 one-way heavy truck trips, and 
well over 1,500 one-way light truck trips are necessary per well.  The process of 
fracturing is loud, registering 50 decibels at 1000 feet. The process is also water 
intensive, requiring 2-3 million gallons per well.  15-80% of these fracturing fluids 
return to the surface where they are stored in an above ground pool awaiting 
permanent disposal.8 Fracturing fluid is mostly water but has numerous chemical 
additives. The specific chemicals are often proprietary trade secrets, but the EIA 
reports that additives typically include acids to dissolve minerals clogging pore 
spaces, biocides to prevent bacterial growth, corrosion inhibitors to protect 
equipment,  sand to keep fractures propped open, friction reducers to aid flow, gels 
to suspend the sand in water, and surfactants to increase fluid viscosity (EIA 2009, 
pg 63, exhibit 36).  

Once fractured, the wells become comparatively unobtrusive, with only 5-6 
feet of surface valving left behind per well if the wells are connected directly to 
pipeline. Without pipelines, surface storage is necessary and trucks must 
periodically come to empty these storage units  

The EIA estimates that the Barnett shale has 327 TCF (trillion cubic feet) of 
gas originally in place, of which 44 TCF is technically recoverable.   In 2008 the 
Barnett Shale accounted for 6% of US Production. The appraised value of mineral 
deposits is estimated at 2.54 billion in 2014 (TAD).  What is unique is the Barnett 
shale’s urban location.  It underlies both Dallas and Ft. Worth, and spans several 
urban counties. Tarrant county, our study area, is home to 1.9 million people as of 
2013 (estimate, US Census).   

The urban setting brings unique challenges and concerns.  In certain ways 
hydraulic fracturing and horizontal drilling are uniquely suited to urban drilling. 
These techniques reduce the surface footprint as mentioned earlier: fewer wells are 
required to drain a field, wells can be concentrated on a pad requiring fewer roads 
and pipelines.  Drilling innovations have also brought legal innovations. Split 
estates, where one agent owns the surface rights, and a different agent owns the 
mineral rights, are commonplace in Texas.  It is taken for granted that for the 
mineral rights to have any value, the mineral rights owner must be granted the 
surface access necessary to withdraw the minerals.  Furthermore, this “access” 
allows for the building of roads and the installation of wells without necessarily 
requiring remunerating the surface owner for damages.  However, horizontal 
drilling allows access to minerals below a property without the need for surface 
access to the property. When estates are split, it is now possible to exclude the 

                                                        
8 There are three options for disposal: the water may be reinjected into the well, treated and 
discharge into surface water, or applied to land surface. All options for disposal require permits.    
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mineral rights owner from surface access.9  This can attenuate the negative 
perceptions of oil and gas production to property owners. Furthermore, when the 
surface owner also owns the mineral rights, horizontal drilling can make these 
rights comparatively more valuable, since surface damages do not need to be 
incurred to extract the minerals.   

Natural gas production and hydraulic fracturing have many potential costs, 
whether through environmental quality, health and safety, land footprint, or the 
potential for spills. The attendant benefits to hydraulic fracturing are the rents 
generated, some of which are paid to lease owners as royalties, job creation, and 
stimulating housing demand. We examine each of these in turn.  

Environmental degradation is one of the overarching concerns in regards to 
hydraulic fracturing. First, the technique requires a large amount of water, yet 
Tarrant County has a semi-arid climate and is now (summer 2014) in a stage-one 
drought.   Leaking well casing can result in unintended methane emissions above 
ground, and can pollute aquifers with gas and fracturing chemicals below ground. 
Such pollution has alarming health and safety consequences.  Rahm (2011) cites 
study of exposure of households in Dish, Texas,10  65% of whom had toluene in their 
system, 53% xylene.  Additionally, the EPA issued an endangerment order requiring 
immediate action by the city of Ft. Worth to protect residents from methane 
exposure, after reports of inflammable taps and bubbling drinking water.11 

Oil industry equipment comes with other safety concerns and dis-amenities 
which may affect sales price.  There are possible disamenities associated with living 
next to oil industry equipment (Lipscomb et al 2011).   For example, pipelines 
occasionally explode12; however, Boxall et al. (2005) find no evidence that pipelines 
negatively affect sales price. Gopalakrishnan and Klaiber (2012) document 
increased truck traffic and noise during construction and fracturing which may 
provide nuisance for homeowners.  Land footprints during construction may be 
large and unsightly. Moreover, for buyers of split estates with no surface exclusion, 
there is risk they may have to yield surface use without reparation at some future 
date. The threat of accidents and spills may also depress sales prices.  

                                                        
9 The deed language implies that the mineral rights are severed but the mineral rights owner has no 
access (no right of ingress or egress over, upon, or across) to the surface to extract (explore, drill, 
mine, produce, or store) the minerals.  
10 Located in Denton County, Tarrant’s neighbor to the north.  
11Federal regulation is muddled with regard to the oil and gas industry, and exemptions have been 
granted to the industry under many statutes.  Discharge of oil and gas related production water falls 
under the purview of the Clean Water Act, with permits granted under the National Pollutant 
Discharge Elimination System; however, the Energy Policy Act of 2005 excludes the oil and gas 
industry from having to apply for a permit for water discharged in the preparation of a well.  The US 
9th Circuit has ruled that this preparation water still needs permits for sediments in the water that 
contribute to violations of the Clean Water Act.  Wells are also subject to national regulation from the 
Safe Drinking Water Act, which monitors and can close wells that are contaminating public water. 
CERCLA is not relevant because oil and gas are not considered hazardous substances and are not 
required to report releases under the Toxic Release Inventory. The oil and gas industry is also 
exempted from the Resource Recovery and Conservation Act (1976) (EIA 2009). 
12 A 2009 pipeline explosion in Amarillo, TX registered a 4.0 magnitude earthquake (Rahm 2011). 
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There are different methods for estimating the costs and benefits of 
hydraulic fracturing. In this paper, we pursue hedonic regression to demonstrate 
whether these costs and benefits are capitalized in real estate value; however, it is 
important to understand that this method does not account for the full costs or full 
benefits of fracturing.  Several previous studies have implemented this method; this 
is the first study to focus on a largely urbanized area.  

The first study to examine the effect of oil and gas infrastructure on real 
estate prices was Boxall et al. (2005), which examines the impact of gas wells on 
property values in rural areas of Alberta. A particular feature of the paper is that 
many of the gas wells are “sour,” producing hydrogen sulfide gas as a byproduct.  
The added hazard requires emergency planning zones to protect residents against 
exposure.  The authors find that a 1% increase in the number of wells within 4 km of 
a home reduces property values by .04%.13 When, however, wells are separated into 
“sweet” wells (wells that do not produce hydrogen sulfide) and sour wells, the sweet 
wells have no statistically significant effect; nor do pipelines. 

Gopalakrishnan and Klaiber (2012) use sales data from Washington County, 
PA over 2008-2010 to examine the effect of hydraulic fracturing on real estate 
values.  They focus on interactions with groundwater usage, finding that permitting 
of a well within one mile and within six months prior to a sale reduces sales price 
significantly by $1,256. This effect is localized both temporally and spatially.  The 
authors find no significant effects of permitting a well more than a mile away, or 
twelve months prior to the sale. Without the interaction term, the effect on sales 
price is actually positive, which may be due to royalty payments. 

Muehlenbachs et al (2012) use data from the same Washington County from 
2004-2009 in a similar hedonic study.  The authors employ a difference-in-
difference-in-difference approach, comparing sales prices for homes inside and 
outside a 2000m buffer of well pads, the second difference being homes that rely on 
groundwater versus public water. The authors find that homes within the 2000m 
buffer that rely on groundwater suffer a reduction in value of 23.6% ($30,027 for 
the mean sales price); however, homes with municipal water receive a 10% increase 
in price, likely due to lease payments from the wells.  

Our study makes three important contributions to the literature.  Foremost, 
the study is the first to examine how hydraulic fracturing affects property values in 
urban areas. The higher population densities of urban areas heighten policy 
relevance. Second, differences in land use are predicted to have different effects in 
urban and rural areas (Lipscomb et al. (2012).  Finally, previous studies have 
concentrated on the effect of hydraulic fracturing for groundwater users. Most of 
Tarrant County is spanned by municipal areas, and receives municipal water. Our 
study focuses on the broader impacts of hydraulic fracturing.  
Methodology  
We employ hedonic regression to estimate the impact of having a well close to the 
property on the sales price.  The methodology was developed by Rosen (1974).  In 

                                                        
13 Mineral rights in Canada are government property, and can be leased, but not owned. 
http://www.nrcan.gc.ca/mining-materials/policy/legislation-regulations/8726 Still, there may be 
lease payments to surface owners for compensation of damages. 
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thick housing markets, a residential property can be decomposed into a bundle of 
attributes for which consumers have some willingness to pay.  By regressing home 
price on the attributes, the average marginal willingness to pay can be recovered—
they are the estimated coefficients.  Our question is whether, conditional on other 
housing attributes, people demand compensation (or are willing to pay) in order to 
live within a certain distance of a well.  The equation we estimate is  

.                [1] 

Pijt is the price for property i in zip code j, at time t. Xi are a vector of observed 
property characteristics, such as number of bedrooms, and distance to the nearest 
lake, t are a vector of time dummies, j are area fixed effects, . An alternative 
specification is the Box-Cox model given by  

.             [2] 

 is a fit parameter between -1 and 1 to be estimated, other variables are the same 
as before. The model has been shown to yield a better fit when there are spatial and 
temporal fixed effects (Kuminoff et al.  2010). 
Data 
Our sales data in current dollars comes from the Multiple Listing Service over the 
period 2005-2013, containing over 186,590 transactions, 64% of which are single 
transactions.  The MLS data is merged by address with appraisal data from the 
Tarrant Appraisal District14 in order to gain information on property attributes, 
including number of bedrooms, number of bathrooms, year built, number of 
structure, acreage, area, central heating and air, and garage characteristics.  The file 
is only available for 2014, so the merge makes the assumption that properties have 
not changed significantly over the period of study. To control for potential property 
improvements, we create an improvement dummy variable, for properties that have 
registered improvements with TAD.15 We eliminate all non-residential properties, 
properties with missing information, and non-armslength transactions, those with 
sales prices below $10,000.  This leaves 127, 556 observations. 

Well information for Tarrant County comes from DrillingInfo, and includes 
well activity and completion date.  99% of the wells are classified as natural gas 
production wells, 97%  are drilled in the Newark East field, 95% are drilled into the 
Barnett Shale formation.  Finally 85% of wells are registered as horizontal wells. 
We’ve included both active (95%) and inactive wells, and both horizontal and 
vertical wells.  Our reasoning is that inactive wells and vertical wells may still 
provide a dis-amenity to homeowners, and if so, is an effect we want to measure. If 
buyers and sellers do not care about inactive wells or vertical wells, then it should 
attenuate our estimate towards 0. 

Mineral rights information comes from two sources.  TAD appraises mineral 
leases, but these appraisals are assigned to individuals, not to properties so a match 

                                                        
14 This data is available for download at the TAD website. AAAA file, downloaded this date. 
15 This information is available in the Improvements file, IMPR, available for download at the same 
website as above.  
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with MLS data cannot be made.16 Nevertheless, from this information, we can tell 
that mineral rights are an important consideration. The MNRL file downloaded Aug 
1, 2014 and reported current as of 7/27/2014 contains 758,859 records with 
recorded city, of these 265,074 are located in some permutation of Ft. Worth, Texas 
(35%), while 611,576 records contain addresses that fall within Tarrant County 
(79%). Nevertheless in terms of value, most of the mineral wealth is owned by 
addresses outside of Tarrant County.  We calculate aggregate mineral value within 
the county as $2.754 billion, of this only $618 million (22.5%) is owned by people 
with billing addresses in Tarrant County.  

Data are plotted in ArcGIS to create spatial variables.  ESRI map files are used 
to overlay municipal areas, counties, zipcodes, school districts, roads, lakes, and 
railways. We then create buffers around sales of 3,500,  5000, and 6,500 feet and 
count the number of wells. From these counts, dummy variables w3500, w5000, and 
w6500, which are equal to one when the well count in the area is greater than 0.  

Summary statistics are presented in Table 1.  For our full sample the average 
sale has 3.35 bedrooms, and 2.13 bathrooms; 70% of households have a two-car 
garage, 97% have central heating and air, and 15.7% have a swimming pool. Notice 
that sales price is higher on average for those sales within 1000 feet of a well than 
the full sample average.  Part of the reason is that sales within 1000 feet of a well are 
observably different from sales within 5000 feet.   These properties close to wells 
are larger, farther from the central business district, and have more land area than 
the average household.  In order to control for the observable differences in 
structures we now turn to our hedonic regressions.  
Results 
Estimation result for equation 1 can be found in table 2. Our specifications include 
dummy variables for whether there is a well within a ring of 3,500 feet of the sale, a 
dummy for the existence of wells within 3,500-5000 feet of the sale, and a dummy 
for whether there are wells within 6,500 feet of the property. We also count the 
number of wells in each ring up to 3 wells.  

The first column of table one reports coefficient estimates for a standard 
hedonic regression. Standard errors are clustered at the zip code level, and quarter-
year fixed effects and zip code fixed effects are also included.  Signs and significance 
are as expected with the exception of bedrooms. Another bedroom reduces sale 
price by -3.7 %. It should be remembered that this specification controls for the size 
of the house and property, thus cramming another bedroom into the same sized 
house may well reduce the value.  Control coefficients remain stable across 
specifications. 

                                                        
16 Here we give some additional background to explain the difficulty of matching mineral records 
with surface records. While TAD assess property taxes on minerals, TAD has no leases maps.  Rather, 
oil companies report royalties from particular wells to TAD. These wells are valued for the county by 
Pritchard and Abbott (sp?) LLC, a consultancy. In particular, once a well is drilled and produced, the 
assessor receives a division order from the well operator.  This order lists the ownership interests in 
the well, and describes the specific percentages owned.  This information along with production 
information is then used by the appraiser to calculate a mineral valuation. An alternative approach is 
to use warranty deeds or leases, scanned from the county clerk, to match to the instrument numbers 
provided by the Tax Assessor.  
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Our coefficients of interests are for wells within 3,500 feet, 5000 feet and 
6,500 feet of houses.  Wells farther away should have less effect on home price, and 
table 2 shows that this is indeed the case.  In the preferred specification, which 
includes space-time interaction fixed effects, a well within 3,500 feet reduces home 
value by 3.9% (approximately 6,575 dollars at the mean).  The inclusion of the 
space-time interaction fixed effects in column 3 reduces the coefficient from column 
2. This indicates that there is some unobserved difference over time within zip code 
that may be influencing the results in column 2.  

Table 3 presents a Box-Cox transformed hedonic regression (equation 2) on 
the same specifications as in table 2.  The optimal transformation parameter, ,  is 
estimated prior to the hedonic regression and also presented in the table.  The 
interpretation of the coefficients is altered. In order to calculate the marginal 
willingness to pay, the coefficients must be transformed as follows: 

 
The estimated  ranges between .216 and .220.  Results for variables are slightly 
more precisely estimated under this transformation. Under the preferred 
specification (specification 3), which included the space-time interaction fixed 
effects, we find the marginal willingness to pay to avoid any well within 3,500 feet is 
$6,650, (approximately 3.9% at the mean.)  The marginal willingness to pay to avoid 
a well in the second nearest ring is $2877, but insignificant.  The effect continues to 
taper with distance to sale, which is consistent with spatial attenuation.  
Conclusion 
We find hydraulic fracturing is associated with a reduction in property values.  
Hedonic regressions using both Box-Cox and logarithmic transformation find that a 
natural gas wells reduce the sales price of homes by ~4%.   With this figure in mind, 
policy makers can better understand some of the costs of hydraulic fracturing. It 
should be kept in mind that this estimate represents a lower bound of the actual 
true cost to property, which is itself a lower bound to the true cost of hydraulic 
fracturing.  
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Abstract 

This paper analyzes the effects of network externalities on an incumbent's 

advantage in a static duopoly model where an entrant and an incumbent 

strategically set prices. A Global Games approach is used as an equilibrium 

refinement, where consumers receive both a public and a private signal about the 

entrant's quality. While a unique equilibrium is not guaranteed in all of the cases, 

the incumbent's advantage arises in specific cases depending on the relative 

precision of the signals. As an extension, I show in a model of endogenous 

advertisement choice that the multiple equilibria problem is resolved because the 

entrant prefers an advertisement level, which makes the private signal precise 

enough to generate a unique equilibrium. 
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1. Introduction 

Many markets such as wireless phone networks and financial exchanges exhibit 

consumer lock-in. In this paper, I try to find the reason why we observe 

incumbency advantage in these markets. These markets do not have substantial 

switching costs like the standard examples given for lock-in, such as QWERTY 

keyboard and frequent flyer programs of airlines. I claim that the existence of 

uncertain network externalities2 can create endogenous switching costs, which 

creates an advantage for the first firm in the market. Consumers may not find it 

individually rational to buy from the incumbent even if a coordinated switch is 

beneficial for most consumers. 

In such markets, the market structure is expected to be different than markets with 

a standard price competition. It is possible to have entry deterrence as in some 

markets with explicit switching costs, such as cable TV markets. If entry deterrence 

is possible how does it affect the welfare? What are the policy implications? Are 

there any strategies for the entrant to overcome the incumbency advantage? In this 

paper, I address these questions in an incomplete information framework, using 

two different models of network externalities.  

Network externalities on the demand side cause coordination problems for the 

consumers because of strategic complementarities. Since there may exist many 

ways to coordinate, in network industry, there are potentially many equilibria. In 

this framework, an additional question arises: which equilibrium will be played? 

The two main approaches used in the literature to handle the multiple equilibria 

problem are: the higher order beliefs approach by (Mertens and Zamir,1985) and 

the global games approach by (Carlsson and van Damme, 1993). This paper adopts 

the latter as an equilibrium refinement. Existence of imperfect information not only 

requires the players to form beliefs about other players but it also requires them to 

form beliefs about other players' beliefs, and about other players' beliefs about his 

belief, etc. The higher order beliefs approach by (Mertens and Zamir, 1985) makes 

the analysis more realistic in the sense that it takes higher order beliefs into 

account. But it also complicates the equilibrium analysis because of the same 

reason. On the other hand, the global games approach is sophisticated enough to 

capture higher order beliefs but simple enough to allow tractable analysis. 

In my first model, I develop a static duopoly market with network externalities 

where two firms (an incumbent and an entrant) simultaneously set prices. After 

observing prices along with a public and a private signal about the entrant's quality, 

                                                           
2 Securities and exchanges exhibit network effects since trading volume increases liquidity. Mobile phone 

networks charge lower prices for intra-network calls. 

129



 Fatma Busra Gunay Bendas / AICSS 2015 

  

 

 

the consumers update not only their beliefs about the entrant's quality, but also 

their beliefs about the signals received by other consumers. Using the global games 

approach, this updating process generates a unique equilibrium in some cases by 

iterative elimination of strictly dominated strategies. I show that if the private 

signal is more precise relative to the public signal, the market has a unique perfect 

Bayesian Nash Equilibrium. Network externalities magnify the market 

concentration, in the sense that the market is more unbalanced with network 

effects. 

In the second model, I offer a model of endogenous advertising. The entrant sets 

price and the level of advertisement to strategically manipulate the coordination 

problem of the consumers. By choosing the level of advertisement, the entrant can 

determine the number as well as the characteristics of the equilibria. I show that the 

multiplicity problem is resolved for sufficiently small advertisement costs.  By 

using advertisement, the entrant can make the signal received by the consumers 

precise enough so that the consumers are coordinated on his product. Therefore, the 

advertisement plays the role of a coordination device. 

The originality of this research stems from the fact that there is no one-to-one 

association between switching costs and network effects. The size of network 

effects is endogenous since its magnitude depends on the result of the coordination 

problem of consumers. The literature about pricing in markets with switching costs 

and network externalities with perfect information is extensive but there are few 

papers about the effect of network externalities on the pricing in imperfect 

information setting. 

The paper is organized as follows. I start with a brief literature review to combine 2 

different literatures this paper belongs. In section 3, I introduce a model of network 

externalities followed by a short discussion about the coordination problems and 

the relevant equilibrium concept. In section 4, I characterize the sufficient 

conditions for uniqueness and analyze the unique equilibrium case. In section 5, I 

discuss the multiplicity issue and offer a model  of endogenous advertisement 

choice. Section 6 concludes. 

2. Literature Review 

This paper belongs to the global game literature originated by (Carlsson and Van 

Damme, 1993) as well as the network effects literature started with (Katz and 

Shapiro, 1985). This paper deals with the coordination problem associated with the 

network effects using "global games" perspective. Therefore, I will analyze these 

two branches separately. 

 

130



 Fatma Busra Gunay Bendas / AICSS 2015 

  

 

 

(Katz and Shapiro, 1985) show that in an oligopoly, consumption externalities give 

rise to demand-side economies of scale, which vary with consumer expectations. 

Their equilibrium notion is "Fulfilled Expectations Cournot Equilibrium" where 

consumers’ expectations of the network sizes are fulfilled at the equilibrium. The 

information structure is a simplified version of the one in this paper in the sense 

that consumer expectations about the network size are assumed to be fixed. They 

focus on the demand side of the market, comparing industry-wide externalities with 

firm specific network externalities in terms of output and efficiency without 

analyzing the pricing decision. (Economides, 1996) analyzes entry in a monopoly 

with network externalities where the externalities affect not only each firm's 

demand but also the total market demand. Assuming the expectations about the 

network size are fixed, he shows that the monopolist may have incentives to 

facilitate entry if the benefit from the increase in market demand with the entry is 

higher than potential loss in his own demand. Following (Katz and Shapiro, 1985), 

he also restricts the equilibrium to fulfilled expectations equilibrium. In the 

equilibrium, expected mean sales are realized. (Cabral et al., 1999) show that in a 

durable goods market with network externalities, price increases over time if 

network externalities are strong enough. They have a two-period dynamic setting 

where differentiated consumers can make a purchase in only one of the periods. In 

a Perfect Bayesian Equilibrium, sales occur in the first period rather than the 

second because the seller sets a price lower than the expected second period price. 

In another dynamic model of network externalities, (Doganoglu, 2003) specifies 

conditions for the existence of a stable Markov Perfect Equilibrium in linear 

strategies. He finds that in equilibrium, a firm with a higher previous market share 

charges a higher price. He assumes that each period, consumers benefit from the 

previous period's network size. He finds that in the steady state, existence of 

network externalities generates a more competitive market compared to a market 

with no network externalities.  

 

Despite the importance of network externalities in many markets, such as 

telecommunication networks and financial investments, little work has been done 

to explain price competition in such markets. (Biglaiser and Cremer, 2012) offers a 

static model, which captures the incumbency advantage and, then generalizes it to 

an infinite horizon model with free entry. They define "sedentary consumers 

equilibria” in which consumers will only switch to a new network if they believe 

others will also do so. They show that incumbency advantage is limited in the 

infinite horizon model. (Cabral, 2011) considers a dynamic model of competition 

between two networks. Consumers die and are replaced with a constant hazard rate, 

and firms compete for new consumers by offering lock-in prices. He considers 

equilibria in Markov strategies. He shows that larger networks set higher prices. 

 

131



 Fatma Busra Gunay Bendas / AICSS 2015 

  

 

 

The second branch of literature this paper relates to deals with Global Games 

literature. (Carlsson and van Damme, 1993) define a global game as a game of 

incomplete information where the uncertainty arises from the payoff structure. 

Each player observes a signal about the actual payoff structure of the game. As the 

noise vanishes, they show that the unique equilibrium of the game satisfies 

(Harsanyi and Selten, 1988)’s risk dominance criterion. In a binary game, they 

show that a rational individual will always choose the risk dominant equilibrium 

even if there exist other Pareto dominant equilibria. (Frankel et al., 2001) 

generalize this result to an arbitrary number of players and actions. They prove the 

limit uniqueness, i.e., they prove that there exists a unique strategy that survives 

iterative dominance. On the other hand, (Morris and Shin, 2001) look at different 

information structures (private and public information and private information 

alone) and show that the unique equilibrium result of (Carlsson and van Damme, 

1993) holds under specific informational assumptions. In all of these papers the 

focus is on coordination games and on the generation of uniqueness condition. The 

model closest to my paper is (Argenziano, 2011). She analyzes a duopoly model 

with product differentiation and network effects in terms of efficiency. She 

characterizes the conditions for a unique equilibrium and she finds that the 

equilibrium allocation is not efficient not only because network externalities are 

not fully internalized but also due to the strategic pricing decision of the firms. The 

market shares are balanced, because the firm with the higher quality product 

charges higher prices. 

3. The Model 

I consider a one period model of price competition between an incumbent 𝐼 and an 
entrant 𝐸. 𝐼 has been in the market at least one period before the start of the game 
along with the consumers. The incumbent's product quality is common knowledge 
and it is normalized to 0. The entrant's product quality 𝜃𝐸 is unknown to both firms 
and consumers. The quality can be thought of as the degree of match between the 
product and the consumer, where a higher 𝜃𝐸 implies a better match with the 
consumer's taste. Therefore the products are horizontally differentiated. 

3.1. Preferences & Profits 

There is a continuum of risk neutral consumers of measure 1. Consumers form 
expectations about the quality of the entrant's product as well as the size of the 
network while making purchase decisions. Consumers are required to buy one of 
the two products. Consumers have linear preferences over the quality and network 
size. Let 𝑈(𝐸, 𝜆, 𝜃𝐸) be the utility function of a consumer who buys from 𝐸 whose 
quality level is 𝜃𝐸 and whose ex-post network size is 𝜆. Similarly. 𝑈(𝐼, 1 − 𝜆) is 
the utility of a consumer who buys from 𝐼 with quality 0 and ex-post network size 
(1 − 𝜆) and 𝑐 is the relative marginal value of quality over externality. 
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   𝑈(𝐸, 𝜆, 𝜃𝐸) = −𝑝𝐸 + 𝑐𝜃𝐸 + 𝜆 (1) 
 𝑈(𝐼, 1 − 𝜆) = −𝑝𝐼 + (1 − 𝜆) (2) 
 
Firms are expected profit maximizers with zero marginal cost.3 Firms' profit 
functions are given by  
   𝛱𝐸 = 𝜆𝑝𝐸 (3) 
               𝛱𝐼 = (1 − 𝜆)𝑝𝐼 (4) 
 
where 𝜆 is the network size of 𝐸 and 𝑝𝑖 is the price charged by firm 𝑖 ∈ {𝐼, 𝐸}.  
Firms and consumers observe the same public signal. Then, the firms set prices 𝑝𝐼 
and 𝑝𝐸 simultaneously. Consumers observe prices along with a private signal and 
choose the product to buy. This purchase decision depends not only on prices, but 
also on the consumer's beliefs about 𝐸 's quality and network sizes.  

3.2. Beliefs and Bayesian Updating 

Firms observe a noisy public signal 𝜃0 about 𝐸's quality. If we interpret the quality 
as the degree of match between the product and the consumer, then it is reasonable 
to assume that 𝐸 has incomplete information about his own "quality". The public 
signal is of the form: 𝜃0 = 𝜃𝐸 + 𝜂 where 𝜂 is normally distributed with mean 0 and 
standard deviation 𝜏.  

 
Consumers are differentiated by a private signal about 𝐸's quality. They observe 
two signals: the public signal and a private signal 𝑥𝑖 = 𝜃𝐸   + 𝜖𝑖 where each 𝜖𝑖 is 
independently normally distributed with mean 0 and standard deviation 𝜎. I assume 
that consumers bought from the incumbent previously, therefore they are perfectly 
informed about the incumbent's quality.  

3.2.1. Beliefs about the Quality 
 

I consider symmetric switching strategies in the sense that the consumers switch to 

𝐸's product if they believe that 𝐸's quality is higher than some level 𝑘 (same for all 

consumers). I define symmetric switching strategy for consumers in terms of the 

expected quality of the entrant's product. The benchmark switching strategy models 

in the literature usually defines the cutoff level as the level of signal, which makes 

the consumer indifferent between two products. But in my model, since there exist 

two independent signals, it is more convenient to conduct analysis in terms of 

posterior expectations of quality. Specifically, I will define 𝑘 as the level of the 

entrant's expected quality that makes the consumer indifferent between 𝐸 and 𝐼. 

                                                           
3 It is a realistic assumption in the sense that many industries with network externalities exhibit zero marginal cost 

(wireless phone networks, software, internet, etc... 
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After observing the public signal 𝜃0 and the private signal 𝑥𝑖, consumer 𝑖 believes 

that the entrant's quality 𝜃𝐸 is normally distributed with mean �̅� and variance 

𝜎2𝜏2

𝜎2+𝜏2   where 

 
�̅� = 𝐸[𝜃𝐸|𝑥, 𝜃0] =

𝜎2𝜃0 + 𝜏2𝑥

𝜎2 + 𝜏2
 (5) 

 

Now, we can define the consumers' strategy as a function of expected quality of 𝐸 

for the consumer. 

 
Definition 1  A pure symmetric switching strategy around 𝑘 is 𝑠(�̅�) such that 
 
 

s(θ̅)= {
E  if  θ̅ > k
I        o/w

 (6) 

 
where θ̅  is the expected quality of the entrant's product.  

3.2.2. Beliefs of a consumer about other consumers 
 

The coordination problem analyzed in this model has two aspects of incomplete 

information: incomplete information about the quality of the entrant's product and 

incomplete information about the network sizes arising from higher order beliefs. 

The presence of higher order beliefs may cause tractability problems. The approach 

offered by (Carlsson and van Damme, 1993) is rich enough to capture the effects of 

higher order beliefs and simple enough to allow tractable analysis. For consumer 𝑖, 
consumer 𝑗's private signal 𝑥𝑗 satisfies the following; 𝑥𝑗 = 𝜃𝐸  + 𝜖𝑗. Since 𝑖 knows 

that the entrant's quality 𝜃𝐸 is normally distributed with mean �̅� and variance 
𝜎2𝜏2

𝜎2+𝜏2 , 𝑖 believes that 𝑥𝑗 ~𝑁(�̅� ,
2𝜎2𝜏2+ 𝜎4 

𝜎2+𝜏2 ). In accordance with the symmetric 

strategy, consumer 𝑖 believes that player 𝑗 will purchase entrant's product if his 

expectation about the quality is at least 𝑘, in other words if 𝑥𝑗 > 𝑘 +
𝜎2

𝜏2 (𝑘 − 𝜃0). 

Since the distribution of 𝑥𝑗 is known by 𝑖, the probability of other consumers 

buying the entrant's product (which is also equal to the percentage of consumers 

buying the entrant's product at the cutoff 𝑘 will be:  

 
λ = 1 − Φ[√γ4(k − θ0)] (7) 

The combined parameter 𝛾 measures the relative precision of the public and private 

signals. It is increasing in the variance of the private signal and decreasing in the 

                                                           
4 𝛾 =

𝜎2

𝜏4 
 (

𝜎2+𝜏2 

𝜎2+2𝜏2
). 
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variance of the public signal. A large 𝛾 implies a less precise private signal 

compared to the public signal. The equilibrium will depend crucially on 𝛾 and I 

conduct comparative statics with respect to 𝛾 to analyze the effect of the signals on 

the equilibrium. 

4. Results 

I analyze the model in two steps by backward induction. I start with the analysis of 

the "induced game", which is the coordination game of the consumers for a given 

set of prices. Then I analyze the "full game, where firms strategically choose price 

anticipating the later coordination game of consumers. 

4.1. Induced Game 

The induced game is the continuation game starting from the decision node of the 

consumers. Therefore, in this subsection, prices have already been announced and 

the consumers have observed signals. 

 

Proposition 1. The induced game has a symmetric switching strategy equilibrium 

around cutoff 𝑘 where 𝑘 solves 

 

 𝑐𝑘 = 𝑝𝐸 − 𝑝𝐼 − 1 + 2𝛷[√𝛾(𝑘 − 𝜃0)]  (8) 

 

Formally, define the expected net payoff of buying entrant's product over buying 

the incumbent's product as 𝑣(𝜃̅̅ ̅, 𝑘).  

 

 𝑣(�̅�, 𝑘)  = 𝑝𝐼 − 𝑝𝐸 + 1 + 𝑐�̅� − 2𝛷[√𝛾(𝑘 − 𝜃0)]  (10) 

 

The consumer will be indifferent between the two products when �̅� = 𝑘. Then, the 

value(s) of 𝑘 which satisfies 𝑣(𝑘, 𝑘) = 0 is the cutoff value(s) associated with the 

symmetric strategy aforementioned. Existence of such 𝑘’s follows by the 

intermediate value theorem. Figure 1 shows 𝑣(𝑘, 𝑘) for 2 different levels of 𝛾, 

fixing the prices and the parameters. Depending on the value of 𝛾 there may exist 

multiple induced game equilibria. The equilibrium cutoff levels are values where 

the curves hit the x-axis. If the private signal is precise enough (𝛾 is small), then 

there exists a unique equilibrium. The next proposition gives sufficiency condition 

for uniqueness.  
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Figure 1. v(k, k) for γ =  1, γ = 25, θ0 = − 0.25, c = 1, and pI − pE =  0 

                        
  

Proposition 2.   

1. For any price difference 𝑝𝐼 − 𝑝𝐸   if 𝛾 <
𝜋 𝑐2

2
, then there exists a unique 𝑘∗ 

for which 𝑣(𝑘∗, 𝑘∗) = 0 holds.   

2. For any 𝛾, 𝑐 such that if 𝛾 ≥
𝜋 𝑐2

2
, there exist price differences 𝑝𝐼 − 𝑝𝐸  

where there exist multiple induced game equilibria.5  
 

Figure 2 shows a multiple equilibria case with 𝛾 = 4 for a fixed set of price 

differences and parameter values. The induced game has a unique or three 

equilibria depending on the parameter level 𝛾. In the next two sections, I analyze 

them separately along with some comparative statics with respect to 𝛾. 

 

Figure 2. Multiple induced game equilibria 

                         

                                                           
5 Specifically, there exist 3 equilibria iff ℎ(𝑘𝑚) < 𝑝𝐼 − 𝑝𝐸 < ℎ(𝑘𝑀) where 𝑘𝑚 < 𝑘𝑀 are roots of ℎ′(𝑘) = 0 and ℎ 

is defined as ℎ(𝑘) = 2𝛷[√𝛾(𝑘 − 𝜃0)] − 1 − 𝑘 
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4.1.1. Multiple Induced Game Equilibria 
 

Proposition 3. If there exist 3 induced game equilibria at a price difference 𝑝𝐼 − 𝑝𝐸   

for a given 𝛾0, then there exist 3 induced game equilibria for any 𝛾 > 𝛾0. 
 

Proposition 3 shows the importance of the relative precision of public and private 

signals in coordination problems. (Carlsson and van Damme, 1993) showed that 

even a small uncertainty about payoffs is enough to solve the multiple equilibria 

problem in coordination games. But, in order to reach a unique equilibrium, they 

assumed an information structure where there is no other coordination device such 

as a public signal. However in most markets, consumers not only have private 

signals about the quality of the products, but they may also have noisy public 

signals such as internet reviews, commercials or brand recognition. In my model, 

the induced game equilibrium depends on the relative precision of these signals. A 

very noisy public signal relative to the private signal (a small 𝛾) causes the 

consumers to put more weight on the private signal when forming their 

expectations about the quality of the entrant's product. If the private signal is 

precise enough, then as (Carlsson and van Damme, 1993) suggest, by iterated 

dominance the induced game will have a unique equilibrium cutoff. Conversely, a 

very precise public signal compared to the private signal generates possibilities of 

coordination at different products. Take the limiting case where 𝜏 = 0 (𝛾 will be 

very large). Consumers publicly observe the real quality of the entrant's product. 

They can coordinate on either of the firms. If the public signal is very noisy, the 

weight of the private signal in the expected quality of the entrant's product will be 

zero. Therefore, even if a very high private signal is observed, consumers may not 

switch to the entrant's product, or even if a very low private signal is observed, they 

may still switch to the entrant.  

4.1.2. Unique Induced Game Equilibrium 
 

Proposition 4.  If  𝛾 <
𝜋 𝑐2

2
 for given price difference 𝑝𝐼 − 𝑝𝐸 , more people buy 

from the incumbent as 𝛾 increases, if initially 𝑘 > 𝜃0. 

 

Proposition 4 states that as the precision of the public signal increases, consumers 

value the public signal more than the private signal (they put more weight on it). 

Therefore, even if they receive a very high private signal, they may still decide to 

stay with the incumbent. Since the public signal is very accurate compared to the 

private signal, consumers who received a very high private signal believe that other 

consumers will receive lower private signals and not switch. For example, assume 

the public signal is 1 and consumers decide to switch if they expect the quality to 

be greater than 2. In this case, a consumer who believes that the quality is 3, is 

going to buy from the entrant. Now, suppose they learn that the public signal is 
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more precise than they think (𝜏 is smaller). Now, the same consumer may decide to 

stay with the incumbent since right now, he believes that the public signal is more 

probable. Figure 3 shows the equilibrium cut-off 𝑘 for different levels of 𝛾.    

 

If initially 𝑘 > 𝜃0 there is a private signal 𝑥 associated with 𝑘 such that 𝑥 > 𝑘 >
𝜃0. As 𝛾 increases, the private signal becomes less precise compared to public 

signal. Therefore, consumers put higher weight to the public signal. Consider 

consumer 𝑗 which observed 𝑥𝑗 > 𝑘 > 𝜃0 and decide to buy E's product since he 

expects the quality to be higher than 𝑘 as  𝛾 increases, his expectation will be lower 

and he may buy I's product. As 𝛾 increases, consumers believe that more people 

will buy from incumbent since demand for I's product is 𝛷[√𝛾(𝑘 − 𝜃0)]. The level 

of 𝑘, which makes the consumer indifferent between 𝐼 and 𝐸 will be higher.6  
 

Figure 3. Unique induced game equilibrium for different levels of  𝛾. 

                          
 

In multiple equilibria cases, an interesting question is whether there are tools that 

the entrant can use to manipulate the market in such a way that the consumers 

choose the equilibrium the entrant prefers. Advertising may be such a tool if it 

gives the entrant the opportunity of changing the noise structure. An advertisement 

level, which generates a 𝛾 such that there exists a unique equilibrium, may make 𝐸 

better off. In the next section, I introduce a model of endogenous advertising. 

5. Advertisement Decision 

In this section, I assume that the entrant can undertake advertisement in order to 

increase the consumers' perception about his quality. Advertisement is assumed to 

be free and it increases the precision of the private signal.  The advertisement does 

                                                           
6 The equilibrium condition in the induced game of the no-network externality model is: 𝑘 =

𝑝𝐼−𝑝𝐸

𝑐
. As 𝛾 increases, 

𝑘 does not change. 𝐼 sells more since the expected value of the quality decreases. Therefore demand to 𝐼's product, 

𝛷[√𝛾(𝑘 − 𝜃0)] will increase. 
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not affect the public signal due to the definition of quality throughout the paper. 

Quality is the degree of match between the product and the consumers' preferences. 

Assuming that the advertisement increases the amount of information available to 

consumers, the private signal (either good or bad) will be more precise for the 

consumers. On the other hand, the public signal will be unaffected because the 

advertisement does not give any information about the degree of match to the 

firms. Following the smart phone example, an advertisement can be an informative 

newspaper article about the characteristics of the new phone. By reading this 

article, consumers receive more accurate information about the match of the 

product with their own preferences. Instead of introducing a new variable for the 

advertisement, I assume that the entrant chooses the parameter level 𝛾 by 

determining the advertisement level along with the price level 𝑝𝐸. A higher 

advertisement level will result a lower level of 𝛾 since it increases the precision of 

the private signal.   

5.1. Cases with a unique equilibrium 

The following proposition indicates that if the public signal is greater than zero, 

then the entrant does not want to disturb a market with a unique equilibrium by 

undertaking advertisement. 

 

Proposition 5. For 𝜃0 > 0, as advertisement increases, the entrant sells less if 

without advertisement 𝛾(𝑘 − 𝜃0)2 < 1. In other words, if the market shares are 

balanced.7,8  

 

Since advertisement increases the precision of the private signal, the consumers put 

more weight on the private signal compared to the public signal. In the case where 

𝜃0 > 0, this means that the consumers believe the bad, private signal more than the 

good, public signal. Therefore, their expected quality decreases and they switch 

harder than before.   

5.2.  Cases with a multiple equilibrium 

Proposition 6. For a given 𝛾 such that there exists multiple equilibria without 

advertising, if there exists an equilibrium with a positive level of advertising, then 

(𝑘∗ − 𝜃0) < 0, where 𝑘∗ is the equilibrium cutoff level.  

 

In the model with multiple equilibria, there are 2 equilibria 𝑘’s: such that 𝑘1 <
θ0 < 𝑘2. Using the proposition above, 𝑘∗ < 0 < 𝑘2.9 In other words, if consumers 

                                                           
7
 If 𝛾 <

𝜋 𝑐2

2
, the maximum value 𝛾(𝑘 − 𝜃0)2 can take is smaller than 1 and it is at the point where 𝛾 → 

𝜋 𝑐2

2
. 

8 If the market shares are at most 1-standard deviation from the mean. 
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are pessimistic about the switching decision of other consumers, then undertaking 

advertisement generates higher market share for the entrant. Therefore, the entrant 

is better off with advertising than the worst equilibrium he can reach without 

advertising. Depending on the parameter levels, advertisement may be better than 

any equilibria he can reach without advertising. The next proposition characterizes 

these conditions.   

5.3. Optimal level of advertisement 

Proposition 7. If 𝜃0 > 0, the entrant prefers an advertisement level which 

generates a unique equilibrium.  

 

Figure 4: Multiple vs. a unique equilibrium 

                         
 

The figure above shows the difference in market shares with and without 

advertisement. With advertising, the entrant receives a higher market share than 

any equilibrium he can reach without advertising. Since, the firm with higher 

market share charges higher price, the entrant increases his profit by advertising. 

 

Proposition 8. If 𝜃0 > 0, for some parameter values of 𝛾 such that there exist 

multiple equilibria without advertising, then undertaking advertisement generates 

higher market share to the entrant compared to the best multiple equilibria the 

entrant can reach. Specifically, the following is satisfied at the optimal level of 

advertisement: 𝛾(𝑘 − 𝜃0)2 = 1 +
𝑘−𝜃0

𝐴 (𝑘)10
 

 

                                                                                                                                                    
9 Depending on the parameter 𝛾 and 𝜃0, 𝑘∗ can be smaller or larger than 𝑘1. 

10 𝐴(𝑘) =
𝜏[2𝛷(

𝑘−𝜃0
𝜏

)−1]

𝜙(
𝑘−𝜃0

𝜏
)

 

140



 Fatma Busra Gunay Bendas / AICSS 2015 

  

 

 

By using advertisement, the entrant may be able to eliminate the "bad" equilibrium. 

The equilibrium with advertisement may be better than the best equilibrium he can 

reach without advertisement.  

6. Conclusion 

In this paper, I analyze an imperfect information model of duopoly with network 

externalities on the demand side and a model of endogenous advertisement. Using 

a global games approach, I predict that there exists a unique equilibrium in the 

former if the private signal is relatively more precise compared to the public signal. 

The Incumbency advantage arises in the sense that in the equilibrium, the 

incumbent charges higher price and has a higher market share compared to the 

entrant in cases where the incumbent has an expected quality advantage to begin 

with. In case where there exist multiple equilibria, I show that endogenizing the 

precision of the private signal may generate a unique equilibrium. If the entrant 

uses the level of advertisement to increase the precision of the private signal, I 

show that he can manipulate the game by setting a level of precision, which 

generates the equilibrium he prefers. I show that for if the public signal is greater 

than zero, the entrant chooses to undertake advertisement in order to obtain a 

unique equilibrium rather than multiplicity. 
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Appendix A. Proofs of Propositions 

Proof of Proposition 2 

1. 𝑣(𝑘, 𝑘) is strictly increasing if  𝛾 <
𝜋 𝑐2

2
. Then, ∃! 𝑘∗ with 𝑣(𝑘∗, 𝑘∗) = 0. 

Formally, 𝑣′(𝑘, 𝑘) > 0 implies 
𝑐

2√𝛾
> 𝜙[√𝛾(𝑘 − 𝜃0)] >

1

√2𝜋
. Since the pdf 

of normal distribution reaches its maximum value of 
1

√2𝜋
 at 0. 

2. Redefine the equilibrium condition in induced game as 𝑝𝐼 − 𝑝𝐸  =
2𝛷[√𝛾(𝑘∗ − 𝜃0)] − 1 − 𝑐𝑘∗ = ℎ(𝑘∗). ℎ(𝑘) has a local minimum at 𝑘1 

and a local maximum at 𝑘2. Therefore ∀ 𝑝𝐼 − 𝑝𝐸 s. t. ℎ(𝑘1) <  𝑝𝐼 − 𝑝𝐸  <
ℎ(𝑘2 ); ∃ 3 𝑘∗’s for which the equilibrium condition holds. Moreover, from 

the symmetry of normal distribution 2𝛷[√𝛾(𝑘1 − 𝜃0)] − 1 − 𝑐𝑘1 < 𝑝𝐼 −
𝑝𝐸  <  −2𝛷[√𝛾(𝑘2 − 𝜃0)] + 1 − 𝑐𝑘2 

 

Proof of Proposition 3 

 

Assume there exist 3 𝑘0’s at 𝑝𝐼 −  𝑝𝐸 for a given 𝛾0. By proposition 2, ℎ(𝑘1, 𝛾0) <
 𝑝𝐼 − 𝑝𝐸  < ℎ(𝑘2, 𝛾0 ). Denote that ℎ(𝑘1, 𝛾) < ℎ(𝑘1, 𝛾0) and ℎ(𝑘2, 𝛾) > ℎ(𝑘2, 𝛾0) 

∀𝛾 > 𝛾0. Then, ℎ(𝑘1, 𝛾0) <  𝑝𝐼 − 𝑝𝐸  < ℎ(𝑘2, 𝛾0 ) ∀𝛾 > 𝛾0. Finally, by 

proposition 2, there exist 3 𝑘∗’s at any  𝛾 > 𝛾0. 

 

Proof of Proposition 4 

 

Using the equilibrium condition in induced game: 

𝜕𝑘

𝜕𝛾
= −

𝛾
−

1
2(𝑘−𝜃0)𝜙(√𝛾(𝑘−𝜃0))

2√𝛾𝜙(√𝛾(𝑘∗−𝜃0))−𝑐
> 0 if 𝑘 > 𝜃0 

 

Incumbent sells 𝛷[√𝛾(𝑘∗ − 𝜃0)] which increases as  𝛾 increases. 
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I. Introduction 

After its 1978 economic reform, China experienced three decades of fast 

economic growth with an average annual growth rate of 9.7%. In this period, both 

agriculture and industry sectors underwent rapid transformation. In 1958, in order to 

manage labor under a collective farm community arrangement, the implementation of 

a household registration system (Hukou) officially identified a person as a resident of 

a city to control the movement of people between urban and rural areas. This Hukou 

system is considered the major institutional arrangement that distinguishes migrants 

from urban workers in China; see for example Meng (2012).  

The economic reform in 1978 relaxed the restrictions and regulations for rural 

and urban migration by allowing the transfer of surplus labor in the agriculture sector 

to the industry sector, especially in the coastal area of China, for speeding up the 

process of industrialization. In 1978, per capita output in primary industry was only 

RMB$363, about 14.44% of that in secondary industry. However, in 1990 it increased 

to RMB$1,301, about 23.36% of secondary industry, while in 2010 it further jumped 

to RMB$14,512, more than a ten-fold increase in twenty years, but its ratio with 

secondary industry dropped to 16.90%. Moreover, between 1980 and 2010, the share 

of non-agriculture employment in the agriculture sector grew from 9.32% to 48.29%, 

implying more and more rural laborers left the low-productivity agriculture sector to 

move to high-productivity non-farm activities. This agriculture-industry 

transformation is also reflected in the employment share by sector; in 1978 the 

employment share of primary industry was 70.53% and then declined to 60.10% in 

1990 after the opening up of special economic zones in Shenzhen, Zhuhai, Shantou, 

and Xiamen along the southern coastal area beginning in 1980. As a result, the 

employment share of secondary and tertiary sectors climbed to 21.40% and 18.50%, 

respectively. By 2010, the employment share of primary, secondary, and tertiary 

industries reached 36.70%, 28.70%, and 34.60%, respectively. This shows that even 

the GDP share of the primary sector had decreased from 28.19% in 1978 to 10.10% in 

2010 under rapid industrialization, and the agriculture sector still maintained a high 

proportion of the labor force and population. 

However, the Hukou system was still in effect and kept the wages of migrants 

from rising so that a large cheap army of floating workers became prevalent.1 The 

population and labor policy reform in 1978 focused on three aspects: first, the change 

from a collective farm community to a household responsibility system; second, 

loosening of the Hukou system to allow rural migrants to work in urban areas or 

manufacturing; and third, promotion of the one-child policy in urban areas. These 

labor policies have had profound effects on the process of industrialization and 

demographic structural change in China. During the period from 2001-2011, the rate 

of urbanization increased from 37.66% to 51.27%, while the employment share in 

                                                      
1 The number in the floating population increased from 25 million people in 1990 to 37 million 

persons in 1997. In 2009, the number further accelerated to 145 million people; see Meng (2012). 
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secondary and tertiary industries rose to over 60%, higher than the rate of 

urbanization. This decoupling effect between industrialization and urbanization was 

mainly due to the Hukou system that restricted labor mobility between rural and urban 

sectors. In 2012, China had a population of 1.37 billion people, and half of them lived 

in urban areas with a share of only 20% of permanent residents. With a large group of 

migrant workers living in cities, what happens to their wages relative to those of  

urban workers? What are the advantageous and disadvantageous factors determining 

migrant workers’ wage compensation? Have migrants been discriminated against 

while working in cities? These are important research questions for labor policy on 

further structural transformation in the Chinese economy as they affect the living 

standard and income of migrants and income disparity between the rural and urban 

sectors.2 
Over the past decades, there has been a problem of a widening income gap in 

many economies in the world. In the literature, the cause of rising wage inequality 

may be related to trade that helps to spread technology, workers’ level of human 

capital, workers’ proficiency in applying technology for production, and 

discrimination towards workers with different backgrounds.3 China, undergoing three 

decades of fast growth since 1978, is not an exception, and faces a problem of a 

widening income gap, which can be observed from the diverging gap of per capita 

income between urban and rural residents in China. As shown in Figure 1, the income 

ratio of rural residents with respect to urban residents dropped significantly from 54% 

in 1985 to 31% in 2010, implying that even with an increasing trend in rural residents’ 

income, the rural-urban income gap has continued to widen over time.  

Among the aforementioned causes of an income gap, discrimination has become 

of rising interest to people who are concerned with the Chinese labor market. Some 

recent empirical studies on the Chinese labor market have found that women are paid 

lower wages than other groups (e.g. Rozelle et al., 2002 and Liu et al., 2000), while 

others suggest that there is significant discrimination towards migrants in identity, 

occupation, and industry segregation (e.g. Meng and Zhang, 2001 and Lee, 2012). 

Using the 2005 China Urban Labor Survey data from five cities, Shanghai, Wuhan, 

Shenyang, Fuzhou, and Xi 'an, Lee (2012) found 34% and 22% of wage and 

non-wage differences were unexplained for male and female migrants, respectively. 

Among the five cities, Shanghai and Fuzhou showed the most discrimination against 

migrant workers with unexplained parts reaching 44% and 34%, respectively. And a 

more detailed analysis on gender wage disparities among rural-urban migrants in 

urban China was conducted by Magnani and Zhu (2012), who found the average 

gender wage gap is 30.2% among rural migrants and the discrimination effect 

contributes more to the wage gap than endowment effects. A rough observation on 

                                                      
2 As illustrated in the 12th Five-Year Plan (2010-2015) and the Third Plenary Session of the 18th 

Central Committee of CCP in November, 2013, the major issues of future economic reform in China 

are to change the development strategy towards a more inward-orientation and to deepen the market 

orientation by using urbanization as a vehicle to narrow the rural-urban income gap. 

3 For example, Bound and Johnson (1992), Mincer (1991), Allen (1991), and Krueger (1993) relate 

wage inequality to technology; Beaudry and Green (2005) relate wage inequality to human capital; 

Forbes (2001) relates wage inequality to trade that spreads technology; and Altonji and Blank (1999) 

and Heckman (1998) consider discrimination to be the cause of wage inequality.  
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wage differentials between urban and migrant workers is shown in Figures 2 and 3. 

Accordingly, hourly wage ratios of urban to migrant workers in China are overall 

greater than 1 in 2008, whether male or female; and, the ratios are quite close to a 

constant except for the widening dispersion of wage differentials in the younger and 

older groups and the group with an education level higher than university.  

The existing literature on the research of Chinese migrants is limited, and works 

on rural-urban wage differentials only cover samples from small groups of cities and 

have restricted explanations of variables in wage determination. And mostly they 

don’t adjust for sample selection which may arise due to employment and 

occupational choice of migrant and urban workers; Lee (2012) is an exception, but the 

estimated correction term is insignificant. The aim of this study is to investigate 

discrimination towards migrants in China with a wider scope of coverage of cities by 

using the data of the 2008 Rural-Urban Migration in China ((RUMiC) Survey which 

includes more variables such as personal information like gender, education, and 

health, cohort, geography, firm characteristics, and industry type. Our major results 

are that wage determination regression takes into account a wider scope of cities and a 

comprehensive aspect of explanatory variables, and decomposition of wage 

differentials between migrants and urban workers confirms that personal traits 

attributed to human capital accumulation account for a large proportion of the 

explained part for wage differentials. Policies reducing differences in respect to health 

(including height and self-evaluation on health condition), work experience, education, 

child rearing and gender gap would help to provide more equal chances to people with 

different economic backgrounds. Moreover, cohort, geography, firm size and 

ownership, and industry type that would influence the explained part of wage 

differentials and decomposition are also analyzed. Finally, we offer policy 

implications for future reform.         

[insert Figures 1-3 here] 

 

II. Model 

Our empirical estimation model consists of two parts. The first part uses the 

Heckman two-stage regression model to estimate wage determination for migrants 

and urban workers, respectively. Second, the estimated coefficients obtained from 

wage regressions are used to decompose the wage differential between urban and 

migrant employees through a modified decomposition method of Oaxaca (1973) and 

Blinder’s (1973) approach. 

 

 Wage determination 

Heckman’s (1979, 1998) two-stage regression model is used for estimating the 

wage rate. The following briefly introduces the methodology of the Heckman test. 

The Heckman model of log hourly income is conducted on a set of explanatory 

variables. The set of variables is composed of (i) an unobservable latent variable that 

decides the probability of an urban or migrant agent being employed, (ii) a set of 

variables for milieu variables, including age, health, confidence, years of education 

received, child rearing, gender, hometown (i.e. geographic distinctness) and cohort, 

that would influence the probability of the latent variable, (iii) and the other variables 

that explain the level of income. Note that milieu variables also explain the level of 
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income as do the other variables. They are separated as a subset because they 

determine if an agent is employed.  

Denote log income of agent i as , where subscription i represents urban 

agent (denoted as ) or migrant agent (denoted as ).   represents the 

vector of explanatory variables,  and  and  are the vector of milieu variables 

and the vector of the aforementioned other variables, respectively.  is the latent 

variable and  is the indicator satisfying  if  and  if .  

The Heckman test consists of two stages. The first stage model corrects the 

selection bias of sampling an employed urban (or migrant) agent, whereby it gives the 

inverse Mills ratios ( ) to correct the selection bias in a wage equation. Thus, the first 

stage Probit model is        

(1)   , .    

This resultant inverse Mills ratios ( ) from equation (1) are introduced into the 

second stage regression of log hourly income on explanatory variables as follows. 

(2)   , . 

 

 Wage Differential Decomposition  

For an urban agent, his mean value of log hourly income is denoted as  

and, for a migrant, his mean value of log hourly income is denoted as .  

and  are the vectors of respective explanatory variables that would influence 

income level. In this study, the core variables determining the wage differential 

between urban and migrant workers are personal traits including human capital, 

gender, and family background. Cohort, geography, firm characteristics, and industry 

type are the sets of variables that may influence wage differential.   

Conventionally, when the migrant is used as a reference group, 

 is decomposed as , in which 

 is the explained part attributed to the difference of endowments 

between migrants and the urban workers using the migrants’ coefficients and 

 is the unexplained part due to difference in the coefficients of the two 

groups using urban workers’ endowments as the reference. The unexplained ratio of 

this case is defined as .  

When the urban workers are used as a reference group,  is 

decomposed as , in which 

 is the explained part attributed to the difference of endowments 

between migrants and the urban workers using the urban workers’ coefficients, and 

 is the unexplained part due to difference in the coefficients of the two 

groups using the migrants’ endowments as the reference. The unexplained ratio of this 

case is defined as . These 

two approaches of decomposition provide a reference range for us to determine the 

explained and unexplained parts of wage differentials.4  

                                                      
4 Oaxaca & Ransom (1994) show that the decomposition approaches can be further generalized as: 

, where is the real 

non-discriminated coefficients of wage structure, which by definition is a weighted average of 
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In many cases, the traditional decomposition method will generate an 

extraordinarily large unexplained ratio. This, however, does not necessarily mean the 

wage gap is largely unexplainable. Instead, it might be simply because the 

denominator of  is too close to zero. To solve the problem, we take the exponential 

values of  and  and obtain        

(3)  ,5 

where  is the monotonic transformation of the unexplained part of the 

original decomposition mentioned above, while  is the monotonic 

transformation of the explained part of the original decomposition mentioned above. 

The unexplained ratio of  under such a prerequisite is thus defined as 

(4)  . 

Likewise, when the urban worker is used as a reference group, 

(5)  , 

its unexplained ratio is defined as 

(6)  . 

Apart from the problem of the extraordinary large unexplained ratio discussed 

above, another issue of the decomposition method is whether or not we should 

consider “group membership” that differentiates income at the same bundle of 

productivity (Jones and Kelley, 1984). As has been observed previously in the labor 

market of China, due to the Hukou system, group membership is pronounced between 

urban and migrant workers. If it is considered in the decomposition, it might outweigh 

the effect of other explanatory variables being the cause of discrimination towards 

migrants, leading the decomposition to drop its explanatory power. To manifest the 

influence of group membership on explained ratios, the empirics in the latter part 

simultaneously consider the cases with and without this factor. That is, both the cases 

where constant terms of regression results are included or excluded in the 

decomposition of wage differentials are analyzed. 

 

III. Data 

Data used in this paper are compiled from the 2008 Rural-Urban Migration in 

China (RUMiC) Survey, a longitudinal survey consisting of three parts: the Urban 

Household Survey, the Rural Household Survey, and the Migrant Household Survey. 

It was initiated by a group of scholars and researchers at Australian National 

University, University of Queensland, and Beijing Normal University and was 

supported by the Institute for the Study of Labor (IZA). For urban data, the sample 

size is 14,683. Among them, 5,790 entries are effective for empirical study. The 

simple size for migrant data is 8,446. Among them, 3,257 entries are effective for 

empirical study. The dependent variable is hourly income. Data chosen for regression 

are full-time workers who are identified as those with a monthly income of no less 

than RMB$500 and weekly working hours of more than 30 hours.6 Explanatory 

                                                                                                                                                        
and , i.e.,  and  is a matrix of weights and is an identity 

matrix. 
5 See Appendix for detailed derivation. 
6 We choose monthly wage above RMB$500 as the threshold for full time because RMB$500 is the 
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variables that would influence hourly income are characterized in five categories: 

personal traits, geography, cohort, firm characteristics, and industry type. Personal 

information includes height, years of education, years of work, health condition, child 

rearing, and gender. Geography includes the East, the Central, and the Southwest of 

China. Cohort includes the four generations aged below 30, between 30 and 45, 

between 45 and 60, and above 60. Firm characteristics include the size of firm 

classified as small, medium, or large company and ownership by foreign-owned, 

private-owned, or state-owned enterprise.  

In addition, there is a group of milieu variables that would determine if an urban 

or migrant agent is employed. These variables are age, self-evaluation, and confidence 

on health condition, years of education, child rearing, gender, geography, and cohort. 

The rationale to include these variables is as follows. Gender gap is considered to be a 

factor that exists widely among both urban and migrant workers. It amplifies the 

difference in human capital level between urban and migrant workers. The older 

generation, due to the effects of aging or being influenced by the socialist education 

movement, could be less able to accept the concepts of the Western education system 

widely adopted in China since the end of the Mao Era. People who are unhealthy, 

lacking confidence in their health condition or are shorter than the average height 

could also imply a lower level of human capital (Fogel, 1994). As for regional 

distinctness, it was recently found to be accountable for the discrimination towards 

migrants in the Chinese labor market (Lee, 2012). People from less developed parts of 

China usually have less access to formal education. Some of the variables are 

common as they would affect income level in general, while others only appear in the 

group of milieu variables. 

Table 1 lists the abbreviations and definition of all variables. Table 2 provides the 

descriptive statistics of the variables. The Table illustrates the basic difference 

between an urban and a migrant worker. On average, urban workers received an 

hourly wage of RMB$10.91 with an age of 40.89 years old, 12.44 years of education, 

and 14.7 years of work experience, while migrants get an hourly wage of RMB$5.93 

with 30.91 years of age, 9.62 years of education, and 4.94 years of work experience. 

Among them, 15% of urban workers are aged below 30, while 57% of migrants are 

aged below 30, and 31% of migrant workers work in the manufacturing sector while 

only 20% of urban workers have jobs in manufacturing. Most of the urban workers, 

59%, are employed in state-owned enterprises, while most of the migrants, 52%, are 

employed in privately-owned firms. In summary, the data show a general tendency 

that urban workers are (i) on average older than migrant workers, (ii) paid higher than 

migrant workers, (iii) better educated than migrants, (iv) more experienced (in work) 

than migrant workers, and (v) work more often in state-owned enterprises than 

migrants who are employed mostly in private enterprises.  

[insert Tables 1-2 here] 

 

IV. Estimation Results 

Tables 3 and 4 respectively provide the results of the Heckit test for both urban 

and migrant workers. Column (1) of the two tables is the base model, which regresses 

                                                                                                                                                        
lower boundary of the minimum monthly wage among those cities and provinces under survey.  
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log hourly income on personal traits of employed agents. Columns (2) to (5) of the 

two tables additionally add the factors of geography, cohort, firm characteristics, and 

industry, separately to the base model. Column (6) jointly adds all the factors, 

geography, cohort, firm characteristics, and industry to the base model.  

The six Heckit tests share similar results. According to the first-stage results, an 

urban worker with more confidence in his health is more likely to be employed, while 

such a factor is not a significant factor to determine the employment of a migrant. An 

urban agent who has the responsibility of child rearing is more likely to be employed. 

By contrast, a migrant rearing a child is less likely to find a job in a city because child 

rearing in a city is more difficult and can be a burden for the migrant. As for 

geography and cohort, both are insignificant factors for determining employment 

status for the migrant; however, an urban worker in the East is more likely to find a 

job than in the Central area as Eastern urban areas provide better labor conditions and 

job opportunities. Meanwhile, urban people of middle age are more likely to be 

employed, while young urban people do not exhibit an advantage in this regard. 

According to the second-stage results of income regression in Tables 3 and 4, 

sample correction terms derived from the first stage are significant for wage 

determination of both urban and migrant workers, implying the necessity to correct 

for sample selection bias. The negative coefficient means that the observed wage 

tends to underestimate the real one. Both years of education and work are positive and 

strongly significant for both urban and migrant workers, but the returns to work 

experience of migrant workers are nearly twice the returns to work experience of 

urban workers, implying that work experience is more important for those migrants 

who tend to be young, less educated, and unskilled. Another reason is that the average 

years of work experience of the migrants is lower than that of urban workers. This 

result is thus consistent with the law of diminishing returns. In fact, migrants in some 

occupations with the same number of years as that of urban workers, though paid 

lower than an urban worker, actually show a higher rate of return to work experience. 

This implies that migrant workers’ human capital level in terms of work experience 

when compared to an urban worker is too low. In fact, the average work experience of 

the urban worker is about three times that of the migrants. In contrast, the results 

show that urban workers have a higher rate of returns to education than the migrants, 

implying that urban workers enjoy more education resources than do migrant workers. 

After all, even if an urban worker has received more years of education than a migrant 

worker, despite diminishing marginal returns, the rate of returns to his education level 

with better education resources is still higher than that of a migrant worker with poor 

education resources. The significant but negative estimates of the squared value of 

work experience are consistent with the nonlinear effect suggested by the literature 

(e.g. Lee, 2012).  

Moreover, two other human capital variables, height and health condition, also 

show positive and significant effects on income level for both urban and migrant 

workers, and their effects are relatively stronger for the migrants than for the urban 

workers. This may have to do with the job characteristics in that migrants are engaged 

in work requiring more physical strength such as in the manufacturing sector and at 

low operation levels. All these results confirm that even in the Chinese labor market 

human capital remains an important dimension for understanding the determination of 

151



labor income. Furthermore, except for formal education, in which the urban worker 

has a great advantage over the migrants, other forms of human capital such as work 

experience and health condition show the migrants have larger rates of return, 

implying that improvement of human capital investment of the migrant can be an 

effective way to narrow the wage gap between the urban and rural sectors.   

As for geography, its coefficients are positive and significant; and, according to 

the magnitude, we find that whether for urban or migrant workers the income effect is 

higher in Eastern China and Central China than Southwest China. This is consistent 

with our observation that job opportunities are better in these regions. In regard to the 

cohort effect, there is a difference between urban and migrant workers. For urban 

workers, there are no significant differences among cohorts, while for migrants, 

younger workers tend to earn more, and the highest income goes to the age group of 

between 30 and 45 years old. This implies that after controlling for personal traits, 

cohort does not influence urban agents’ income level. We ascribe this phenomenon to 

a relatively stable work environment in urban areas faced by urban workers with 

different cohorts. However, the younger generation of migrants with more work 

experience tend to earn more, implying either better job opportunities provided for 

them as the economy developed or better labor quality of the new generation of 

migrants. 

As for firm size, consistent with the literature, larger firms tend to pay higher 

wages. An urban worker receives a bigger wage premium in a medium-size company, 

while a migrant earns the highest wage premium from a big company. This is because 

migrants usually work in big assembly-line companies as operation workers or 

laborers. For the type of firm ownership, both urban and migrant workers receive the 

highest wage premium from foreign-owned companies. However, in a 

privately-owned company or a state-owned company only urban workers have a wage 

premium, while in a privately-owned company migrant workers who mostly work in 

this type of firm suffered from a negative wage premium (wage loss), implying that 

private firms are most likely to take advantage of exploiting migrant workers.   

As for industry, urban workers tend to earn more in manufacturing; electric, 

water, and gas; information, computer, and software services; finance, real estate and 

leasing; scientific and technical services; education; health and social welfare; and 

domestic organization industries, while migrants earn more only in construction; 

information, computer, and software services; leasing; scientific and technical 

services; and education industries.  

 [insert Tables 2-4 here] 

Table 5 summarizes the decomposition of income differentials. Tables 6 and 7 

list unexplained and explained ratios. Group membership is not considered in Table 6 

but is considered in Table 7.  

Table 6 shows that our model specification in general explains up to 85-89%. 

When the urban worker is used as a reference group, the explained values of the 

coefficient part are, in overall terms, larger than those of the case where migrant 

workers are used as a reference group. Moreover, when geography, cohort, firm size, 

ownership, and industry type are simultaneously added to the basic model, the 

unexplained ratio can be reduced to 11% in the case where the urban workers are the 

reference group and to 15% in the case where the migrant workers are the reference 
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group. The value of the unexplained ratio is close to that of Lee (2012) but smaller 

than that of Magnani and Zhu (2012).7   

Columns (1) and (6) are the two baseline cases. Column (1) only considers 

personal traits, while column (6) considers personal traits, geography, cohort, firm 

characteristics, and industry type simultaneously. According to column (1), we know 

that personal traits as a group of explanatory variables explain 76% of the wage 

differential. The marginal effect of other variable groups, including geography, cohort, 

ownership and industry type added to the case of column (1), as column (6) shows, 

can only increase the explained ratio by 13% in Panel I (making it increase from 76% 

in column (1) to 89% in column (6)) and by 14% in Panel II (making it increase from 

71% in column (1) to 85% in column (6)). Therefore, personal traits are crucial to 

explaining the wage differential between urban and migrant workers.   

Among the other variable groups, the marginal contribution of cohort added to 

personal traits has the greatest effect, since it increases the explained ratios of column 

(1) by 9% in Panel I (improving it from 76% to 85%) and 11% in Panel II (improving 

it from 71% to 82%). By contrast, firm characteristics account for the least additional 

contribution, and geography and industry type share similar marginal effects. 

Finally, let us look at the case where group membership is considered. As Table 7 

shows, when group membership reflected in the interception of regression models is 

considered as the unexplained part, the explained ratio will drop sharply from 

70%-89% to 42%-60%. Meanwhile, we also find that cohort variable is least affected 

by the inclusion of group membership, since, when compared to the drop of 

geography, firm type and industry type, cohort solely added to column (1) brings 

about the smallest drop (from 85% in Panel I of Table 6 to 66% in Panel I of Table 7 

and from 82% in Panel II of Table 6 to 60% in Panel II of Table 7). This implies that, 

when compared to other cases, the case considering cohort has a smaller effect on 

group members. Since group membership is a crucial component of the unexplained 

ratio, we argue that the inclusion of cohort will increase the explained ratio. By 

contrast, when geography, firm characteristics, and industry type are added to column 

(1) of Table 7, there is no significant increase in the explained ratio. This result 

implies that if discrimination towards migrants is reflected in group membership, then 

the discrimination may largely be related to geography, firm ownership, and industry 

type. These findings are consistent with those of Meng and Zhang (2001) and 

Appleton et al. (2004) who show significant labor market segregation and 

discrimination in occupation and industry of migrant workers in China.    

[insert Tables 5-7 here] 

 

V. Conclusion 

Using the Blinder-Oaxaca decomposition method, this study analyzes the 

influence of personal traits, geography, cohort, firm characteristics, and industry type 

on wage differentials between urban and migrant workers. The results show that, 

without considering the unexplained part resulting from group membership, up to 

85-89% of wage differentials in China’s labor market can be explained by personal 

                                                      
7 Magnani and Zhu (2012) also point out that controlling for occupation and industry variables in 

decomposition may underestimate the discrimination effects.    
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traits, geography, cohort, firm characteristics, and industry type. And, if we solely 

look at the influence of personal traits on wage differential, we find that they explain 

71-76% of the wage differential, which is consistent with the findings of Lee (2012). 

Among them, human capital variables are an important factor determining one’s wage. 

On the other hand, if group membership is considered, the explained ratios drop 

universally in all the cases. However, among them, the case where cohort variable is 

added is least affected. 

These findings, on the one hand, imply that wage differential of China’s labor 

market is largely accounted for by the difference in human capital level, since 

personal traits such as education level, work experience, height, health condition are 

all crucial to determining wages. However, despite that migrants are subject to less 

educational resources and opportunity and hence receive less education and 

accumulate less work experience, they still have significantly higher rates of return to 

health and work experience. Thus, policies towards the improvement in the human 

capital accumulation of the migrants can be an effective means to narrow the wage 

gap between rural and urban workers. On the other hand, we also find that the 

addition of the cohort variable helps to increase the explained ratio, whereas other 

factors such as geography, firm characteristics, and industry type are more 

accountable for the discrimination towards migrants who are paid less than the urban 

workers. The cohort effect may represent a better labor quality of new generations of 

migrants. However, the effect of group membership is likely the reflection of the 

current household registration (Hukou) system that not only discriminates against the 

migrants in their identity and welfare benefits that the urban worker may be entitled to 

receive, but also on their children’s educational opportunities and school admissions, 

which significantly imposes a negative effect on the next generation of migrants. Thus, 

an institutional reform to abolish the Hukou system is perhaps the critical policy to 

close the income gap between the rural and urban divide. Figure 1. Real urban and rural 

per capita income, 1996–2010 

 

Source: National Bureau of Statistics of China (2011). 

Figure 2. The ratio of urban log hourly wage to migrant log hourly wage, by age 
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Source: National Survey Research Center at Renmin University of China (2008). 

 

 

 

Figure 3. The ratio of urban log hourly wage to migrant log hourly wage, by education level 

 
Source: National Survey Research Center at Renmin University of China (2008). 
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Table 1. Abbreviations and descriptions of variables 
group of variable variable name explanation note 

 Lhrincome   log of hour wage  
 Employed  

 
being hired as a permanent worker, long term contract worker 
(one year and above) or a short term contract worker (less 
than one year) 

 

personal traits: Yrofwork  
 

years of work in present occupation  

 Yrofworksq  
 

the square of yrofwork  

 Eduyear  years of education  
 Male  gender dummy (male1 and female0)  
 Healthy  dummy of good health (the value of dummy is 1 if the score 

of self-evaluation on health is between 1 and 3 otherwise its 
value is 0)  
 

 

 Noconfid  dummy of “lacking confidence”  
 Childum dummy of children (1 if children number is greater than 0 and 

0 otherwise) 
 

geography:  
 

Central  
 

dummy of central China southwest is the 
reference group 

 East  dummy of eastern China  
 Southwest  dummy of southwestern China  
cohort Oldgen  dummy of old generation (aged above 60) oldgen is the 

reference group 
 Midgen2  

 
dummy of mid-generation (aged between 45 and 60)  

 Midgen1  
 

dummy of mid-generation (aged between 30 and 45)  

 Youngen  
 

dummy of young generation (aged below 30)  

firm characteristics Smallcom firm size dummy for small companies (with size smaller than 
50 persons) 

smallcom is the 
reference group 

 Midcom firm size dummy for medium enterprises (with size between 
50 and 500 persons) 

 

 Bigcom firm size dummy for big company (with size no less than 500 
persons) 

 

 Foreignown   ownership dummy for “foreign-owned”  
 Privateown  ownership dummy for “private-owned”  
 Stateown  ownership dummy for “state-owned”  
industry type  Indprim  industry dummy for “Agriculture, Forestry, Animal 

husbandry, Fishery” 
indsalntra is the 
reference group 

 Indmin  industry dummy for  “Mining”   
 Indmanu  industry dummy for “Manufacturing”  
 Indelewatgas  industry dummy for “Production and Supply of Electricity, 

Gas and Water” 
 

 Indconst  industry dummy for “Construction Enterprise”  
 Indtransp  industry dummy for “Transport, Storage and Post Industry”  
 Indict  industry dummy for “Information Transmission, Computer 

Services and Software Industry” 
 

 Indsalntra  industry dummy for “Wholesale and Retail Trade”  
 Indhotel industry dummy for “Hotel and Catering Services”  
 Indfinanc industry dummy for “Financial Intermediation”  
 Indestate  industry dummy for “Real Estate Industry”  
 Indleasing industry dummy for “Leasing and Business Services”  
 Indscience industry dummy for “Scientific Research, Technical Service 

and Geologic Prospecting” 
 

 Indenvtmange  industry dummy for “Management of Water Conservancy, 
Environment and Public Facilities” 

 

 Indservice  industry dummy for “Services to Households and Other 
Services” 

 

 Indedu  
 

industry dummy for “Education”  

 Indwelfare  industry dummy for “Health, Social Security and Social 
Welfare” 

 

 Indculture  industry dummy for “Culture, Sport and Entertainment”  
 Inddomesorg  industry dummy for “Public Management and Social 

Organization” 
 

 Indintlorg  
 

industry dummy for “International Organizations”.  
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Table 2. Descriptive statistics     

 urban workers migrants  

 Obs Mean Std.Dev. Obs Mean Std.Dev. 

lhrincome 5643 2.39 0.67 3198 1.78 0.49 

central 5790 0.34 0.47 3257 0.38 0.48 

east 5790 0.46 0.50 3257 0.46 0.50 

southwest 5790 0.20 0.40 3257 0.16 0.37 

height 5776 167.05 7.47 3256 166.85 6.98 

yrofwork 5775 14.70 10.58 3251 4.94 4.33 

yrofworksq 5775 327.84 400.85 3251 43.17 88.47 

age 5770 40.89 9.77 3251 30.91 9.62 

highedu 5790 0.17 0.37 3257 0.02 0.14 

midedu 5790 0.76 0.43 3257 0.77 0.42 

eduyear 5724 12.44 3.08 3223 9.62 2.33 

lowedu 5790 0.08 0.27 3257 0.21 0.41 

oldgen 5790 0.02 0.14 3257 0.01 0.11 

midgen2 5790 0.37 0.48 3257 0.08 0.27 

midgen1 5790 0.46 0.50 3257 0.34 0.47 

youngen 5790 0.15 0.36 3257 0.57 0.50 

male 5790 0.57 0.49 3257 0.62 0.49 

healthy 5790 0.98 0.13 3257 0.99 0.08 

noconfid 3423 1.44 0.53 2890 1.46 0.57 

childum 5790 0.80 0.40 3257 0.50 0.50 

smallcom 5790 0.31 0.46 3257 0.43 0.49 

midcom 5790 0.44 0.50 3257 0.14 0.35 

bigcom 5790 0.25 0.43 3257 0.43 0.50 

indprim 5790 0.01 0.11 3257 0.00 0.00 

indmin 5790 0.01 0.11 3257 0.00 0.02 

indmanu 5790 0.20 0.40 3257 0.31 0.46 

indelewatgas 5790 0.04 0.20 3257 0.00 0.04 

indconst 5790 0.03 0.18 3257 0.10 0.30 

indtransp 5790 0.10 0.29 3257 0.03 0.18 

indict 5790 0.04 0.20 3257 0.01 0.09 

indsalntra 5790 0.09 0.28 3257 0.14 0.35 

indhotel 5790 0.03 0.16 3257 0.16 0.37 

indfinanc 5790 0.04 0.20 3257 0.00 0.06 

indestate 5790 0.02 0.14 3257 0.05 0.21 

indleasing 5790 0.03 0.17 3257 0.01 0.11 

indscience 5790 0.03 0.17 3257 0.02 0.15 

indenvtmange 5790 0.01 0.12 3257 0.01 0.08 

indservice 5790 0.09 0.29 3257 0.10 0.30 

indedu 5790 0.06 0.24 3257 0.01 0.09 

indwelfare 5790 0.04 0.21 3257 0.02 0.15 

indculture 5790 0.02 0.14 3257 0.01 0.12 

inddomesorg 5790 0.09 0.29 3257 0.00 0.05 

indintlorg 5790 0.00 0.02 3257 0.00 0.00 

foreignown 5790 0.05 0.22 3257 0.10 0.30 

privateown 5790 0.18 0.38 3257 0.52 0.50 

stateown 5790 0.59 0.49 3257 0.12 0.32 

othercomtp 5790 0.19 0.39 3257 0.26 0.44 
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Table 3. Income regression for urban workers      
Dep var= lhrincome 

 
(1) Personal traits 

(2) Personal traits + 
Geography 

(3) Personal traits + 
Cohort 

(4) Personal traits + Firm 
characteristics 

(5) Personal traits + 
Industry 

(6) Personal traits + 
Geography + Cohort + 
Firm characteristics + 

Industry 
Height 0.005 **(0.002) 0.000 (0.002) 0.005 **(0.002) 0.003 (0.002) 0.004 *(0.002) -0.001 (0.002) 
Yrofwork 0.030 ***(0.004) 0.031 ***(0.004) 0.030 ***(0.004) 0.027 ***(0.004) 0.027 ***(0.004) 0.026 ***(0.004) 
Yrofworksq 0.000 ***(0.000) 0.000 ***(0.000) 0.000 ***(0.000) 0.000 ***(0.000) 0.000 ***(0.000) 0.000 ***(0.000) 
Eduyear 0.063 ***(0.005) 0.065 ***(0.005) 0.060 ***(0.006) 0.060 ***(0.005) 0.055 ***(0.005) 0.051 ***(0.007) 
Healthy 0.169 **(0.084) 0.162 *(0.084) 0.161 *(0.088) 0.186 **(0.083) 0.146 *(0.083) 0.134 (0.086) 
Childum -0.007 (0.034) -0.020 (0.033) 0.007 (0.041) 0.010 (0.033) 0.008 (0.034) -0.006 (0.039) 
Male 0.066 *(0.034) 0.123 ***(0.035) 0.061 (0.039) 0.080 **(0.034) 0.092 ***(0.034) 0.140 ***(0.040) 
East 

 
0.251 ***(0.030) 

   
0.238 ***(0.029) 

Central 
 

0.284 ***(0.031) 
   

0.283 ***(0.030) 
Midgen2 

  
-0.146 (0.115) 

  
-0.146 (0.118) 

Midgen1 
  

-0.100 (0.127) 
  

-0.143 (0.131) 
Youngen 

  
-0.089 (0.126) 

  
-0.163 (0.129) 

Midcom 
   

0.151 ***(0.025) 
 

0.143 ***(0.025) 
Bigcom 

   
0.102 ***(0.030) 

 
0.133 ***(0.031) 

Foreignown 
   

0.411 ***(0.055) 
 

0.401 ***(0.054) 
Privateown 

   
0.076 **(0.035) 

 
0.080 **(0.034) 

Stateown 
   

0.164 ***(0.028) 
 

0.127 ***(0.028) 
Indmin 

    
-0.098 (0.110) -0.083 (0.107) 

Indmanu 
    

-0.060 (0.041) -0.112 ***(0.041) 
Indelewatgas 

    
0.135 **(0.064) 0.113 *(0.063) 

Indconst 
    

0.037 (0.068) 0.018 (0.067) 
Indtransp 

    
-0.003 (0.048) -0.046 (0.048) 

Indict 
    

0.258 ***(0.061) 0.197 ***(0.060) 
Indhotel 

    
0.001 (0.075) 0.013 (0.073) 

Indfinanc 
    

0.298 ***(0.061) 0.289 ***(0.060) 
Indestate 

    
0.240 ***(0.086) 0.285 ***(0.083) 

Indleasing 
    

0.094 (0.073) 0.111 (0.071) 
Indscience 

    
0.154 **(0.071) 0.163 **(0.070) 

Indenvtmange 
    

0.046 (0.094) -0.009 (0.092) 
Indservice 

    
-0.171 ***(0.046) -0.121 ***(0.045) 

Indedu 
    

0.155 ***(0.053) 0.131 **(0.053) 
Indwelfare 

    
0.187 ***(0.059) 0.145 **(0.059) 

Indculture 
    

0.116 (0.079) 0.109 (0.077) 
Inddomesorg 

    
0.151 ***(0.046) 0.155 ***(0.048) 

Lambda -0.165 ***(0.057) -0.153 ***(0.059) -0.194 **(0.084) -0.125 **(0.057) -0.134 **(0.057) -0.158 *(0.092) 
cons 0.444 (0.385) 0.939 **(0.383) 0.611 (0.452) 0.464 (0.379) 0.592 (0.379) 1.343 ***(0.449) 

Employed 
      

Age -0.047 ***(0.005) -0.047 ***(0.005) -0.047 ***(0.005) -0.047 ***(0.005) -0.047 ***(0.005) -0.047 ***(0.005) 
Healthy 0.571 ***(0.097) 0.571 ***(0.097) 0.571 ***(0.097) 0.571 ***(0.097) 0.571 ***(0.097) 0.571 ***(0.097) 
Noconfid -0.135 ***(0.032) -0.135 ***(0.032) -0.135 ***(0.032) -0.135 ***(0.032) -0.135 ***(0.032) -0.135 ***(0.032) 
Eduyear 0.116 ***(0.006) 0.116 ***(0.006) 0.116 ***(0.006) 0.116 ***(0.006) 0.116 ***(0.006) 0.116 ***(0.006) 
Childum 0.169 **(0.077) 0.169 **(0.077) 0.169 **(0.077) 0.169 **(0.077) 0.169 **(0.077) 0.169 **(0.077) 
Male 0.586 ***(0.037) 0.586 ***(0.037) 0.586 ***(0.037) 0.586 ***(0.037) 0.586 ***(0.037) 0.586 ***(0.037) 
East 0.152 ***(0.048) 0.152 ***(0.048) 0.152 ***(0.048) 0.152 ***(0.048) 0.152 ***(0.048) 0.152 ***(0.048) 
Central -0.107 **(0.050) -0.107 **(0.050) -0.107 **(0.050) -0.107 **(0.050) -0.107 **(0.050) -0.107 **(0.050) 
Midgen2 0.955 ***(0.094) 0.955 ***(0.094) 0.955 ***(0.094) 0.955 ***(0.094) 0.955 ***(0.094) 0.955 ***(0.094) 
Midgen1 0.764 ***(0.136) 0.764 ***(0.136) 0.764 ***(0.136) 0.764 ***(0.136) 0.764 ***(0.136) 0.764 ***(0.136) 
Youngen 0.076 (0.187) 0.076 (0.187) 0.076 (0.187) 0.076 (0.187) 0.076 (0.187) 0.076 (0.187) 
Cons -0.601 *(0.331) -0.601 *(0.331) -0.601 *(0.331) -0.601 *(0.331) -0.601 *(0.331) -0.601 *(0.331) 
obs. 

  
6257 6257 6257 6257 

censored_obs. 
  

2957 2957 2957 2957 
uncensored_obs. 

  
3300 3300 3300 3300 

Wald_chi2 
  

355.58 488.99 515.41 768.61 

Note: Significance level: 1%=***, 5%=** and 10%=*. For abbreviations, see Table 3. 
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Table 4. Income regression for migrant workers   
Dep var= lhrincome 

 
(1) Personal traits 

(2) Personal traits + 
Geography 

(3) Personal traits + 
Cohort 

(4) Personal traits + Firm 
characteristics 

(5) Personal traits + 
Industry 

(6) on personal traits + 
geography + cohort + firm 
characteristics + industry 

Height 0.010 ***(0.002) 0.006 ***(0.002) 0.010 ***(0.002) 0.009 ***(0.002) 0.010 ***(0.002) 0.006 ***(0.002) 
Yrofwork 0.058 ***(0.005) 0.051 ***(0.005) 0.053 ***(0.005) 0.051 ***(0.005) 0.055 ***(0.005) 0.042 ***(0.005) 
Yrofworksq -0.002 ***(0.000) -0.002 ***(0.000) -0.002 ***(0.000) -0.002 ***(0.000) -0.002 ***(0.000) -0.001 ***(0.000) 
Eduyear 0.055 ***(0.004) 0.058 ***(0.003) 0.055 ***(0.004) 0.051 ***(0.004) 0.053 ***(0.004) 0.053 ***(0.003) 
Healthy 0.191 *(0.101) 0.185 *(0.097) 0.208 **(0.101) 0.186 *(0.098) 0.154 (0.099) 0.163 *(0.094) 
Childum 0.003 (0.018) 0.020 (0.018) -0.055 **(0.025) -0.001 (0.018) -0.009 (0.018) -0.015 (0.023) 
Male 0.004 (0.026) 0.055 **(0.025) -0.114 ***(0.037) 0.018 (0.025) -0.024 (0.026) -0.049 (0.032) 
East 

 
0.361 ***(0.023) 

   
0.312 ***(0.026) 

Central 
 

0.261 ***(0.024) 
   

0.190 ***(0.026) 
Midgen2 

  
0.448 ***(0.112) 

  
0.388 ***(0.098) 

Midgen1 
  

0.697 ***(0.121) 
  

0.619 ***(0.106) 
Youngen 

  
0.459 ***(0.111) 

  
0.464 ***(0.096) 

Midcom 
   

0.005 (0.025) 
 

-0.015 (0.024) 
Bigcom 

   
0.116 ***(0.018) 

 
0.077 ***(0.019) 

Foreignown 
   

0.160 ***(0.031) 
 

0.116 ***(0.031) 
Privateown 

   
-0.052 ***(0.019) 

 
-0.026 (0.018) 

Stateown 
   

0.008 (0.028) 
 

0.012 (0.027) 
Indmin 

    
0.357 (0.442) 0.350 (0.427) 

Indmanu 
    

0.144 ***(0.025) 0.040 (0.026) 
Indelewatgas 

    
0.223 (0.219) 0.090 (0.209) 

Indconst 
    

0.144 ***(0.034) 0.103 ***(0.033) 
Indtransp 

    
0.060 (0.048) 0.009 (0.046) 

Indict 
    

0.185 **(0.090) 0.156 *(0.086) 
Indhotel 

    
-0.118 ***(0.028) -0.102 ***(0.027) 

Indfinanc 
    

0.089 (0.123) 0.127 (0.118) 
Indestate 

    
0.029 (0.041) 0.046 (0.040) 

Indleasing 
    

0.245 ***(0.072) 0.232 ***(0.069) 
Indscience 

    
0.139 **(0.055) 0.104 **(0.052) 

Indenvtmange 
    

-0.025 (0.103) -0.045 (0.099) 
Indservice 

    
-0.025 (0.032) -0.054 *(0.031) 

Indedu 
    

0.115 (0.090) 0.111 (0.086) 
Indwelfare 

    
-0.090 (0.057) -0.129 **(0.054) 

Indculture 
    

0.087 (0.068) 0.095 (0.064) 
Inddomesorg 

    
-0.264 *(0.147) -0.355 **(0.140) 

Lambda 0.009 (0.069) 0.120 *(0.067) -0.755 ***(0.146) 0.075 (0.068) 0.049 (0.068) -0.411 ***(0.132) 
Cons -0.779 ***(0.292) -0.518 *(0.283) -0.482 (0.324) -0.725 **(0.286) -0.840 ***(0.286) -0.376 (0.298) 
Employed 

      
Age 0.026 ***(0.002) 0.026 ***(0.002) 0.026 ***(0.002) 0.026 ***(0.002) 0.026 ***(0.002) 0.026 ***(0.002) 
Male 0.214 ***(0.029) 0.214 ***(0.029) 0.214 ***(0.029) 0.214 ***(0.029) 0.214 ***(0.029) 0.214 ***(0.029) 
East 0.022 (0.041) 0.022 (0.041) 0.022 (0.041) 0.022 (0.041) 0.022 (0.041) 0.022 (0.041) 
Central 0.023 (0.042) 0.023 (0.042) 0.023 (0.042) 0.023 (0.042) 0.023 (0.042) 0.023 (0.042) 
Youngen 0.628 ***(0.048) 0.628 ***(0.048) 0.628 ***(0.048) 0.628 ***(0.048) 0.628 ***(0.048) 0.628 ***(0.048) 
Cons -1.565 ***(0.089) -1.565 ***(0.089) -1.565 ***(0.089) -1.565 ***(0.089) -1.565 ***(0.089) -1.565 ***(0.089) 
obs. 8325 8325 8325 8325 8325 8325 
censored_obs. 5169 5169 5169 5169 5169 5169 
uncensored_obs. 3156 3156 3156 3156 3156 3156 
Wald_chi2 532.09 811.37 558.54 703.93 735.06 1055.64 

Note: Significance level: 1%=***, 5%=** and 10%=*. For abbreviations, see Table 3. 
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Table 5. Summary of income differential decomposition  

 

(1) 

personal traits 

(2) 

(1)+geography 

(3) 

(1)+cohort 

(4) 
 (1)+ firm type 

(size and 
ownership) 

(5) 
(1)+ industry 

type 

(6) 

all included 

urban as reference 
      

A: coefficient; explained. 0.33 0.32 0.31 0.36 0.35 0.34 

B: coefficient; unexplained  -0.84 -0.97 -1.42 -0.79 -1.04 -1.76 

C: constant; unexplained 1.22 1.46 1.09 1.19 1.43 1.72 

migrant as reference 
      

A: coefficient; explained. 0.19 0.19 0.20 0.20 0.17 0.16 

B: coefficient; unexplained  -0.71 -0.84 -1.32 -0.64 -0.87 -1.58 

C: constant; unexplained 1.22 1.46 1.09 1.19 1.43 1.72 

 
Table 6. Unexplained and explained ratios (without group membership) 

 

(1) 

personal traits 

(2) 

(1)+geography 

(3)  

(1)+cohort 

(4)  

(1)+ firm type 
(size and 

ownership) 

(5) 

(1)+ industry 

type 

(6) 

 all included 

Panel I. urban as reference 
      

exp(A)/(exp(A)+exp(B)) 76% 78% 85% 76% 80% 89% 

exp(B)/(exp(A)+exp(B)) 24% 22% 15% 24% 20% 11% 

Panel II. migrant as reference 
      

exp(A)/(exp(A)+exp(B)) 71% 74% 82% 70% 74% 85% 

exp(B)/(exp(A)+exp(B)) 29% 26% 18% 30% 26% 15% 

 

Table 7. Unexplained and explained ratios (with group membership) 

 

(1) 

personal traits 

(2) 

(1)+geography 

(3)  

(1)+cohort 

(4)  

(1)+ firm type 
(size and 

ownership) 

(5) 

(1)+ industry 

type 

(6) 

 all included 

Panel I. urban as ref 
      

exp(A)/(exp(A)+exp(B+C)) 49% 46% 66% 49% 49% 60% 

exp(B+C)/(exp(A)+exp(B+C)) 51% 54% 34% 51% 51% 40% 

Panel II. migrant as reference 
      

exp(A)/(exp(A)+exp(B+C)) 42% 40% 60% 41% 40% 51% 

exp(B+C)/(exp(A)+exp(B+C)) 58% 60% 40% 59% 60% 49% 
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Appendix  

 

Proof of equation (3) 

Consider the case where migrant is used as a reference group, wage differential can be 

expressed as   

  

   

 

, which can be alternatively expressed as 

. 

This equation describes wage differential between urban and migrant workers as 

a deviation from the average wage level of migrant workers, . We treat 

 ,  and  as three sources of 

the deviation so we decompose the deviation as three parts influenced by the three 

factors. We give each part an equal weight so  can be 

expressed as a summand of  

(i)  where ,  and 

,  

(ii)  where ,  and 

, and  

(iii)  where ,  and 

.  

Thus,  

 

  

. 
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Abstract 

International Labor Organization (ILO) has been encouraging countries to 

implement international labor standards since 1919. With the help of international 

labor standards, ILO aims to improve quality of human life and dignity. In order to 

reach this aim, the ILO's 1998 Declaration on Fundamental Principles and Rights at 

Work sets out four core labor standards that are binding on all ILO member states. 

Although developed countries ratified many standards, developing countries and 

especially Muslim countries are lagging behind. In this paper, we attempt 

document the labor standards in Muslim countries by using ILO’s Information 

System on International Labor Standards and compare their position with the rest 

of the world. 

 

 

Keywords: Labor standards, Muslim countries. 

 

1. Introduction 

Recently, as the world gets more globalized, people and nations have started to 
recognize the importance of labor rights more broadly. Many of the core labor 
rights were ratified throughout the last decade by a majority of countries, but 
concerns about the labor standards came into question for the first time in United 
Kingdom after the Industrial Revolution. Even though the need for an international 
organization to regulate labor rights was obvious, no major steps were taken until 
the end of First World War. In 1919, International Labor Organization (ILO) was 
created as a special branch of the United Nations, with an aim to establish 
internationally recognized human and labor rights, to persuade nations to recognize 
these rights and to resolve disputed concerning their implementation.   

The issue of labor standards can be analyzed from different angles-aspects. One 
aspect of studying labor rights is to relate labor rights with human rights. 
Implementation of basic rights surely helps to protect human dignity and promotes 
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social justice but it does so with the expense of increase in labor costs. As the 
globalization expands to more countries, competition between and within countries 
intensifies in a great manner.  The increase in competition puts workers in danger 
since labor is not as mobile as capital, and therefore regarded as the primary 
production factor whose cost could be diminished easily. For that reason, labor 
standards have been extensively studied over the past two decades. One line of 
research explores the relationship between labor standards and export performance. 
If labor standards are cost-push factors, then in countries where labor is well 
protected, export goods would be more expensive with respect to the countries 
where labor is less protected. Hence, the former countries would have lower level 
of economic growth than the latter one. In addition, governments, especially in 
lower income regions of the world, might tolerate poor working conditions to 
attract foreign direct investment. 

However, labor standards are not necessarily only cost-push factors. Considering 
especially the fundamental labor standards (FLS) which we discuss in detail below, 
they are required in order to protect basic human rights. Since human capital is the 
engine of growth in modern economies, it is not reasonable to think that human 
capital accumulation can be achieved without protecting labor properly. Preventing 
and protecting child labor, for instance, is crucial for human capital development. 
Furthermore, human capital is an important production factor for both attracting 
foreign direct investments and producing/exporting high value added products. 
Hence a counter argument is that well protected labor rights is, quite the contrary, a 
prerequisite for human capital development and long-run economic growth. 

Various countries differ in implementation of labor rights for different reasons but 
from a moral point of view, labor rights can be seen as a complementary to human 
rights and it becomes important to emphasize the relationship between ILO and 
international human rights law. The Universal Declaration of Human Rights of 
1948 was adopted by the United Nations General Assembly and is a milestone 
document in the history of human rights. Article 23 of the Declaration asserts: 
“everyone has the right to work, to free choice of employment, has the right to 
equal pay for equal work and has the right to form and join trade unions for the 
protection of his interests”.  As can be seen, this Article has close relations with 
ILO’s aim of improving quality of life by improving working conditions for 
employees. To fulfil aim, the ILO`s 1998 Declaration on Fundamental Principles 
and Rights at Work sets our four core labor standards that are binding on all ILO 
member states.  

The aim of this study is to investigate how well ILO’s fundamental labor standards 

are recognized in Muslim countries. This paper is structured as follows: the section 

following this introduction provides an overview of international labor standards. 

Section 3 analyses fundamental labor standards in Muslim countries, section 4 

discusses the importance of legal systems, section 5 concludes. 
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2. An Overview of International Labor Standards 

Since its foundation, ILO has been encouraging countries to implement 

international labor standards in order to improve labor conditions. ILO’s 

conventions compromise a wide range of worker rights, from rights related to 

freedom of association, collective bargaining, and industrial relations to rights 

regarding seafarers. Hence the type and total number of conventions that a country 

ratifies is very likely to change depending on the income level, geographical 

conditions, political structure and culture as well as religion of that particular 

country. Recognizing that economic growth alone is not enough to provide social 

justice around the world, ILO issued a declaration and defined FLS which apply to 

all people in all states - regardless of the level of economic in 1998. The 

declaration commits member states to respect and promote eight fundamental 

rights defined in four categories: 

 Freedom of association and right to collective bargaining 

 The effective abolition of child labor 

 The elimination of all forms of forced or compulsory labor 

 The elimination of discrimination in respect of employment and 

occupation. 

These rights can also be seen as a crucial factor in strengthening human capital in 

countries. For example, with abolition of child labor the ILO is hoping to improve 

the education, health and motivation of children. However, it is very difficult to 

solve such an endemic problem just by law. Hence child labor prohibition laws 

should be accompanied by anti-poverty policies and by improving schooling costs 

and conditions.  

Elimination of forced labor and the equity rationale can be related to human rights. 

Where all human being are born free and equal in dignity and rights, they cannot be 

forced to work for any reasons. Same logic can be applied to equity, where 

everybody is equal discrimination in respect of employment and occupation should 

be abandoned. Studying all these core rights, one can claim that these provide a 

process not a particular outcome or more clearly they give us a freedom to choose 

(McCrudden and Davies, 2000). 

Even though 185 of the 193 United Nations member states are also members of the 

ILO, it does not mean that all of the core standards are entirely ratified by all 

member states. 179 countries ratified the convention concerning the Prohibition 

and Immediate Action for the Elimination of Worst Forms of Child Labor. This 

convention is also the most ratified convention among core standards. 
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Unfortunately, only 153 countries were accepting the Freedom of Association and 

Protection of the Right to Organize Convention.  

It is also worth mentioning that since ILO has no sanctioning power on countries, it 

cannot force them to ratify all the standards that ILO formalized. In addition, even 

though ILO’s supervisory bodies- the Committee of Experts on the Application of 

Conventions and Recommendations (CEACR) and the Conference Committee on 

the Application of Conventions and Recommendations- have the authority to 

monitor conformance with labor standards, ILO review and complaint mechanisms 

mainly function to bring to lights the violations and to shame those who commit 

them (Anner and Caraway, 2010). 

3. International Labor Standards in Muslim Countries 

Countries have applied different legal systems according to their needs, cultures 
and conditions. The choice of their labor laws can be related to their legal origin 
and economic system. Common and civil law countries utilize different strategies 
for dealing with market failure: common law relies on contract and private 
litigation and civil law on direct supervision of markets by the government. Thus, 
their legal origins have created differences in their labor regulations and according 
to Botero et. al. (2005), Socialist and French legal origin countries have sharply 
higher levels of labor regulations than do common law countries.  

Table 1. Ratification of ILO fundamental labor standards (as of 2013) (Source: ILO) 

No. ILO Convention Year of Adoption 
Number of 
Countries 

 
Union Rights 

  
87 Freedom of Association and Protection of the Right  1948 29 

 
to Organize Convention 

  
98 Right to Organize and Collective Bargaining Convention 1949 36 

    

 
Forced Labor  

  
29 Forced Labor Convention 1930 43 

105 Abolition of Forced Labor Convention 1957 43 

    

 
Child Labor 

  
138 Minimum Age Convention 1973 41 

182 Worst Forms of Child Labor Convention 1999 44 

    

 
Discrimination 

  
100 Equal Remuneration Convention 1951 39 

111 Discrimination (Employment and Occupation) Convention 1958 42 
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We have tried to follow a similar attitude with core labor rights. By examining the 
ratified conventions in details, we tried to identify the standpoint of the countries. 
Despite the importance of fundamental labor standards, there stands a gap between 
Muslim countries and others. Among the 45 countries in which Muslim population 
is the majority, only 27 of these nations ratified all of them by the year of 2013. As 
table 1 demonstrates, there is a lack of willingness in Muslim countries in 
participating to conventions especially related to union rights. It appears that only 
29 Muslim countries ratified Right to Organize and Collective Bargaining 
Convention was and 36 Muslim countries ratified Freedom of Association and 
Protection of the Right to Organize Convention. Considering the other FLS, equal 
remuneration convention is the one which is ratified by the least number of Muslim 
countries by the year of 2013.  Figure 1: International labor standards in 
Muslim and NonMuslim Countries 

 

Panel a of figure 1 depicts the evolution of FLS in countries where the majority of 
the population is Muslim (51% or more) or the majority is from another religion. 
We observe that during the sample period, Muslim countries on average have 
lower level of FLS with respect to the other countries. Panel b depicts the total 
labor standards (TLS) according to majority of population being either Muslim or 
from another religion. Compared to the FLS, the difference is now more striking. 
There is a clear difference between the number of labor standards that are ratified 
between Muslim and non-Muslim countries. The total number of ratification 
decreases a few in the middle of 1990s and 2000s, but the difference is about ten 
and it does not change dramatically during the period. 

In figure 2, we analyze the Muslim countries according to their geographical 

region. In first panel of the figure, we observe that from 1960s to 2000, African 

Muslim countries have greater number of FLS than the Asian Muslim countries. 

Although the number is equalized in the beginning of 2000, on average, African 

countries ratified larger number of FLS by the end of 2013. In the second panel of 

the figure, we compare TLS. In this case, there is a clearer difference during the 
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whole period. It appears that African Muslim countries attribute more importance 

to ILO's labor standards than the Asian Muslim countries. The difference between 

the total labor standards is increasing from 1960 to 1993. Although, the difference 

decreases after that year, by the end of the sample period, African countries ratified 

more conventions than the Asian Muslim countries. 

Figure 2: International Labor Standards in Muslim Countries (by Region) 

 

Next we decompose Muslim countries according to income level. Based on World 

Bank classification, Muslim countries classified as low income, middle income and 

high income countries. In the first panel of the figure 3, we depict fundamental 

labor standards based on income classification. The figure shows a very interesting 

observation. It appears that low income Muslim countries ratified more FLS than 

the middle and high income Muslim countries. There is a very clear difference 

between low and middle income Muslim countries and high income Muslim 

countries. On the other hand, low income Muslim countries start with slightly 

lower level of FLS than the middle income Muslim countries but then until 2000, 

they have greater level of FLS. By 2013 low income Muslim countries have 

slightly higher number of FLS than middle income Muslim countries and both 

group of countries have greater number of FLS than high income Muslim 

countries. In the second panel, we compare Muslim countries according to the total 

number of ls. It seems that the trend for FLS is also prevalent for TLS. Low and 

middle income Muslim countries start from the same level, then we observe a 

separation from the mid-1960s to 2000 and they reach the same level again. 

However, the total number of ILO ratifications is much lower in the high income 

Muslim countries during the whole period. 
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Figure 3: International Labor Standards in Muslim Countries (by Income) 

 

Figure 4: International Labor Standards in Muslim Countries (by Political 

System) 

 

Finally, we decompose Muslim countries according to the legal system in figure 4. 

Muslim countries are classified according to whether they are ruled by sharia, by a 

mixed system (sharia and another legal system e.g. common law) or by a secular 

system. The first panel of the figure represents the evolution of FLS. It shows that 

during the whole period, secular countries have the highest share of FLS than the 

sharia and mixed system countries. By 2013, secular countries have FLS almost 

equal to 8, mixed around 7 and sharia countries 6.2. Considering the total number 

of labor standards, we observe that secular and mixed countries start from the same 

level. Although, the lines intersect at some periods, by 2013, secular Muslim 

countries have greater number of TLS than the mixed Muslim countries. In 

addition, both group of countries ratified much more ILO conventions than sharia 

countries during the whole period. By 2013, the difference between secular and 

sharia countries is equal to 15 conventions. 
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4. Muslim Countries and Legal Systems (Explaining the Difference) 

As can be seen from the previous chapter, the evidence reveals that in Muslim 
countries ILO’s FLS are ratified below the average and they are even less ratified 
in the countries where Islamic legal system is accepted. Even though governments 
may consider that their law practices are sufficient, this does not explain the 
discrepancy between the countries. But why there stands an obvious gap between 
the Muslim countries? In this section we will try to answer the reasons behind. We 
thought the practice of law might have significant effect on Muslim countries. In 
order to specify the legal origin in Muslim countries we used data from the CIA 
Factbook whether the country had Common Law/Civil Law/Shari’a Law/ 
combined Shari’a Law with Civil Law/ combined Shari’a Law with Common Law. 
Before proceeding further it might be useful to take a closer look at the Muslim 
countries.  

Many people assume that most Muslim people live in the Middle East but in fact 
this region constitutes about 35 percent of the total world Muslim population. Most 
populous Muslim states are Indonesia, Pakistan, Bangladesh, and India are all 
outside the Middle East. Only 19 of the Muslim countries can be found in the 
Middle East and not all of these countries have Arab populations. Most of this 
region was under the Ottoman Rule for centuries, and traces of Ottoman ruling can 
be seen even today. This fact can be related by major legal reforms, including the 
replacement of Islamic law with civil law in almost all areas (Moors, 1999). 

The principles of labor law can be found in Muslim legal discourse as early as the 
first years of the Islamic faith. In some Muslim countries, issues related to labor are 
solved according to Islamic law. Islamic law is comprised of the two Islamic 
sources of religious law: Qur`an (Koran) and Prophetic Tradition. For questions not 
directly addressed in the primary sources, the application of sharia is extended 
through consensus of the religious scholars thought to embody the consensus of the 
Muslim community (ijma) and the Qiyas. Qiyas is a method of analogical 
reasoning that aims to govern a new situation with an old rule as long as this new 
situation is similar to that governed by the old rule (Elsaman, 2011).  

Unfortunately, literature on Islam and labor laws is very limited and the practice of 
Islam is also very particular-different-unique in different countries. Some Muslim 
countries have Islamic (the Sharia) law, some French civil law and a few of them 
have English common law tradition. One might think that the legal origin can be 
related to the percentage of Muslim people living in community but it does not 
have a significant effect on countries legal origin. Some countries have chosen to 
integrate Islamic law with their traditional law or French civil law but even the 
degree to which Islamic law rules applied in different Muslim countries’ legal 
systems is different.  
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Except United Arab Emirates and Somalia all the countries have ratified Worst 
Forms of Child Labor Convention. Considering the Islamic view on child it is no 
surprise that this convention is the most ratified one. Islamic law prohibits 
oppression of children and any kind of abuse, insult and exploitation. The rights 
specific to children’s conditions are considered divine (Abdulrazzak, 2014) and 
safeguarded in Islam. The problem of child labor is not just related with legal 
origin. Despite the ILO’s aim to eliminate the worst forms of child labor by 2016, 
by just looking at sub-Saharan Africa this objective will not be easy to fulfil.  

The least ratified convention is Freedom of Association and Protection of the Right 
to Organize Convention. The Islamic texts prohibit the economic exploitation of 
workers and employer-employee relationship is based on a brotherhood 
relationship. Moreover, Al-Banna (1984) argues that the aims of both Islam and 
trade unions are justice, so not only are compatible, but Islam encourages 
unionism. According to Elsaman (2010), applying the general principle founded by 
the Qur’an on freedom of assembling and cooperation, and the examples driven 
from the Muslims’ history, the recent local employment laws of almost all Muslim 
countries provide for the right of collective bargaining and freedom of association. 
Hence there seems to be a contradiction in terms of workers’ rights in Muslim 
countries. Depending on this, it would not be surprising to have more countries 
ratifying this convention. 

5. Conclusion 

Protecting labor rights is a very controversial issue since it has many aspects that 

need to be studied from basic human rights to production costs. For this reason, 

there are remarkable differences across countries in terms of labor market 

institutions, law and practice regulations. Implementing labor standards is going to 

prove the countries respect for its own citizens and also improve their life quality. 

However, nobody can deny the realities of a more competitive world where some 

governments close their eyes for the race to bottom in order to decrease production 

costs and attract more foreign investment. 

In this study, we aimed to document how Muslim countries consider labor 

rights in terms of core and the total labor standards of ILO. The descriptive 

analysis indicates that on average Muslim countries ratified much fewer numbers 

of conventions than the other countries. In addition, there is considerable 

heterogeneity across Muslim countries. Richer Muslim countries ratified fewer 

conventions than the poor ones, African Muslim countries ratified more 

conventions than the Asian Muslim countries and secular Muslim countries ratified 

more conventions than the Sharia-ruled Muslim countries. 

The application of legal origin theory in economics have been extensively 

used recently. It is for sure that this theory has created strong criticism but despite 
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its flows, looking at our evidence we think that there stands a significant 

relationship between the legal origin and labor rights in Muslim countries.  
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Country  C029 (1930) C087 (1948) C098 (1949) C100 (1951) C105 (1957) C111 (1958) C138 (1973) C182 (1999) 

Afghanistan 99.3    1969 1963 1969 2010 2010 

Albania 56.7 1957 1957 1957 1957 1997 1997 1998 2001 
United Arab Emirates 94.9 1982   1997 1997 2001   

Azerbaijan 93.4 1992 1992 1992 1992 2000 1992 1992 2004 

Burkina Faso 60.5 1960 1960 1962 969 1997 1962 1999 2001 
Bangladesh 89.5 1972 1972 1972 1998 1972 1972  2001 

Bahrain 70.3 1981    1998 2000 2012 2001 

Brunei Darussalam 78.8       2011 2008 
Comoros 98 1978 1978 1978 1978 1978 2004 2004 2004 

Djibouti 94 1978 1978 1978 1978 1978 2005 2005 2005 

Algeria 99.1 1962 1962 1962 1962 1969 1969 1984 2001 
Egypt 90 1955 1957 1954 1960 1958 1960 1999 2002 

Guinea 85 1959 1959 1959 1967 1961 1960 2003 2003 

Gambia 90 2000 2000 2000 2000 2000 2000 2000 2001 
Indonesia 87.2 1950 1998 1957 1958 1999 1999 1999 2000 

Iran 99.4 1957   1972 1959 1964  2002 

Iraq 99 1962  1962 1963 1959 1959 1985 2001 
Jordan 97.2 1966  1968 1966 1958 1963 1998 2000 

Kazakhstan 70.2 2001 2000 2001 2001 2001 1999 2001 2003 

Kyrgyzstan 75 1992 1992 1992 1992 1999 1992 1992 2004 
Kuwait 76.7 1968 1961 2007  1961 1966 1999 2000 

Lebanon 54 1977  1977 1977 1977 1977 2003 2001 

Libya 96.6 1961 2000 1962 1962 1961 1961 1975 2000 
Morocco 99.4 1957  1957 1979 1966 1963 2000 2001 

Maldives 99.9 2013 2013 2013 2013 2013 2013 2013 2013 

Mali 94.8 1960 1960 1964 1968 1962 1964 2002 2000 
Mauritania 99.4 1961 1961 2001 2001 1997 1963 2001 2001 

Malaysia 61.3 1957  1961 1997   1997 2000 

Niger 80 1961 1961 1962 1966 1962 1962 1978 2000 
Oman 85.9 1998    2005  2005 2001 

Pakistan 96.4 1957 1951 1952 2001 1960 1961 2006 2001 

Qatar 77.5 1998    2007 1976 2006 2000 
Saudi Arabia 98.8 1978   1978 1978 1978  2001 

Sudan 73 1957  1957 1970 1970 1970 2003 2003 

Senegal 94 1960 1960 1961 1962 1961 1967 1999 2000 
Sierra Leone 60 1961 1961 1961 1968 1961 1966 2011 2011 

Somalia 99.8 1960    1961 1961   

Syrian Arab Republic 89.6 1960 1960 1957 1957 1958 1960 2001 2003 
Chad 53.1 1960 1960 1961 1966 1961 1966 2005 2000 

Tajikistan 85 1993 1993 1993 1993 1999 1993 1993 2005 

Turkmenistan 89 1997 1997 1997 1997 1997 1997 2012 2010 

Tunisia 99.4 1962 1957 1957 1968 1959 1959 1995 2000 

Turkey 99.2 1998 1993 1952 1967 1961 1967 1998 2001 

Uzbekistan 88 1992  1992 1992 1997 1992 2009 2008 
Yemen 99.5 1969 1976 1969 1976 1969 1969 2000 2000 

C029: Forced Labor, C087: Freedom of Association and Protection of Right to Organize, C098: Right to Organize and Collective Bargaining, C100: Equal Remuneration,  

C105: Abolition of Forced Labor, C111: Discrimination, C138: Minimum Age, C182: Worst Form of Child Labor 
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Abstract 

Although an extensive literature has examined the influence of employment protection legislation 

on industrial growth, the role of unionization has been overlooked. To that end, the aim of this 

paper is to investigate the differential impact of unionization across industries. Using data for 8 

aggregate sectors for the period of 1994-2005 in 7 developed countries, this paper shows that 

unionization is negatively associated with between component of productivity disproportionally in 

industries with lower skill intensity. Estimation results are robust to instrumental variable 

estimations and inclusion of other labor market institutions variables.  

 

Keywords: Unions; Productivity; Growth  

1. Introduction 

Labor market institutions in general and unions especially are at the core of economic policy 
debates in all countries. Although unionization rates tend to decrease since 1980 in almost all 
countries, there is still considerable amount of workforce who is represented by them2. Unions 
might have many different aspects depending on the assumptions underlying the questions asked. 
According to the standard view, union is an economic agent whose goal is – like any other 
monopolist – to maximize the utility of members by appropriating the employer’s rents. While 
changing the wage profiles in favor of their members, unions, at the same time, reduce employment 
opportunities for the rest of the workers. They also usually endorse employment protection 
legislation which makes entry and reentry to the labor market harder. Hence they are defined as 
pure rent-seeking organizations. On the other hand, unions may improve efficiency in the 
imperfect/incomplete markets through providing services to members. Unions may provide 
unemployment benefits in the presence of job loss (as in Scandinavian countries), they can force 
employers for the implementation of on-the-job training and they can improve the efficiency by 
reducing transactions costs involved in individual bargaining (Boeri, 2013). 

Even though the wage compressing impact of unionization is well documented in the literature3, the 
impact of unionization on economic growth is overlooked. In fact, there is a vast literature on the 
industrial growth effects of employment protection legislation in developed countries. While there 
is no need to underestimate the importance of hiring and firing costs, unions might also influence 
growth since they bargain with firms over wages and thus affect production costs of firms. 
However, since unions mostly cover low and medium skilled workers, unionization rates differ 
extensively between different sectors. Hence a cross-country analysis of unionization and economic 
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growth would be biased. For this reason, in this study I run cross-country, cross industry growth 
regression to examine how unionization is related to industrial growth. 

To that end, I decompose aggregate variation in the total productivity into a within term and a 
between term. Using data on the sectoral level of unionization over the 1994-2005 period and the 
measure of skill intensity at the sector level, I first find that union density is negatively correlated 
with between component of productivity rather than within component. The main novelty of this 
paper, however, lies in a more specific issue. To my knowledge, this is the first study to examine how 
and to what extent, union density and skill intensity of an industry interact in determining the total 
productivity. Estimation results indicate that the negative influence of unionization on between 
productivity changes is decreasing in the skill intensity. In particular for value added, the impact of a 1 
percentage point increase in unionization between at the 75th percentile of the skill intensity 
distribution and an industry at the 25th percentile is 0.125%. The effect estimated for output is 
almost the same, 0.12%. 

Empirical findings are robust to alternative procedures of critical evaluation. First, I show that 
baseline results are robust to instrumental variable estimation. Then I probe whether the 
interaction between unionization and skill intensity picks up other interactions of unionization with 
industry characteristics which might be correlated with skill intensity, such as physical capital 
intensity (PCI), layoff intensity (LI) and external financial dependence (EFD). In addition, I test 
the sensitivity of the baseline results against including a set of alternative determinants of industry 
growth; the interaction of skill intensity with secondary school enrollment, financial development 
and trade openness. Finally, I examine whether the relationship between unionization and total 
output survives inclusion of skill intensity and other relevant LMIs interactions, such as employment 
protection legislation (EPL), bargaining level and bargaining coordination. The variables of interests 
remain statistically significant with expected signs in all these specifications. 

The rest of the paper is organized as follows. In the next section, I describe the data. Section 3 
provides main empirical results and a number of robustness checks. Finally, section 4 concludes. 

2. Data 

2.1. Country-Industry Level 

Data on real value added and output at the country-industry level come from EU KLEMS Growth and 
Productivity Accounts database. The database (O’Mahony and Timmer, 2009) provides information 
on wide variety of industry data based on International Standard Industrial Classification (ISIC) Rev. 
3.1 for 29 countries for the period 1970-2005. Since my theoretical arguments are based on different 
level of unionization in different industries, I make use of sectoral unionization data set, which is drawn 
from Institutional Characteristics of Trade Unions, Wage Setting, State Intervention and Social 
Pacts (ICTWSS) database of Amsterdam Institute for Advanced Labor Studies (AIAS) (Visser, 
2011). This database contains union density data, defined as union membership as a proportion of 
wage and salary earners in employment, for 8 aggregate industries; mining and quarrying; 
manufacturing; electricity, gas and water supply (utilities); construction; wholesale and retail trade; 
hotels and restaurants; transport and storage and communication; and financial inter- mediation. I 
extract available data for Australia, Denmark, Finland, Ireland, Netherlands, Sweden, and United 

                                                                                                                                                                                 
2 The average unionization rate decreased from 41% from 1960 to 29% to 2013 in OECD countries (Source: 

OECD Stat. Database). 
3 See among others, DiNardo et al. (1996), Lemieux (1998), Kahn (2000), Card et al. (2004) and 

Koeniger et al. (2007). 
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Kingdom over the 1994 - 2005 period. I drop other countries as data were not available for the 
complete covered period and the US, since it is used for industry benchmarking. Limited 
availability of the sectoral unionization measure leaves me with a sample of 7 countries and 507 
observations for both real value added output regressions. 

2.2 Industry Level 

The measure of skill intensity at the industry level is derived from Conti and Sulis (2010). The 

data source for the industry-level measure of skill intensity is the Integrated Public Use Microdata 

Series database which gathers individual level data on hours worked and years of education from US 

census. Conti and Sulis (2010) constructs skill intensity measure for 51 sectors. Since I need to 

match the skill intensity data with the aggregate industry level data of (ICTWSS), I calculate the 

median value of skill intensity for each aggregate industry and employ it for the estimation. 

Moreover, PCI, LI, and EFD variables are also derived from Conti and Sulis (2010), Bassanini et al. 

(2009), and Larrain (2010) respectively. 

2.3 Country Level 

I make use of country level control variables which are taken from different sources. Secondary 

school enrolment, domestic credits to gdp, and trade openness are taken from World Development 

Indicators (WDI). From OECD, I extract employment protection legislation (EPL) data, which is 

defined as the average of employment protection for regular and temporary contracts. Finally, 

coordination and level of bargaining variables come from ICTWSS database. 

3. Empirical Specification and Results 

I decompose aggregate variation in the total productivity into a within term and a between term 
following Maarek and Orgiazzi (2013). While the former captures the variation in the total 
productivity due to the changes within the sectors (a change in the bargaining power of the workers 
for instance), the latter captures the proportion of total productivity attributable to shifts in 
employment shares between sectors. 

The decomposition is as the following: 

𝚫𝒀𝒄,𝒕 = ∑ (𝒀𝒄,𝒊,𝒕 − 𝒀𝒄,𝒊,𝒕−𝟏)𝝋𝒄,𝒊,𝒕−𝟏⏟              
𝒘𝒊𝒕𝒉𝒊𝒏 𝒆𝒇𝒇𝒆𝒄𝒕

+ ∑ (𝝋𝒄,𝒊,𝒕 −𝝋𝒄,𝒊,𝒕−𝟏)𝒀𝒄,𝒊,𝒕⏟              
𝒃𝒆𝒕𝒘𝒆𝒆𝒏 𝒆𝒇𝒇𝒆𝒄𝒕

𝒏
𝒊=𝟏

𝒏
𝒊=𝟏                 (1) 

where 𝒀𝒄,𝒊,𝒕 is aggregate productivity (defined as value added or output per hours worked), 𝒀𝒄,𝒊,𝒕 is 
productivity of industry 𝒊, and 𝝋𝒄,𝒊,𝒕 is the share hours worked of industry 𝒊 in total hours worked. 
M y identification strategy for estimating the causal impact of the unions will consist of exploiting 
cross-industry differences in both unionization and skill intensity. To test for the differential effect 
of unionization across industries, I follow the methodology of Rajan and Zingales (1998). My 
estimation equations are the followings: 

(𝒀𝒄,𝒊,𝒕 − 𝒀𝒄,𝒊,𝒕−𝟏)𝝋𝒄,𝒊,𝒕−𝟏 = 𝜷𝟏𝑼𝑫𝒄,𝒊,𝒕 + 𝜷𝟐(𝑼𝑫𝒄,𝒊,𝒕 ∗ 𝑺𝑰𝒊) + 𝜼𝒄,𝒕 + 𝜼𝒄,𝒊 + 𝜺𝒄,𝒊,𝒕                             (2) 

(𝝋𝒄,𝒊,𝒕 −𝝋𝒄,𝒊,𝒕−𝟏)𝒀𝒄,𝒊,𝒕 = 𝜷𝟏𝑼𝑫𝒄,𝒊,𝒕 + 𝜷𝟐(𝑼𝑫𝒄,𝒊,𝒕 ∗ 𝑺𝑰𝒊) + 𝜼𝒄,𝒕 + 𝜼𝒄,𝒊 + 𝜺𝒄,𝒊,𝒕                                (3) 

where the dependent variables in equations (2) and (3) measure within sectors changes in the gross 
value added/output of industry 𝒊 and between sectors changes in the gross value added/output of 
industry 𝒊 respectively. 𝑼𝑫𝒄,𝒊,𝒕 stands for the industry 𝒊’s union density in country 𝒄 and year 𝒕; 
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𝑺𝑰𝒊 denotes the skill intensity of the industry 𝒊 and 𝜺𝒄,𝒊,𝒕 represents unobserved characteristics of 
industry 𝒊, in county 𝒄, at period 𝒕. The specification also includes a full set of country𝒙year and 
country𝒙industry fixed effects. Considering the fact that data varies over time, industry, and country 
dimensions, inclusion of country𝒙year and country𝒙industry fixed effects are notably important. The 
country𝒙year fixed effects capture the effects of time-varying country characteristics, such as the 
macroeconomic and institutional structure. Country𝒙industry fixed effects control for characteristics 
that are specific to each industry in a particular country. Among others, these include the effect 
of persistent differences in the size, concentration, or government intervention and support, derived from 
different factor endowments, market size, or institutional characteristics that may generate different 
growth patterns across industries and countries (Braun and Larrain, 2005). 

Table 1 presents the baseline estimation results. In columns 1-4 estimations are carried out with OLS 
estimator. It appears that, union density is statistically significant and negatively associated with 
between productivity changes (columns 2 and 4). The coefficient of the interaction between the 
union density and human capital intensity is, however, statistically significant with positive sign. 
On  the  o the r  hand ,  r esults in column 1 and 3 suggest that unionization does not significantly 
influence within component of productivity. It might be the case that in addition to the causality 
from unionization to productivity, productivity may also have an impact on unionization rate. For 
this reason, sectoral union density is instrumented with its first lag and results are represented from 
columns 5-8. All columns show that unionization and its interaction with skill intensity has 
statistically significant negative and positive impacts respectively on the between component4. Hence, 
baseline results indicate that the channel through which unionization impacts the economy is the 
sectoral reallocation of employment rather than within sector changes. 

The estimates imply that in the case of value added, the impact of a 1 percentage point increase in 
unionization between at the 75th percentile of the skill intensity distribution and an industry at the 
25th percentile is 0.125 percent.  The effect estimated for output is virtually the same, 0.12 
percent. The IV estimates in columns 5-8 are very similar in size and level of statistical 
significance though the interaction terms become relatively smaller. Both the value added and 
output differentials between at the 75th percentile of the skill intensity distribution and an industry at 
the 25th percentile owing to 1 percentage point increase in unionization is about 0.10 percent. 

Results reveal that unionization influences between productivity changes rather than within 
changes. Thus, the main effect of unionization works through the reallocation of employment 
across sectors. While unionization is negatively associated with productivity changes, this negative 
impact is decreasing in skill intensity. Unions cause employment reallocation across sectors in a way 
that skill intensive industries benefit more with respect to the less skill intensive industries. 

In table 2, I check the robustness of the main results to alternative determinants of industry growth 
by including other relevant sector interactions. I test whether the relationship between unionization 
and value added/output is maintained when I include the interaction between union density and PCI in 
columns 1-4, the interaction between union density and LI in columns 5-8 and, the interaction 
between union density and EFD in columns 9-12. If these other industry characteristics are 
correlated with skill intensity, then the estimated coefficients in table 2 will be biased. Results in 
column 1-4 indicate that union density has statistically significant negative impact on the within value 
added and output changes of more PCI industries. Hence unionization decreases value added/output 
disproportionally within industries with greater physical capital intensity. On the other hand, the 

                                                           
4 I do not add SI variable individually, since I employ country by year and country by industry fixed effects to 

control for all observable and unobservable industry characteristics. In fact the skill intensity variable turns 

out to be statistically insignificant. 
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magnitudes and significance levels of the coefficients of the variables of interest remain similar to the 
baseline estimation. The interaction of LI and union density is statistically insignificant in all 
columns, 5-8. Union density and the interaction of union density and skill intensity have significant 
negative and positive impact on between value added/output changes respectively. In column (7), these 
variables have opposite signs, suggesting that unionization could have positive impact within 
industries; however, this positive impact is decreasing in skill intensity. Finally, results in columns 9-12 
present the impact of EFD. The interaction of union density and EFD is positively associated with 
between value added and output changes. Once again, union density and its interaction with skill 
intensity are statistically significant with expected signs. 

In table 3, I probe whether the relationship between unionization and value added/output survive 
inclusion of HCI and relevant country characteristics interactions. In columns 1-4, I include the 
interaction between secondary school enrolment and skill intensity. Ciccone and Papaioannou (2009) 
points out that, skill intensive industries tend to grow greater in countries with higher initial levels of 
schooling. Thus it could be the case that, the benchmark interaction is capturing the higher 
changes of value added/output in skill intensive industries in countries with higher level of human 
capital. Results indicate that secondary school enrolment is positive and significant in columns 2 
and 4, suggesting that human capital leads to greater value added and output changes across 
industries. Interaction variable is, however positive but statistically insignificant. The variables of 
interests, union density and its interaction with skill intensity continue to be positive and 
significant. In columns 5-8 and 9-12 I add the interaction of skill intensity and domestic credits to 
gdp and the interaction of skill intensity and trade openness respectively. By taking into 
consideration these variables, I would like to check whether the financial development and 
openness is correlated with union density and value added/output of industries and bias the results. 
Results indicate that the interactions are statistically insignificant in all but one specification. In 
column 10, trade openness leads to greater within changes the larger the union density. In the 
between specifications, union density and the interaction variable remain to be robust with expected 
signs.  
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Table 1: Baseline Model 

 

 

Dependent Variable 

(1) 

within  

VA 

(OLS) 

(2) 

between  VA 

(OLS) 

(3) 

within Outp. 

(OLS) 

(4) 

between  Outp. 

(OLS) 

(5) 

within 

VA (IV) 

(6) 

between  VA 

(IV) 

(7) 

within Outp. 

(IV) 

(8) 

between  Outp. 

(IV) 

 

UD 

 

0.00022 

 

-0.00105* 

 

0.0005 

 

-0.00106* 

 

0.00034 

 

-0.00126* 

 

0.00062 

 

-0.00125* 

 (0.0006) (0.0006) (0.0007) (0.0006) (0.00093) (0.00069) (0.00097) (0.0007) 

UD × SI -0.00001 0.00008* -0.00003 0.00008* -0.00003 0.00010* -0.00004 0.00009* 

 (0.00005) (0.00005) (0.00005) (0.00005) (0.00008) (0.00005) (0.00008) (0.00005) 

Country × year fixed effects YES YES YES YES YES YES YES YES 

Country × industry fixed effects YES YES YES YES YES YES YES YES 

R-squared 0.35 0.38 0.35 0.37 0.33 0.38 0.33 0.38 

Observations 507 507 507 507 463 463 463 463 

Notes: The table presents the estimates of the effect of unionization on value added (column (1), (2), (5) and (6)), and output (column (3), (4), (7) 

and (8)). VA stands for value added, Outp. stands for output, UD is union density and SI is skill intensity. Columns 1-4 report OLS coefficient 

estimates. Columns 5-8 report instrumental variable (IV) coefficient estimates where I use one year lag values of union density and union density 

and skill intensity interaction as instruments. Robust standard errors (clustered at country-industry level) in parentheses.  *** significant at 1%; ** 

significant at 5%; * significant at 10%.  Source: Author’s estimations. 
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Table 2: Additional Industry Level Control Variables 

 

 
Dependent Variable: 

(1) 

within VA 

(2) 

between VA 

(3) 

within Outp. 

(4) 

between Outp. 

(5) 

within VA 

(6) 

between VA 

(7) 

within Outp. 

(8) 

between Outp. 

(9) 

within VA 

(10) 

between VA 

(11) 

within Outp. 

(12) 

between Outp. 

 
UD 

 
0.00027 

 
-0.00108** 

 
0.00055 

 
-0.00109** 

 
0.00216 

 
-0.00275** 

 
0.00297* 

 
-0.00278** 

 
0.00112 

 
-0.00145** 

 
0.00155 

 
-0.00145** 

 (0.00057) (0.00055) (0.00054) (0.00055) (0.00190) (0.00135) (0.00170) (0.00135) (0.00154) (0.0007) (0.00141) (0.00071) 

UD × SI -0.00001 0.00008* -0.00003 0.00008* -0.00017 0.00021* -0.00023* 0.00022* 0.00009 0.00011* -0.00012 0.00011* 

 (0.00004) (0.00004) (0.00004) (0.00004) (0.00015) (0.00011) (0.00013) (0.00011) (0.00013) (0.00006) (0.00012) (0.00006) 

UD × PCI -0.00003** 0.00002 -0.00004** 0.00002         

 (0.00001) (0.00002) (0.00001) (0.00002)         
UD × LI     -0.00002 0.00002 -0.00002 0.00002     

     (0.00003) (0.00001) (0.00002) (0.00001)     
UD × EFD         -0.00007 0.00018* -0.00007 0.00019* 

         (0.00015) (0.00010) (0.00014) (0.00010) 

Country × year fixed effects YES YES YES YES YES YES YES YES YES YES YES YES 

Country × industry fixed effects YES YES YES YES YES YES YES YES YES YES YES YES 

R-squared 0.36 0.38 0.36 0.69 0.39 0.40 0.40 0.40 0.35 0.39 0.35 0.39 

Observations 507 507 507 437 437 437 437 437 425 425 425 425 

Notes: The table presents the estimates of the effect of unionization on value added (columns (1), (2), (5), (6), (9) and 10), and output (column (3), (4), (7), (8), (11) and (12)). VA stands for value added, Outp. stands for 

output, UD is union density, SI is skill intensity, PCI is physical capital intensity, LI is layoff intensity and EFD is external financial dependence. Robust standard errors (clustered at country-industry level) in parentheses. *** 

significant at 1%; ** significant at 5%; * significant at 10%. Source: Author’s estimations. 
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Table 3: Additional Country Level Control Variables 

 

 
Dependent Variable: 

(1) 

within VA 

(2) 

between VA 

(3) 

within Outp. 

(4) 

between Outp. 

(5) 

within VA 

(6) 

between VA 

(7) 

within Outp. 

(8) 

between Outp. 

(9) 

within VA 

(10) 

between VA 

(11) 

within Outp. 

(12) 

between Outp. 

 
UD 

 
0.00016 

 
-0.00109* 

 
0.00045 

 
-0.00108* 

 
0.00006 

 
-0.0001* 

 
0.00014 

 
-0.001* 

 
0.0004 

 
-0.0011* 

 
0.00065 

 
-0.0011* 

 (0.00070) (0.00061) (0.00070) (0.00061) (0.00057) (0.00056) (0.00056) (0.00057) (0.00075) (0.00062) (0.00076) (0.00063) 

UD × SI -0.00001 0.00008* -0.00003 0.00009* 0.00000 0.00008* 0.00000 0.00008* -0.00003 0.00009* -0.00005 0.00009* 

 (0.00006) (0.00005) (0.00006) (0.00005) (0.00004) (0.00005) (0.00004) (0.00004) (0.00006) (0.00005) (0.00006) (0.00005) 

Education -0.00008 0.00025** -0.00017 0.00025**         
 (0.00013) (0.00012) (0.00012) (0.00012)         

UD × Education 0.00001 0.00000 -0.00004** 0.00000         

 (0.00002) (0.00001) (0.00001) (0.00001)         
Financial Dev.     -0.02052 -0.0034 -0.02172 -0.00307     

     (0.01689) (0.01156) (0.01552) (0.01120)     
UD × Financial Dev.     0.00087 -0.00014 0.001 -0.00015     

     (0.00067) (0.00045) (0.00063) (0.00044)     
Openness         -0.00108 -0.00058 0.00108 -0.0006 

         (0.00092) (0.00041) (0.00090) (0.0004) 

UD × Openness         0.00001 0.00018* -0.00005 0.00001 

         (0.00002) (0.00010) (0.00005) (0.00002) 

Country × year fixed effects YES YES YES YES YES YES YES YES YES YES YES YES 

Country × industry fixed effects YES YES YES YES YES YES YES YES YES YES YES YES 

R-squared 0.35 0.37 0.35 0.69 0.35 0.37 0.35 0.40 0.36 0.38 0.35 0.38 

Observations 502 502 502 437 500 500 500 500 507 507 507 507 

Notes: The table presents the estimates of the effect of unionization on value added (columns (1), (2), (5), (6), (9) and 10), and output (column (3), (4), (7), (8), (11) and (12)). VA stands for value added, Outp. stands for 

output, UD is union density, SI is skill intensity, PCI is physical capital intensity, LI is layoff intensity and EFD is external financial dependence, Education is secondary school enrollment, Financial Dev. is private credits to gdp, and 

Openness is imports and exports over gdp. Robust standard errors (clustered at country-industry level) in parentheses. *** significant at 1%; ** significant at 5%; * significant at 10%. Source: Author’s estimations. 
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Table 4: Additional LMIs 

 

 
Dependent Variable: 

(1) 

within VA 

(2) 

between VA 

(3) 

within Outp. 

(4) 

between Outp. 

(5) 

within VA 

(6) 

between VA 

(7) 

within Outp. 

(8) 

between Outp. 

(9) 

within VA 

(10) 

between VA 

(11) 

within Outp. 

(12) 

between Outp. 

 
UD 

 
0.00010 

 
-0.00103* 

 
0.00043 

 
-0.00103* 

 
0.00041 

 
-0.00134* 

 
0.00069 

 
-0.00134* 

 
0.00041 

 
-0.00132* 

 
0.00069 

 
-0.00132* 

 (0.00068) (0.00595) (0.00068) (0.00059) (0.00088) (0.00076) (0.00092) (0.00076) (0.00088) (0.00075) (0.00092) (0.00076) 

UD × SI 0.00000 0.00008* -0.00003 0.00008* -0.00003 0.0001* -0.00005 0.0001* -0.00003 0.0001* -0.00005 0.0001 

 (0.00005) (0.00005) (0.00005) (0.00005) (0.00007) (0.00006) (0.00007) (0.00006) (0.00007) (0.00006) (0.00007) (0.00006) 

EPL × SI 0.00163 -0.00029 0.00083 -0.00028         

 (0.00155) (0.00067) (0.00106) (0.00066)         
Coordination of     0.0002 -0.0002 0.00026 -0.00025     
bargaining × SI 

Level of 

    (0.0008) (0.0003) (0.00046) (0.00038)  
0.00012 

 
-0.00032 

 
0.00025 

 
-0.00034 

bargaining × SI         (0.00073) (0.0003) (0.00043) (0.00032) 

Country × year fixed effects YES YES YES YES YES YES YES YES YES YES YES YES 

Country × industry fixed effects YES YES YES YES YES YES YES YES YES YES YES YES 

R-squared 0.35 0.38 0.35 0.37 0.35 0.38 0.40 0.38 0.35 0.38 0.35 0.38 

Observations 507 507 507 507 411 411 411 411 411 411 425 411 

Notes: The table presents the estimates of the effect of unionization on value added (columns (1), (2), (5), (6), (9) and 10), and output (column (3), (4), (7), (8), (11) and (12)). VA stands for value added, Outp. stands for 

output, UD is union density, SI is skill intensity. The index of coordination of wage bargaining takes values between 5 (i.e. economy wide bargaining) and 1 (fragmented bargaining, mostly at the company level). The index of 

level of wage bargaining takes values between 5 (i.e. central or cross-industry level) and 1 (local or company level). Robust standard errors (clustered at country-industry level) in parentheses. *** significant at 1%; ** significant 

at 5%; * significant at 10%. Source: Author’s estimations. 
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Finally in table 4, I address the question of whether unionization is picking up the effects of other labor 

market institutions on value added/output changes. To tackle this issue, I include interaction terms 

between skill intensity and employment protection legislation from column 1 to 4. Empirical 

estimates indicate that the interactions of skill intensity with employment protection legislation are 

insignificant. Whereas the coefficients of unionization and the interaction between unionization and 

skill intensity variables have the expected signs and they are statistically significant at 10% level. 

There are substantial differences in bargaining coordinations and bargaining levels across countries. 

While in Anglo-Saxon countries negotiations mainly occur at firm levels, in Scandinavian countries 

industry level bargaining is more common. If the coordination and/or level of bargaining are the 

main determinants of wage compression, union density will lose its significance in the regressions 

which include the former controls. For that reason, I test the robustness of results to the inclusion of 

the interaction of bargaining coordinations and levels with skill intensity in the other columns of table 

5. The interactions are statistically insignificant in columns 6-10 and, union density and its 

interaction with skill intensity remain to be significant in both value added and output regressions. 

1. Conclusion 

Unions have far-reaching impacts in economies. For that reason, sometimes they are blamed for 
causing unemployment and preventing economic growth, and sometimes they are stated as 
necessary institutions for better protected labor rights and higher productivity of workers etc. Owing 
to the great controversy on the real impacts of unions, an empirical study is needed for further 
investigation in this area.  

We find that unions affect productivity via between component, while it has no impact on the 
within component. Thus unions do not decrease productivity within sectors. However, the 
reallocation of employment owing to unionization across sectors occurs such that productivity 
decreases significantly. More importantly, taking into account the skill intensities of industries I 
also find that unionization is negatively associated with between productivity changes 
disproportionally in low skill intensive industries. 
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Increasingly, with the developments in the New Public Management (NPM) from 

its theoretical as well as practice approach, there is an increasing awareness of 

using the economic and business concepts such as efficiency models to assess the 

performance of public sector in general and municipalities’ performance in 

particular. Eventhouth, many authors support and criticize in the meantime the 

focus on NPM to find answers in the quest for more efficient and effective 

services, yet NPM introduced some milestone developments in local government 

performance. This paper extends its review of economic and management theories 

that have shaped the understanding of local government performance and 

especially its efficiency, before and after NPM.  In addition, it aims to provide 

evidence of the most important studies in the efficiency of local government. At the 

end, such considerations in the theories and practices of assessing the efficiency of 

LGU emphasize the importance of efficiency considerations in support to local 

government effectiveness in general and particularly for Western Balkan countries.  

We hope that this study will contribute modestly to the existing literature of the 

efficiency in the public sector and specifically in that of local government sector. 

So far, studies related to the public sector efficiency have an increased interest. 

However, this interest has remained far from Balkan Countries, the closest one 

being local government efficiency of Slovenian Municipalities.  

 

Keywords: NPM, Public Economics, Efficiency, local government performance 

 

 

1. Introduction 

Regarding the attempts to create a theoretical foundation which explains the 
performance of local government in general and the efficiency of local government 
in particular, it is important to explain certain issues beforehand. First, the field of 
public administration (PA) in general has been having the influence of many other 
sciences, such as economics, politics, management, sociology and even psychology 
(the latest term neuroeconomics) in a much integrated approach. Public 
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Administration in general does not work in the void; it is subjected to the 
international economics, within the globalization process, and the national 
dilemmas and society (Stillman, 2004 cited by Morgado, 2013, p. 79). Similarly, 
local government performance in its basic nature is multidiscipline and mainly it is 
influenced by economic and management disciplines among others. Second, 
various theories of the public sector include other non-profit organization apart 
from government sector, such as charity or voluntary organizations, which vary in 
terms of their performance and efficiency to the local government. Third, there is 
more literature on the efficiency or performance measurement at the country level 
(eventhough most of them do find application in the local government), compared 
to that in the context of local government performance. The existing literature in 
assessing performance and efficiency of local governments is mainly in the form of 
technical understanding of the concept of efficiency and offering various private 
sector tools (for example, parametric or non-parametric models).   

Ultimately, still there is need for more and yet comprehensive literature that covers 
straightforwardly the theoretical underpinnings of local government performance. 
Studies have not concluded in a single overreaching management theory or some 
local government management tenets, but rather, they have contributed to 
considerable conceptual and theoretical heterogeneity (Andrews & Walle, 2013, p. 
3). Therefore, there have been a number of authors who have introduced various 
approaches. This paper attempts to comprehend the economic and management 
insights in relation to the public goods and services provision in a more efficient 
way through a more inclusive approach categorized as: pre-NPM; NPM and post-
NPM. At the end, there will be some discussions regarding some implications of 
these theories to the local government performance and efficiency.  

Issues considered cornerstones of public sector reform in the 1980s, such as 
performance measures (PM) and improved efficiency are returning as proposed 
ways of reducing the pressure on public budgets (Torres, Pina, & Martı, 2012). To 
understand the importance of efficiency to the provision of local government 
services, it is very contributing to go through an overall journey of the economic 
and public management theories, which are quite interrelated. As such, it is a very 
dynamic field which requires continuous reform due to the changing societal 
conditions. Such reforms are parallel to the world changes led by the two main 
factors, technology and globalization (people are looking forward to use the best 
technology and move around and find optimal ways by sharing things/costs 
globally). In this line, one thing remains constant: the venture of looking for 
optimum and the need to use resources more efficiently. The need for efficient use 
of resources, especially those societal resources entrusted to the elected officials, 
be it at local or central level, has been a concern among all economic and public 
management theories. Moreover, eventhough, the issue of improving efficiency 
quite often is overlooked by the multiple and sometimes conflicting interest among 
the various public sector stakeholders, yet, the need for efficient provision of public 
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sector will always be a concern as long as the scarcity and the growing need for 
such services will be an issue. This paper gives a general overview on efficiency 
concepts in relation to evaluating the local government performance. 

Beforehand, it is important to note (again) that efficiency as a technical term has 

not changed. However, quite often it is interrelated with the cost-effectiveness 

concept which does not show only output over input relationship (the simple 

understanding of efficiency), but rather it shows the relation among outcomes and 

inputs when analyzing a public service, program or policy. This interrelatedness is 

understood clearly in the literature, but not in practice, due to the difficulty of 

quantifying outcomes. 

2. Economic and Management theories of Public Sector  

To understand better the importance of public sector efficiency, it is of a paramount 

importance to distinguish a major milestone or cut off point, NPM, which represent 

a whole paradigm shift in terms of public administration management and 

performance. To have a more profund understanding of efficiency concerns, 

literature is extended and divided into three major eras: bureaucracy theories of 

pre-NPM era, which give more importance to the politicians, bureaucrats and 

hierarchies influence in public sector performance, rather than results; NPM or 

competitive approach, which shifted this importance towards finding market-

related mechanisms in offering more efficient and effective public services; and, 

post-NPM era emphasizing greater ‘public value’ management through digitization 

and networking. The relationship between the theories developed in these eras is 

characterized by the first considered as inefficient, which fostered the need for the 

second through incorporating economic theories and market mechanisms to offer 

more efficient public services (Hughes, 2006; Andrews & Walle, 2013).  NPM is 

viewed as a reform, rather than a theory itself. Its main principles include 

specifying clear objectives, performance measurement, rewards contingent upon 

performance, and greater use of market mechanisms, which are the key to 

improved government performance. Recently, there are some new developments 

giving rise to: ‘public value’ management (O'Flynn, 2007), which is both post-

bureaucratic and post-competitive; ‘reengineering’ public administration, 

representing a New Public Governance (Osborne S. P., 2006) with same 

determination of NPM but changing some aspects (Morgado, 2013).  

Further, this section will offer a classification of various economics and 

management theories into three approaches: Pre-NPM or Classical Approach, NPM 

or Competitive Approach, and Post-NPM or Governance & Digital Approach. The 

constitutive theories of each approach will be explained further (see Figure 1.) with 

a greater emphasis on the organizational performance and efficiency. While 

attempting to give a clear map of the main theories that underpinned the public 
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management and efficient performance, it is difficult to show a clear cut off in 

terms of specific theories belonging into one of the three NPM-related 

classifications above, because of the difference in time when a certain 

categorization is influenced by a certain theory and when the same theory is 

applied in the public sector.  However, the paper uses the approach followed by 

most of the scholars who have argued about these theories and yet with the 

underlying logic of the theory itself as far as the emphasis for efficient performance 

is concerned.  

Figure 1 The Most influential Economic and Management Theories of Public Sector 

Performance 

 
Source: Inspired and adapted by the classification of (Gruening, 2001) 

2.1 Pre –New Public Management 

In this section, there will be an overview of the main theories that guided the 

formation of more rational hierarchies and bureaucrats in managing public sector 

organizations. The classical approach is argued to have been influenced from the 

Wilson’s attempt to differentiate administration with politics, Weber’s 

bureaucracy, and Taylor’s scientific management. The neo-classical approach came 

as results of criticism received mainly by Simon emphasising more the 

establishment of performance measurement systems, auditing and budgeting.  

The Most Influential Public Economics & Public Management 
Theories

Pre-NPM:

Classical and Neo-
Classical  

Approach 

Classical PA

Neo-Classical 
PA

NPM:

Competitive 
Approach

Public Choice 

and NIE

Managerialism

Post-NPM: 

New Public Value 
Approach

New Public 
Governance

Public Value 
Management

Networking 
Governance

Digital  and E-
Government
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2.1.1 Classical Approach 

The classical approach in general towards public administration mainly is mainly 

represented by the Progressive movement inspired by Taylor’s scientific 

management with the fundamental belief that efficiency was the best remedy for 

corruption and incompetence. It developed during late 19th century, time when 

public administration in US had major issues of distributing administrative 

positions to victorious parties resulting in frequent personnel changes, 

incompetency, inefficiency, and corruption (Gruening, 2001). The Progressives 

pressed for more interventionist state, separation of politics with administration, 

and sound financial management.  

The foundations of efficiency start with the contributions of Woodrow Wilson, 

known for attempting to distinguish administrative and political processes and yet 

the need for all governments to have a string likeness if they want to be useful and 

efficient (Ostrom & Ostrom, 1971). Wilson claimed that perfection and efficiency 

in administrative organization is attained in a hierarchically ordered and 

professionally trained public service. He meant efficiency in economic terms – the 

utmost possible efficiency and at the least possible cost of money or energy 

(Ostrom & Ostrom, 1971).  

Max Weber (1864-1920) shaped the bureaucratic concept of public administration 

in general, giving more importance to creating hierarchies and bureaucrats. He is 

known commonly as the ‘father of bureaucratic management theory’ that 

contributed tremendously in the thoughts of modern organizational theory and  in 

creating what was believed as more rational and efficient type of organization 

compared to its predecessors. Weber’s work is seen as a profound cultural zeitgeist 

giving great impetus to the rise of science and industrial capitalism; 

bureaucratization is synonymous with rationalization in his discussions and work 

(Christensen & Laegreid, 2007). The principles of the organizational bureaucracy 

developed by Weber foster the notion of a modern bureaucrat who is a full-time, 

life-time professional, which is in a full contrast to systems where people are 

recruited based on nepotism (Greiling, 2006, p. 452). Whereas Weber's analysis 

focused on the organization's administrative structure, Taylor's focus was primarily 

on the shop floor. However, Taylor inherited Weber’s rationalization spirit and 

both considered organizations as rational instruments to achieve goals and control 

the work of organizations (Tompkins, 2005).  

 

Frederick Taylor (in the early 1900s) is considered as the pioneer of establishing 

the scientific management theory, through which he aimed at using the concept of 

rationality and efficiency in every aspect of task performance. It holds that 

organization performance depends on operations’ systemization, task 
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standardization, and provision of economics incentives. In other words, this 

approach considers efficiency and productivity as the primary values to superior 

performance (Tompkins, 2005, p. 5). While Taylor was focused more on 

rationalizing task performance at operational level, other theorists like Hanry 

Fayol, Mooney, and Gulick were looking for the ways to rationalize the whole 

design of the management in an organization.  

2.1.2 Neo-Classical Approach 

Similar to economics, PA had its critics about its classical approach principles by 

Simon (1976) who claimed that administration principles were not scientific, but 

rather inconsistent proverbs drawn from common sense, which followed the trends 

of behaviorism, structural functionalism, and systems theory and applied the 

theoretical underpinnings of decision theory and welfare economics (Gruening, 

2001, p. 4). Regarding the practice, neoclassical despite their differences were 

forced to continue and adapt to the approaches and practices of classical PA (on the 

Progressives’ practices) resulting in improvements on performance measurement, 

auditing, budgeting and organization’s rationalization (Gruening, 2001, p. 5). 

2.2 New Public Management 

Eventhough, the NPM in its application had different forms, the influencing 

theories on significantly increasing awareness on rational public choices and 

resource usage date quite ahead of it. Therefore, public choice and new institutional 

economics, representing the impact of economics, as well as managerialism, 

representing the management impact on NPM, are put under the NPM-competitive 

approach (refer to Figure 1). NPM had two meanings: new institutional economics 

and managerialism (Hood, 1991). 

2.2.1 Public Choice 

Public choice is considered as a scientific analysis of the behaviour of individuals 

with respect to government, particularly analysing the behaviour of various 

government actors in pursue of public interest (Tullock, Seldon, & Brady, 2002, p. 

3). In this quest, the proponents of public choice theory argue different from Max 

Weber and they are sceptical whether bureaucrats are primarily and predominantly 

driven by the public interest (Greiling, 2006, p. 453). The economics of 

government has resulted in major advances in forming our understanding of the 

modern state, notably through public choice theory, that is known to originate in 

Anthony Downs’s (1957) An Economic Theory of Democracy (Dollery & Robotti, 

eds), (2008). Public choice is defined as the application of the rational choice 

model to non-market decision making, or individuals that participate in a political 

process tend to maximise their utility subject to institutional and budgetary 
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constraints (Hill, 1999). Public choice theory with its underlying principle of 

making rational choices has contributed to the rationalization of the resources in 

the government sector, including the local government. One of the famous outcome 

or application of this theory is the Niskansen’s budget maximization model 

introduced between 1960s and 1970s, which emphasises the budget maximising 

behaviour of bureaucrats. In the context of the local government budget, it would 

mean that the bureaucrat (the Mayor) would strive to increase his/her municipal 

budget. However, Niskansen is restrictive in his model’s assumptions because he 

does not account for other bureaucrats motives such as intrinsic motivators, 

professionalism (standards and pride), personal integrity, or public interest 

(Greiling, 2006, p. 453). The model itself together with its extensions argue that an 

excessive cost of output results in inefficiency, not to mention that there are 

additional excessive costs due the nature of public sector that are not taken into 

account by public theorists (Wintrobe, 1997 and Wilson, 2000 cited by Greiling, 

2006). In this line, further contribution comes from the issue of defining the right 

output and particularly outcome indicators. Therefore, these excessive costs 

increase the risk of inefficiencies.  

2.2.2 New Institutional Economics 

New Institutional Economics (NIE) is viewed as departure from original 

institutional economics. It aims at merging institutionalism - institution’s 

importance in structuring economic exchange and human behaviour - into the 

neoclassical economics by analyzing institutions with economic theory tools and 

accepting assumptions of scarcity and competition (Williamson 2000; Menard and 

Shiley 2005 cited by Gruening, 2001, p. 3). Additionally, it is being taken in the 

broad perspective of understanding institutions, organizations, and contracts, 

through the lenses of economics (and vice versa) (Brousseau & Glachant, 2008). In 

the context of public sector management NIE refers to the introduction of incentive 

structures such as market competition when offering public services (Rhodes, 

1996, p. 655). 

Some of the approaches to NIE and partuclarly to understanding the public 

decision-making include mainly principal-agent theory , property rights theory, 

transaction-cost theory, neo-and Austrian economics. In this section, the emphasis 

will be given to those mostly used in the efficiency and performance assessment 

studies of public sector, namely, principal-agent theory and transaction-based 

theory.  

The principal-agent theory is chosen as one central theory within NIE, which 

describes strategic interactions between at least two contracting partners, principal 

(for example the contracting authority such as a government agency, public 

manager) and agent (for example, a contracted service provider such as a 
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municipality, a public enterprise) (Greiling, 2006). The main concern of this theory 

is how to get the agent act in the best interest of the principle especially in the case 

where information asymmetries arise (especially in favour to the agent which is the 

mostly the case). This may lead to inefficiencies due to the wrong selection of the 

agent or the chosen agent who may pocket the benefits of information.  

Performance measurements and monitoring usually is seen as a remedy to the 

problem. However, quite often the indicators are red differently from various 

stakeholders of the process depending on their interest. However, if these 

measurements (especially output or outcome measures) are combined with proper 

compensation systems for the agent, the moral hazard may be lower.  

Tansaction-cost theory or economics is concerned with the question when 

hierarchies/markets are used as efficient arrangements for organizing certain 

production. This theory is often refererd to as Coase’s Theorem which describes 

the economic efficiency or outcome when there are externalities or the significant 

role of transaction costs assessment (such as costs of locating suppliers, costs of 

negotiation, monitoring and enforcing contracts) in internalising a certain 

transaction (O'Flynn, 2007). Pertaining to the public management, mainly this 

theory guides the making or buying decisions aiming at finding such a scheme that 

would result in the most efficient matching of transactions and governance 

structures (assuming the specific transaction characteristics such as asset 

specificity, transaction frequency, transaction complexity, etc) (O'Flynn, 2007). 

Outsourcing or coproducing has been common resulting practices for many 

government agencies in order to make gains (even from economies of scale) and 

provide more efficient public services.  

2.2.3 Managerialism 

It is important to understand the impact that both classical and neoclassical 

theoretical approaches had on the NPM itself by discussing about the resulting 

managerial tools and techniques that became mostly used during the developments 

of NPM. Rhodes (1996) defines managerialims based on the NPM understanding 

and division of Hood (1991) as introduction of private secotr management methods 

to public sector in form of hands-on professional management, value for money, 

and being close to the customers (Rhodes, 1996, p. 655). 

The managerial approach aiming at improving the public management and 

performance, as a result, came as a higher order function than administration 

(contributing to results and managerial responsibility) together with modern 

management theories and practices (contributing to flexible staffing and 

organization) (O'Flynn, 2007, p. 354). One of the most important development as 

far as management of public governance is concerned is the brave movement of 

public governance called reinventing government in the book by David Osborne 
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and Ted Gaebler, Reinventing Government: How the Entrepreneurial Spirit is 

Transforming the Public Sector. The reinvention gospel called for importing 

private sector efficiency techniques to make government more results-oriented and 

less costly (Clark, 2013). It struck the nerve of not only the American government 

but also governments worldwide, while attempting to answer the main question: 

How to reinvent (American) bureaucracy (Osborne & Plastrik, The Reinventor's 

Fieldbook: Tools for Transforming Your Government, 2000, p. 1)?  

This movement was considered as a shift from the rigid, wasteful, centralized 

bureaucracies of the industrial era to the more flexible, entrepreneurial, 

decentralized government needed to succeed especially in a time where fiscal crisis 

was crippling American governments (Osborne D. T., 1993). Osborne (1993) 

recognized the need for creating entrepreneurial governments which would 

concentrate on earning money, rather than spending money (traditional 

governments) through the principles of (1) catalytic government; (2) community-

owned government; (3) competitive government; (4) mission-driven government; 

(5) results-oriented; (6) customer-driven; (7) decentralized; and, (8) market-driven 

government.  

Unlike any other movement in PA, the fundamentals of reinventing government 

were elaborated and developed further in specific and guiding strategies of 

applying these principles in the management of public sector worldwide in the 

book Banishing Bureaucracy: The Five Strategies for Reinventing the Government 

in 1997 by David Osborne and Peter Plastrik. These strategies ultimately were 

designed to create such organizations that habitually would innovate without 

pushing from outside but rather with a built-in drive to improve or “self-renewing 

systems” (Osborne & Plastrik, 1997). Furthermore, the five C Strategies of 

reinvented government were elaborated on a more concrete set of tools making 

these strategies more  applicable to various types of public organizations and 

systems in the book The Reinventor’s Fieldbook: Tools for Transforming Your 

Government by the same authors David Osborne and Peter Plastrik in 2000.  

However, all this trilogy of David Osborne and his co-authors, together with the 

recognition of reforming impact, has received criticism as a simplistic version of 

NPM without any foundation in organizational theory or rational choice (Lane, 

2006). Nevertheless, the term ‘reinventing government’ is an important term 

especially in the context of ongoing reforms in the public and local government 

sector. United Nations under its Public Administration Programme has hosted 

seven global forums on reinventing government since 14 January 1999 and it 

claims that this practice has emerged as the most significant global event 

addressing government reinvention. The 7th Global Forum on Reinventing 

Government was held in June 2007 (UN, 2007). 
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Regarding the performance measurement and efficiency concerns, the reinventing 

concept of government emphasis the need for having PM as critical competence in 

implementing the consequence strategy (the second C) by introducing 

consequences for performance through enterprise management – using markets to 

create consequences, through managed competition – using competitive contracts 

and benchmarks to create consequences, and through performance management – 

using rewards to create consequences. Within the performance management and 

performance measurement elaboration (Osborne & Plastrik, 2000) suggest that 

reinventors should match incentives to increased quantity production, increased 

efficiency by reducing costs of work performed, improved quality of services, 

increased effectiveness, as well as cost-effectiveness of public services.  

To summarize, NPM can be characterized as a shift in the mentality and concerns 

about performance measurements, including efficiency, eventhough, it did not 

translated more in an administrative doctrine with specific implementations in the 

public sector. However, it did provide some major tenets and principles that could 

be used in various contexts (countries), various levels of government, and various 

non-for-profit organizations. Most importantly, NPM contributed to the notion that 

public organizations do have space for applying business-like techniques in order 

to increase their performance by being more effective and yet efficient.  

2.3 Post-New Public Management 

Considering the criticism of NPM and the fact that it did not translate in an all 

coherent theory (O'Flynn, 2007) that could be applied all over the world in addition 

to the rise of Information and Communication Technologies (ICT), other forms of 

public management and governance that were categorized as post-NPM rose, such 

as NPG, digital and e-governance, public value and networking governance with 

overlapping characteristics. Beforehand, it is important to note that this era of 

public management, although with its criticism towards various reforms of NPM, it 

does not undermine the competitive or market-oriented element of public 

management, but it gives more emphasis to creating variety of pragmatic systems 

of public management and performance with multiple objectives (focusing more on 

outcomes) that foster qualitative services to its inclusive citizens (taxpayers).  

Post-NPM is referred differently by various authors of public management. 

Dunleavy et al (2005) consider NPM as dead (mainly for the cutting edge or 

leading countries), eventhough they recognize that still there are some countries 

new to NPM (Dunleavy, Margetts, & Bastow, 2005). They refer to this era as 

digital-era governance. Osborne (2006) considers NPM as a transitory between the 

static and bureaucratic tradition of PA and the embryonic and pluralist tradition of 

the New Public Governance (Osborne S. P., 2006). Christensen and Laegreid refer 

to NPG as well as NPM as two important public waves of reforms (Christensen & 
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Laegreid, 2007).  O’Flyn (2007) refers to post-NPM as a post-competitive 

approach and he calls this new paradigm public-value management. Therefore, 

post-NPM has various titles with overlapping characteristics. To unveil all such 

characteristics, the following section will describe all of these referring used 

pertaining to the public management approaches after NPM.  

2.3.1 New Public Governance 

New Public Governance (NPG) seems to be the most representing term pertaining 

to the post-NPM reforms. Some authors refer to it as a reform; some others 

consider it as possibility of becoming a theory. However, it encompasses the 

political aspect in addition to the administration of public management, meaning 

PAM rather than just Public Management. Regarding the term ‘governance’ 

Rhodes (1996) recognizes that it is imprecise eventhough it is very popular and it 

replaces the term ‘government’. He refers to its six uses, different from government 

roles, such as, the minimal state, corporate governance, NPM, good governance, 

socio-cybernetic systems, and self-organizing networks.  

Osborne (2006), while giving a list of governance definitions by PA authors of late 

20th century, refer to the possibility of NPG becoming a theory which is not 

integral neither to PA nor the NPM, but rather an alternative discourse (Osborne S. 

P., 2006). This is a bit controversial, while the same author refers to NPG as a 

paradigm which has inherent strengths for the study and practice of PAM and it 

combines the strengths of PA and the NPM, by recognizing the legitimacy and 

interrelatedness of both the policy making and the implementation/service delivery 

processes (the twined approach to public governance explained above).  

Christensen (2012) refers to NPG as post-NPM reforms giving rise to the 

governments’ focus towards horizontal coordination as well as enhancement of 

political control. He further claims that politicians are guarantors of compromised 

deals of multiple stakeholders, while public servants are network managers and 

partnership leaders (Christensen T. , 2012). Ultimately, Christensen (2012) gives a 

very conclusive view of the developments of PA pertaining to the creation of now 

new hybrid organizational forms, starting from the robust and sustainable model of 

the Weberian bureaucracy, supplemented with the neo-Weberian components of 

performance management, responsiveness and professional management and with 

new public governance initiatives.  

2.3.2 Public Value Management  

Similarly to the above authors of NPG, O’Flynn (2007) examines the emerging 

approach by contrasting NPM with a ‘public value paradigm’ or a new public value 

management (PVM) approach, which according to him has raised a considerable 
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interest within the practitioner and academic circles (O'Flynn, 2007).  Eventhough, 

it is rooted earlier in terms of post-NPM time (the work of Moore during 1994-

1995, especially his book Creating Public Value: Strategic Management 

Governance) it is furthered by those authors with the potential of offering a new 

post-NPM paradigm (both post-bureaucratic and post-competitive) (O'Flynn, 2007) 

for public management and managers. O'Flynn (2007) argues that government 

agencies should shift away from the primary focus on results and efficiency, but 

rather on broader and yet multiple goals that contribute to the ultimate aim - public 

value creation. However, this does not mean that among these multiple goals 

efficiency is out. It should be incorporated with the effectiveness of the 

government that is closely defined or aligned with the public vale creation. 

Pertaining to the efficiency concerns, O’Flyn cites the importance of PVM given 

by (Stoker, 2006) as a new paradigm and a different narrative of reform with its 

strengths in meeting the challenges of efficiency, accountability, and equity. 

Therefore, the search for a new paradigm of PVM still addresses the main 

challenges of efficient and effective services to the public.  

Considering both of the post-NPM paradigms such as NPG and PVM, they can be 

taken as complementary to each other, pertaining to the elements that offer in 

contrast to the previous paradigms.  Therefore, they represent the post-NPM 

paradigm understanding with the resulting new approaches of public management 

such as networked governance and e-governance (which are part of the above 

paradigm). The networked governance as a model of public management is 

emphasized in the new public governance approach which focuses on the need for 

horizontal and inter-organizational coordination. Additionally, it is even more 

important in the PVM approach where relationships, multiple goals and steering 

network represent the dominant focus of managerial goals. However, due to their 

importance, both networked governance and e-government will be considered as 

separate post-NPM approaches.  

3.3.3 Networked Governance 

The networked governance approach within the new governance and new public 

value management has shifted from internal workings of organizations to intra-

organizational ones. Rhodes while defining the meaning of governance as a 

replacement to ‘government’, he gives the main emphasis on the need for 

networks. Networked governance is perceived as a type of governance over which 

tradition PA and NPM cannot sit comfortably, but rather supports the NPG in form 

of motivation that public administrators find in their involvement in networks and 

partnership (Stoker, 2006). In other words, Stoker (2006) recognizes networks as a 

new management element in the public management. 

Networked governance according to Stoker (2006) requires the state to steer 
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society towards creation of complex networks and the rise of bottom-up 

approaches to the decision-making. Another way of viewing the networking 

process itself is related to the collaborative public management which according to 

Agranoff  (2008); McGuire (2006)  is defined as the process of not only operating 

but also facilitating inter- and multi-organizational arrangements to solve the 

problems that one organization cannot easily solve if it operates on its own. An 

additional important required component to create effective networks and increased 

public performance is technology of governance assuming that managers are aware 

that they should connect constructively and develop the full potential of those 

people that are going to apply it (Agranoff, 2008). One example is the case of local 

governments. Lately, at the level of municipalities there is an increasing interest for 

inter-municipal coordination mainly driven by the municipal Mayors in form of 

associations not only among all of the municipalities, but also some municipalities 

which in case of Macedonia have something to share (geographical proximity or 

alikeness, urban vs. rural, nature of natural resources, lack of financial 

sustainability, ethnicity, etc).  

There are a number of reasons that necessitate the need for collaborative public 

management, but one of the most important one is related to the changing 

government role into governance (Rhodes, 1996) that requires more of steering, 

partnering and contracting (Kooiman, 2003 cited by Agranoff 2008). This need is a 

lot more in the form of a requirement especially for those countries (such as 

Western Balkans), where lack of the political will to change and move towards best 

performing mechanisms and political influence in local government leadership 

represent obstacles.  

However, successful networking requires facilitation form a number of conditions 

(political, institutional, and organizational) that would help answering the profound 

and yet competing questions of public service provision such as: How is efficiency 

achieved? How is accountability maintained? How are issues of equity addressed? 

3.3.4 Digital and e-governance 

With the advent of internet and its increasing internet usage by governments  in 

addition to the easy access of citizens (faster networks and faster personal gadgets 

such as smartphones), governments are challenged by a new era for PA even 

challenging NPM (Dunleavy & Margetts, 2000). Can public management and new 

governance be effective and yet efficient without using the latest ICT? The answer 

is very clear that they cannot. However, the main challenge remains how to make 

best use of ICT and find the best forms of ICT integration for the best public 

provision. Although, the ICT developments find faster way to the private sector, 

yet, ICT has found the way in the public sector as well, eventhough at a slower 

pace in transition and developing countries. In the new millennia, public 
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organizations are turning towards e-government service delivery to improve citizen 

access and reduce costs (Brown & Brudney, 2004). E-government activities can 

range from a very simple e-mail conversation, to more sophisticated activities and 

engagements of users. A simple definition of e-government would encompass the 

electronic delivery of government services for 24 hours in 7 days of the week 

(Holden, Norris, & Fletcher, 2003).  

In the context of local government, many administrative services can be offered 

electronically, not to mention that ICT could go even further in providing 

information such as budgetary and other financial information to its stakeholders 

(citizens). Practically, websites and web portals have become effective interfaces 

between government agencies and its citizens and they are viewed as unique 

medium of information communication  and public service provision representing 

so a strategic tool of public management (Karkin & Janssen, 2014). In USA local 

governments the e-government approach has been embraced very quickly. In 1995 

there were 8.7 percent of LGUs who had websites, and in 2000 it went almost 10 

fold (83.7%) (Holden, Norris, & Fletcher, Electronic Government at the Local 

Level: Progress to Date and Future Issues, 2003). There is no doubt that by now 

there is not an LGU without a proper website. Additionally these authors recognize 

the importance of websites becoming channels of: controlled information-sharing 

with stakeholders and media; informing and educating public; providing 

transparency; and, promoting economic activities.  

Most of the studies cited in the inclusive papers of (Brown & Brudney, 2004) state 

that among other benefits (responsiveness, visibility, performance) of offering e-

government activities and services is efficiency. Some cost-savings amount even 

up to 50-60 percent compared to traditional interaction.  

However, as there are tremendous benefits to e-governments, there are potential 

challenges as well, especially those that would require transformation of 

organizational structures (if not, corporate culture especially the transition 

countries).  

3. Implications to LG Performance & Efficiency Concerns 

Almost all of the influencing theories to PA and public management reflect great 

emphasis on the performance of public sector through its fundamental elements of 

efficiency and effectiveness. In the quest of efficiency versus effectiveness, 

eventhough there is a greater emphasis on the later, yet, the literature does not 

separate the two. These two basic elements go hand in hand, while preserving the 

“public” nature of public services that gives more priority to the effectiveness of 

public services. Most of the studies of (local) government sector efficiency, refer to 
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NPM as the theoretical foundation, because NPM represents a shift in terms of 

efficiency thinking and practice. However, in this literature review the 

concentration is not only on the NPM developments and efficiency emphasis, but 

rather it includes both, pre-NPM and post-NPM (current) main theoretical 

developments pertaining to public performance and efficiency. This section 

attempts to describe some implications or contributions of various economic and 

management theories (explained in the previous section of the paper) to the local 

government performance and efficiency with a special focus on the NPM.  

When analyzing the literature of public management and public performance, one 

should realize that all of the organizational theories are developed for the purpose 

of finding the best practices in management of public resources. As such, all of 

these theories have had their contributions no matter when and how they were 

introduced and put in practice starting from the very basics of understanding the 

nature of PA, the creation of hierarchies, the use of economic theories, the use of 

contemporary management theories, until the use of networks and ICT. Therefore, 

it would be really a limited understanding, if one attempts to emphasize or 

overemphasize one theory to the other, while knowing that not all of them can 

work effectively from one context of a country, to the other. One cannot fully 

understand the nature of public management, unless he/she is not aware of the 

above-mentioned developments and theories. The current fashionable public-values 

approaches replicate neoliberal arguments that downplay bureaucracy to conquer a 

place in the field (Bartels, 2009). 

First, eventhough NPM is seen by many mainly pro-NPM scholars as the shift 

towards efficiency concerns in the public sector, literature provides evidence that 

the Weberian bureaucracy and Taylorism  still had a great impact on efficiency 

concerns. One cannot establish a performance measurement framework unless the 

hierarchy of the organization is in place - concepts developed by classical approach 

of organizational performance. Additionally, the developments of PA in US based 

on Taylorism gave space to sound financial management.  

NPM contributed mainly in the theoretical developments of organizational 

performance in general and efficiency particularly and it did result in a number of 

reforms mainly in the developed countries. However, these reforms did not include 

all countries in the world and implementation results were not that successful, 

which called for some post-NPM developments recently. While the cutting edge 

countries are employing the post-NPM forms of performance in public sector, the 

other follower countries are still trying to benefit from the NPM practices. 

Macedonia and Western Balkans generally are at that stage. Pertaining to the local 

government performance, decentralization is considered as the best form of 

ensuring that service providers are closer to their customers/citizens. However, the 
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deployment of NPM reforms cannot be effective in countries such as Macedonia 

where corruption and political influence is very high at the level of offering public 

services. This sends the country back at the Weberian time that contributed to the 

separation of politics with administration, which is something already done as de 

jure, but far from de facto.  

Pertaining to the post-NPM and the focus on a new public value management, 

which incorporates a broader scope of public administration goals by criticizing the 

high concentration of NPM in competitive mechanisms, Macedonia and Western 

Balkan countries have the challenge of increased accountability, efficiency and 

transparency. These issues can be turned out into opportunities to increase the 

public and local government sector by coordinating and networking (especially 

horizontally) and using ICT for efficient and yet transparent public services.  

While reviewing the whole theoretical developments, public management reforms 

to improve LG performance and particularly efficiency gave ground to the 

decentralized form of the LG (Hood, 1991) (currently operating in Western 

Balkans and Macedonia); public service provision with participation of private 

sector in form of either outsourcing some activities or services (Niskanen’s theory-

Niskanen, 1971), or cooperation agreements between the two mentioned parties 

(Greve and Hodge, 2011). (Pérez-López, Zafra-Gómez, & Prior-Jiménez, 2013) 

argue that recently the inter-municipal cooperation is one form of public service 

management within the NPM framework. However, the recent forms of public 

management including inter-municipal cooperation are adjacent more to the post-

NPM developments or new public governance including e-government, which give 

more emphasis and more opportunities for inter-organizational management 

(compared to intra-organizational one emphasized more by NPM). Nevertheless, 

the same authors favor the concern about efficiency of local government service 

provision especially in the times of crisis ore recessions (Pérez-López, et al 2013). 

To summarize all of these theoretical developments in terms of PA performance 

and efficiency, one can understand that all of the three NPM-related classifications 

have given their share in shaping the importance of performance measure and 

efficiency, no matter at what degree. The flag of efficiency as a market-related or 

component of a competitive approach to public organizations is held by the 

‘paradigm of New Public Management’. However, even in the post-NPM era of 

public management there are current uses of private management models that could 

be used in assessing the public performance efficiency and effectiveness, such as 

ICT or Information Systems, e-government, networking government and so on. 
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Abstract 

The two primary aims of the Amortization Fund, which was established in 1935, 

were, first, to regulate government debts and second, to reduce them. With a new 

law passed in 1953, the government changed the name of the fund from the 

Amortization Fund to the Amortization and Credit Fund and aimed to provide 

long-term investment loans to public institutions and state companies. 

In this study, the role of the Amortization and Credit Fund will be analyzed in line 

with the monetary and credit policies of the 1950s.  As a result of the lax monetary 

and credit policies for faster growth rates, inflation and budget deficits increased in 

the 1950s. In this context, expansion in government expenditures was financed by 

using the Amortization and Credit Fund, which was developed as an internal 

solution which would promote faster growth rates. It was thought that the growth 

of the money supply would not lead to inflation if supported by growing 

investments, but the main problems after 1954 were the difficulties in foreign 

currency exchanges and foreign debt payments. At the end of the 1950s, economic 

and financial policies created bottlenecks in the economy and the government had 

to accept a stand-by agreement with the IMF in 1958. 

 

Keywords: Amortization and Credit Fund;  Credit and Monetary Policy 
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1. Economic Policy of Turkey 

At the end of the 1940s, as a result of a revival in the world economy, production 
and international trade increased all over the World, with numerous forms of grants 
and credits supporting this revival in economies in particular. Turkey was no 
exception and received some grants and credits after the Second World War in the 
form of the Marshall Plan and the IBRD, which stimulated agricultural production 
and domestic and foreign trade. The Korean War also had a positive effect on 
Turkey’s foreign trade, leading to an increase in exports. At the beginning of the 
1950s, Turkey had the opportunity to register high growth rates. Table 1 shows 
GDP growth rates, inflation rates, and the money supply between 1950 and 1960. 
In 1951, the GDP growth rate was 12.8%, in 1952 11.9% and  in 1953 11.2%. 
After 1953 however, international conditions changed and Turkey’s overseas 
financial assets and exports decreased. Initially, despite the incentives for attracting 
foreign capital, a growth strategy based on foreign capital and foreign credits, 
failed as the  available quantities of foreign capital were not as high as expected 
and the government, needing to take a leading role in industrialization, turned to 
internal financial sources. Central Bank short-term sources were apparently 
accepted for financing industrialization, and not taxes (Coşar, 2005). After 1953, 
the government’s expansionary fiscal policy was based on monetary and credit 
policy. 

In order to maintain high growth rates, goverment spending was increased by 

expanding the money supply. Growth rate was -3% in 1954, and in 1955 it rose to 

7.%9. Between 1950-55, the average growth rate was 7.7%, but between 1956-

1960, it fell to 4.4%. Declining growth rates created an unstable economy, and 

several accompanying problems. Goverment spending expanded, with, for 

example, the building of 14 cement plants, 10 sugar factories, an automatic 

telephone system and Haydarpaşa silos by 1955. However, there was little sign of 

any investment plan or financial strategy. The share of goverment spending in GDP 

increased from 16% in 1953 to 21% in 1955, and then from 25%, in 1956 to 26% 

the following year. 

Two chief obstacles restrained this policy – the scarcity of foreign borrowings and 

the industry’s import dependency, which hindered economic growth, caused bottle-

necks and disrupted economic stability in the second half of the 1950s. The scarcity 

of production factors reduced the elasticity of production, and so monetary policy 

increased aggregate demand, not production (Serin, 1987: 298). Inflationary 

pressures caused substantial rises in prices, with the general level of prices 

increasing between 1954 and 1958 (Table 1), when the average price growth rate 

stood at 16.7%.  Additionally, in 1956 the government froze money and credit 

volumes, profit margins and prices, with the National Protection Law introduced to 

oversee the process. But in the ensuing years, credits increased, by 23% in 1957, 

for instance. 
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The money supply and quasi-money showed a steady increase between 1950 and 

1960 (Table 1). The increasing money supply expanded the volume of credit and 

the increase in quasi-money was more than that of the money supply. Monetary 

policy became one of the main reasons behind high inflation. 

Table 1. Growth Rate, Inflation rate, Money Supply and Quasi Money 
Year Growth 

Rate 

Inflation 

rate 

Money 

Supply 

(%∆) 

Quasi 

Money 

(%∆) 
1950 9.4 -10.2 21.5 23.4 

1951 12.8 6.2 18.2 18.6 

1952 11.9 1 15.6 34.1 

1953 11.2 2.9 9.1 11.6 

1954 - 3 10.3 27.5 20.8 

1955 7.9 7.6 25.3 24.8 

1956 3.2 16.5 22.7 31.8 

1957 7.8 18.9 8.4 8.7 

1958 4.5 14.8 15 25.9 

1959 4.1 19.8 9.5 10.7 

1960 3.4 5.4 8.6 5.6 

        Source: State Institute of Statistics, National Income and Expenditure 

        1948-1972 Turkey, Ankara, p.30-31 

 

The Democratic Party goverment followed a loose credit policy. In 1933, credit 

interest rates were set at 12%. In 1938, the commercial credit interest rate was 

8.5%, going down to 7% in 1951. The demand and volume of credits and imports 

increased with falling interest rates, which was seen as clear evidence of the ‘easy’ 

monetary policy (Singer, 1977). Because of the lack of foreign exchange, imports 

decreased after 1954. The IMF suggestion was to reduce the credit volume and 

money supply, but the government increased them (Ergin, 1960). In particular, 

between August 1955 and April 1958, it became difficult to import many items. 

The reduction in the supply of goods coupled with increasing money supplies and 

credit volumes brought about inflation, and the conversion of these credits did not 

take place in investments but in the informal sector. Those used for short-term 

financing of the money created pressure on inflation. Commercial credits at 3 776 

million went up to 6 828 million lira. The credit abundance encouraged inflation 

and speculation on the demand for gold and real estate. 

 

Looking at the credits of the Central Bank of Turkey (Table 2), commercial bonds 

and credits to economic and private sectors expanded, and the number of private 

banks increased. 
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On August 4 1958, as part of the Stability Programme, the credit volume was 

limited by the Central Bank to the formal sector and state treasury. The method of 

financing public spending was the main source of inflation; 30% of the investment 

was financed by treasury bills (Akyuz, 1973: 170). 

 
Table 2. The Credits of the Central Bank of the Republic of Turkey 

Source: Statistical Bulletin of the Central Bank of the Republic of Turkey, January 
1978, p.16-22 
 

Credits to the agricultural sector and to state owned enterprises played an important 

role in the expansion of Budget deficits and in the acceleration of inflation. 

Agricultural credits, which totalled 412 million lira in 1950, rose to 2,392 million 

lira in 1960. The share of state-owned enterprises in total investments rose from 

24% in 1950-54 to 29% between 1955 and 1959. When external and internal 

pressures began to grow, certain measures were taken by the government. Since 

1956, agricultural credit had been restricted; the Central Bank raised interest rates 

in order to reduce the credit volume (Aren, 1956). In addition, credit ceilings were 

set up for private banks and the National Protection Law was implemented in 1957, 

with the Ministry of Commerce given authority to determine commodity prices. 

However, by 1958, these measures were not enough to ensure stability and in 

August 1958 the government had to accept the International Monetary Fund's 

stabilization measures. 

2. Development of Amortization and Credit Fund 

In the first half of the 1930s, etatist economic policies increased the financial needs 
of the budget as the government had reached its limit in taxation as per the state 
budget and foreign borrowing opportunities were limited as in that era there was no 
alternative other than domestic borrowing. Savings were insufficient, market 

Year Commercial 

Bonds 

Treasury 

Bills 

Treasury 

Guaranteed 

Bond 

Credits to 

Government 

Financial 

Sector 

Credits to 

State 

Economic 

Sector 

Credits 

to 

Private 

Sector 

1950 170 44 840 263 745 132 

1951 265 75 1.001 298 933 217 

1952 347 17 1.197 263 1.145 454 

1953 378 16 1.423 242 1.444 478 

1954 791 146 1.400 439 1.562 927 

1955 828 44 1.355 616 1.643 818 

1956 1.104 46 1.454 892 1.844 987 

1957 1.523 42 1.847 1.021 2.566 1.139 

1958 1.869 63 2.161 1.000 3.247 1.226 

1959 1.823 38 2.387 1.135 3.487 1.200 

1960 1.803 63 2.439 1.427 3.546 1.151 
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interest rates and credit costs were high and the financing of goverment 
investments was too expensive under current market interest rates. Under such 
conditions, the govermenment had no option than to intervene in the credit markets 
and  decided to use legal reserve requirement deposits to finance government 
investment. 

The Amortization Fund was thus founded in 1935 with two main objectives, to 

organize and to reduce the national debt, by regulating the bond market to service 

the state's domestic and foreign debt and bills. Debt consolidation, conversion, 

consolidation or redemption were offered at favorable terms and ministers’ request 

for loans from the fund were to be authorized by a board of ministers. The 

goverment had to finance long-term investment agencies and institutions within the 

financial instruments of the fund, which were determined as a certain portion of 

legal reserve requirements. The reserve requirement ratio was set at 15% and 

increased to 20% in 1941. 

In the 1950s, the Amortization and Credit Fund was expected to sustain high 

growth rates. A new law was issued, renaming the fund the Amortization and 

Credit Fund, the tasks of which were expanded to include long term credits to areas 

such as industry, mines, energy, transport and irrigation, etc (Ertuğruloğlu, 1954). 

According to the new Law, banks were required to keep 20% of their deposits in 

the Amortization and Credit Fund’s accounts on behalf of the Central Bank (Table 

3). The Fund would pay 3% for demand deposits and 4% interest for one year and 

longer-term deposits. 

Table 3. The Quantity of the Legal Reserve Requirements in Amortization and 
Credit Fund Between 1950 and 1960 (million lira) 
 

 

 

 

 

 

 
Source: Statistical Bulletin of the Central Bank of the Republic of Turkey, January 
1978, p.26 

Year The Legal Reserve Requirements 

1950 189 

1951 236 

1952 267 

1953 394 

1954 471 

1955 525 

1956 811 

1957 895 

1958 982 

1959 1.126 

1960 1.380 
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The Amortization and Credit Fund’s sources were being kept at the Central Bank. 

In order to create sources from reserve requirements, these funds were transferred 

to government treasury bonds and to the Fund’s bonds and securities (Annual 

Report, 1962: 18). 

The Fund’s gold assets were also held in the Central Bank. The Fund purchased 

government bonds and its bonds (nominal value + interest of bygone days - 35 

cents) over that price from the stock market. Purchases were carried out by the 

Central Bank and by Ziraat Bank, with provision implemented in the Central Bank 

for this purpose. 

The Central Bank could make emissions to the Amortization and Credit Fund for 

government bonds in return as an advance. Money advances could be opened by up 

to 1/3 of the total bonds that had been admitted with an accrual limit of 120 days 

(Artukmaç, 1959: 60). 

However, the Amortization and Credit Fund was authorized to use this money to 

finance the long-term investments of public institutions. From 1951, the Bank 

Credits Arrangement Comittee began determining reserves and liquidity ratios. 

Thus, the transferring of bank deposits in order to finance the public sector became 

more pronounced (Önder, 2005: 116). Tasks assigned to the Committee included 

setting the quantity and quality of bank placements in the direction of the 

committee. 

Internal Financing Fund was established, under the Supervision of the 

Amortization and Credit Fund in April 1959. Credits were re-opened and were 

used to grant advances of unused funds by the Internal Financing Fund.  Usually 

this money was invested to placement bonds. According to a protocol issued by the 

Ministry, 2% of the money that was used in this way was accrued interest (Annual 

Report, 1962: 51). The Internal Financing Fund began operations in 1959, with 

more than 450 million credit, which was more than that of the Amortization and 

Credit Fund’s credits.  

 

The Amortization and Credit Fund was transformed into the State Investment Bank 

in 1964. 

2.1 Amortization and Credit Fund Credits 

From the inception of the Amortization and Credit Fund until 1955, 284.2 million 

Turkish Lira was yielded in debt.  Credits were distributed to these companies and 

institutions: 169.5 million to the Etibank, 30 million lira to the State Railways, 18 

million to the Meat and Fish Institution, 51.7 million to the Provincial Bank and 15 

million lira to the General Directorate of State Hydraulic Works. The Amortization 
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and Credit Fund continued lending to State Economic Enterprises in 1955. 

Amortization and Credit Fund  credits  open to 19  State-owned enterprises were 

total 2.024.795.346 lira (Table 4). 

Table 4. Amortization and Credit Fund’s Credits until the End of 1962 Fiscal Year 

 

 

 

 

 

 

 

 

 

 

 
Source: Annual Report, Amortization and Credit Fund, 1962, Appendix Table 4 

The Amortization and Credit Fund ensured credits to various institutions. From 

1953 onwards, state-owned enterprises and institutions established by private law 

had the larger portion of the credits. Credits to banks from the Fund increased year 

to year. By the end of 1960, credit awarded by the Fund to the T. Mortgage Bank 

was 51 million Turkish Lira, to Etibank 498 million, 189 million to the Provincial 

Bank, 114 million to Sümerbank, 151 million to the Maritime Bank, and 191 

million lira to Ziraat Bank. 

Private bank credits were generally granted borrowings from the Central Bank and 

the Amortization and Credit Fund. Advances to private banks from the Central 

Bank garnered from the public and private stocks and bonds increased by 8% 

annually, which had a negative impact on the money supply and price system. 

Enterprises Credits (lira) 

The Ministry of Finance 196.737.723 

Machinery and Chemical Industry 141.829.060 

Etibank 168.278.245 

İller Bank 201.426.728 

State Railways 261.663.285 

Meat and Fish Institution 10.216.935 

Sümerbank 147.642.238 

Maritime Bank 116.255.153 

Ziraat Bank 153.745.106 

Sugar Factories 249.145.991 

Cement Industry 85.608.450 

Postal, Telegraph and Telephone 11.186.757 

T. Mortgage Bank 2.287.563 

T. Coal Enterprises 147.729.626 

Nıtrogen Industry 42.429.064 

T. Pulp and Paper Industry 2.131.130 

T. Iron and Steel Enterprises 42.524.520 

Petrol Ofisi 1.040.485 

Turkish Airlines 42.917.287 

Total 2.024.795.346 
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The increase in banks' equity from 1949 to 1959 was 2,190 million TL. At first 

glance, it appeared satisfactory, but the financial strength of the banks was 

weakened, and their equity levels dropped. In 1949, the percentage of equity to 

credits was 64.7%,  but only 30.5% in 1959 (Table 5). 

Table 5. Other Liabilities of Banks 

Source: Statistical Bulletin of the Central Bank of the Republic of Turkey, January 
1978, p.25-27 
 

Table 6 shows the increase in the Amortization and Credit Fund’s Bonds in 1960. 
 
Table 6. Amortization and Credit Fund’s Bonds 

Year Interest 

Rate 

Nominal Value (lira) 

1955 %5 45.230.000 

1955 %5 15.075.000 

1955 %3 21.446.000 

1957 %5 41.650.000 

1958 %5 34.790.000 

1959 %5 45.240.000 

1959 %5 22.620.000 

1959 %3 22.114.000 

1959 %0.5 177.594.184 

1960 %5 93.810.000 

1963 %6 225.000.000 

1964 %6 83.000.000 

1964 %6 150.000.000 

Total  977.569.184 

Source: Annual Report, Amortization and Credit Fund, 1964, p.24 

 

Bond values reached a peak of 225 million lira. Total value in 10 years was 977 

million lira. 

 

Table 7 shows the Amortization and Credit Fund’s Credits in total banks credits. 

The share of the Amortisation Fund’s Credits to total bank credits was 12.5 in 

Year Equity Bonds in 

Circulation 

Central 

Bank’s 

Advances 

Amortization 

and Credit 

Fund’s 

Credits 

Engagements 

and Other 

Liabilitiy 

Accounts 

Total 

1949 676 - 271 - 627 1574 

1955 1888 283 1409 253 2297 6130 

1958 2371 416 2581 453 4687 10508 

1959 2866 450 2470 934 3960 10680 

1960 3291 417 2685 1194 6210 13797 
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1955, which increased to 12.5 in 1960 and 43.4 in 1962. 
 
Table 7. The share of Amortization and Credit Fund’s Credits in Total Bank 
Credits (million lira, %) 
 

Years Total Bank 

Credits 

Amortization and 

Credit Fund 

Amortization and Credit Fund’s 

Credits to total Bank Credits 

1955 5.025 284.2 %5.6 

1960 9.522 1.194 %12.5 

1962 10.362 4.498* %43.4 

Source: Annual Report, Amortization and Credit Fund, 1964, Appendix Table 2 

3. Conclusion 

The law of 1935 required funds to be invested in government domestic bonds but 

legislation in 1953 placed the Fund in credit institutions. The financing of 

investments related to key areas was made possible, with resources allocated for 

the direct development of the country, providing long-term funding for state 

enterprises, ensuring interest rate reductions and ensuring support of capital 

markets. But the government’s objective of ensuring fast growth combined with an 

inflationary financing policy meant results were not successful, and a vicious circle 

of low growth rates negatively affected stability. The Central Bank pursued 

expansionary monetary policies in line with growth policies, but stability problems 

distorted economic growth. 

In this era, the implementation of easy credit and investment policies created 

narrow capital markets and the continued decline in the value of money restrained 

capital accumulation. Increased credit demands caused inflation. Inflation-reliant 

enterprises, especially banks, increased credits and interest rates, regardless of their 

operating costs. In this context, the government also expanded its expenditure and 

financed budget deficits from Central bank sources. 

The purpose of the Amortization and Credit Fund was to improve access to fast 

growth rates. The Fund’s facilities, along with other resources, were utilized as 

credits for state-owned enterprises and private banks. The reserve funds of the 

monetary policy instruments failed to fulfill its duty to control inflation but rather, 

in fact, increased inflation. 

In conclusion, monetary and credit policy was successful until 1953, but failed 

after 1953; general price levels constantly increased, and unplanned investments, 

reductions in foreign aid and credits, foreign exchange bottlenecks and difficulties 

in external trade were the main factors that caused instability in the economy. 

Eventually, on 4th of August 1958, the government was forced to take drastic 

measures and appeal to the IMF. 
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Table A. Distribution of Bank Loans by Sector 

Year Credits to Government 

Financial Sector 

Credits to State 

Economic Sector 

Credits to 

Private Sector 

Total 

1950 160 - 1.115 1.275 

1951 174 9 1.568 1.751 

1952 238 18 2.343 2.599 

1953 340 18 3.044 3.402 

1954 419 44 3.808 4.271 

1955 481 169 4.375 5.025 

1956 569 321 4.942 5.832 

1957 935 1.111 5.741 7.787 

1958 972 1.290 6.378 8.640 

1959 1.073 1.409 6.925 9.407 

1960 1.023 1.270 7.229 9.522 

Source: Statistical Bulletin of the Central Bank of the Republic of Turkey,       
January 1978, p.30-32 

 
Table B. The Central Bank of the Republic of Turkey - Discount Terms of Trade 

Date  Discount rate Advances  Advances 

on Bonds 

Advances 

on Gold 

26.02.1951 3 3 4 2.5 

28.06.1955 4.5 4.5 5.5 3.5 

06.06.1956 6 6 6.5 3.5 

29.11.1960 9 9 10 3.5 

Source: Statistical Bulletin of the Central Bank of the Republic of Turkey, 
January 1978, p.49 
 
 

221



Nevin COŞAR – Yusuf YALÇINKAYA / AICSS 2015 

 

 

222



Chapter 14

Fiscal Multipliers and
Remittance Outflows in Saudi
Arabia
Al-Mukhtar AL-ABRI,
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Abstract: The literature on remittances is large and growing. However, its focus has mainly been 

on studying the effects of remittance inflows on the receiving economies. Little has been done on 

the sending economies. In this paper, we use data from Saudi Arabia to study macroeconomic 

effects of remittance outflows. Specifically, we examine the effect of remittance outflows on 

government multiplier and GDP in Saudi Arabia, one of the top remitting countries in the world. 

The results suggest that remittance outflows have a weak effect, if at all, on government multiplier. 

The paper also discusses policy implications.  
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Introduction 

Saudi Arabia is one of the largest players in the global oil market: it produces more than a tenth of 

the world’s oil output and owns a quarter of the world’s proven reserves (Nakov and Nuño, 2013).  

Oil accounts for 40% of Saudi Arabia’s gross domestic product (GDP) and more than 90% of its 

export revenue. The public sector plays an important role in the economy.  Government spending 

accounts for 66% of non-oil GDP and fiscal revenues come mainly from hydrocarbon exports.  

The non-oil fiscal revenues are small and come from corporate taxes and other investment income.  

Given the marginal role of taxes, and the passive monetary policy, government spending is the 

main instrument for macroeconomic stabilization. Also, fiscal spending is shouldered with the 

need to promote the private sector to enhance the productive capacity of the economy. This 

suggests that it is crucial to understand the effects of fiscal spending on the economy and the factors 

that might undermine its work.  Recent developments, particularly the 2008 financial crisis, have 

also brought the issue of fiscal multiplier to the forefront of academic research.  Many countries 

have resorted to “fiscal stimulus” in an effort to boost demand and to bring their economies out of 

recession.  

Saudi Arabia is the largest economy among the six Gulf Cooperation Council (GCC) 

countries.1 The GCC countries constitute the third most important destination for migrant worker, 

only after North America and Europe (Adams and Page, 2005; Adams, 2009). The reasons for the 

Gulf region being an attractive destination for migrants include large oil wealth, ambitious 

development projects (fast economic growth), small and unskilled local labor force, and 

unfavorable conditions in labor sending countries (conflict, poor economic conditions, etc.). 

Expatriates constitute more than 60 percent of the total population in the region.2 Focusing on 

Saudi Arabia, the share of non-national labor in Saudi Arabia in 2013 was estimated at 32% of 

total population (GLMM, 2014). It is the smallest among the share of expatriates in the region but 

since Saudi Arabia’s population is the largest (almost 30 million), the 32 percent share represents 

almost 10 million foreign workers. Just as the region is a top destination for migrants, it is the 

largest remitter in the world with more than 75 billion USD in 2012, significantly larger than the 

top remitting country (the United States).3 Out of the 75 billion USD, outflows from Saudi Arabia 

form 40 percent with the total amount in 2012 being slightly below 30 billion USD (around 6% of 

the local GDP).  

Against this backdrop, this paper identifies the impact of government spending on Saudi 

Arabia’s real output considering the role of remittance outflows. In particular, using data from 

Saudi Arabia we examine the effect of remittance outflows on government spending multiplier 

and output in remitting countries. This is important because in policy circles, media as well as 

academia the impact of remittances on the receiving economies has been passionately and 

extensively discussed.  However, the literature on remittance outflows is still scarce.  Proponents 

of regulating remittances believe that they are leakages from the economy: as remittances increase 

either domestic consumption or saving has to decline given that remittances represent unconsumed 

domestic labor income. With lower savings, investments also suffer.  In other words, GDP is 

affected due to the leakages from the system. In exploring the effects of remittances on government 

spending multipliers, our aim is to add to the scare literature on remittance outflows and to the 

                                                 
1 The GCC countries are Bahrain, Oman, Kuwait, Qatar, Saudi Arabia and the United Arab Emirates. 
2 Data are from the Gulf Labour Markets and Migration (GLMM) online database.  
3 For factors contributing to migration and remittance in the Gulf region refer to Naufal (2011) and Naufal and Genc 

(2012). 
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current policy debate in the GCC countries regarding regulation of money outflows.4  In 

anticipation of our results, we can suggest that remittance outflows have a weak effect, if at all, on 

government multiplier.  The paper is organized as follows: the next section presents a brief 

summary of the related literature; the subsequent section presents the methodology and data; 

followed by analysis and conclusion.  

 

Related literature 

 

Macroeconomic Effects of Fiscal Expenditures 

This study is related to two different strands of the literature.  In the first place, it relates to the 

large theoretical and empirical literature in estimating the macroeconomic effects of fiscal 

expenditures. The traditional Keynesian macroeconomic framework emphasizes the positive 

impact of an autonomous public spending on real output. An expansionary fiscal policy, especially 

at early stages of development, is an important instrument to stimulate private consumption and 

investment and generate employment.  Government expenditures can influence real output by 

enhancing the productive capacity of the economy through several channels including: spending 

on physical capital, human capital, and on research and development.  The effects of changes in 

government purchases on aggregate economic activity have also been incorporated in endogenous 

growth literature and in micro-based general equilibrium models with intertemporal optimization.  

For example, Barro (1990) includes government spending in private production functions.  

Mankiw (2000) and Galí et al. (2007) analyze the effect of fiscal policy on economic activity using 

micro-based New Keynesian Small Open Economy models that allow for a wider set of 

assumptions pertaining to preferences of agents, persistence of fiscal shocks, means of financing, 

price-settings, and alternative monetary policy settings.  In other words, the theoretical standard 

Keynesian models ‘normally’ suggest that the government spending would have a significant 

effect on GDP through spending multipliers where consumers behave in a non-Ricardian fashion.  

Putting it differently, consumers are not pushed out of the market for fear of having to pay for the 

expansion in government spending in the future via increased taxes, especially there is no 

indication that the government spending would be paid for by taxes.  The neoclassical models, on 

the other hand, already find low multiplier effects thanks to the Ricardian concerns.  

  As for the empirics, the studies that attempt to estimate the fiscal multipliers identify a 

number of factors which vary across countries and time under study.  The literature provides 

alternative strategies for identifying and quantifying the effects of fiscal spending (Blanchard and 

Perotti (2002); Mountford and Uhkig (2009), Ramey (2011) among others).  For example, Perotti 

(2005) estimates that the multiplier on government expenditures might range from as low as minus 

2.3 to as high as 3.7 depending on the country and time period studied.  A large portion of this 

literature suggests that the fiscal multipliers are generally larger in developing countries than 

industrialized countries (Hemming et al., 2002; Ilzetzki and Vegh, 2008; Ilzetzki et al., 2011; IMF, 

2008; Corsetti and Müller, 2012).  A recent study by Ilzetzki et al. (2011) estimates the effects of 

government spending on GDP using a high frequency dataset that is composed of quarterly data 

from both developed and developing countries, and find monetary regimes and openness to trade 

as the important factors that determine the size of fiscal multipliers.  They also find that fiscal 

multipliers are higher for countries with fixed exchange rate regimes and for countries with lower 

international trade.  Other studies have also found the composition of fiscal expenditures, financial 

development, the state of public finances, and the size of the government to determine the size of 

                                                 
4 The GCC countries, in particular the UAE and Oman, are contemplating taxing remittance outflows (Sharif, 2013). 
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fiscal multipliers (Corsetti and Müller, 2012).  This need to estimate fiscal multipliers has been 

revived recently after the financial crises as many countries introduced packages of “fiscal 

stimulus” by increasing government spending or lowering taxes to boost demand and avert 

possible recession.  In this vein, Corsetti and Müller (2012) find that the fiscal multiplier is 

unusually higher during times of financial crises.  The empirical literature on estimating fiscal 

multipliers is largely confined to industrialized and non-oil emerging and developing countries.  

The papers that attempt to estimate fiscal multipliers in the oil-exporting countries are very 

limited.5  The paper of Espinoza and Senhadji (2011) provides the first set of fiscal multiplier 

estimates for the GCC countries.  Espinoza and Senhadji’s estimates are within the range found in 

the literature for emerging markets. 

 

Macroeconomic Effects of Remittances 

The second strand of literature that our article relates to is the literature on the macroeconomic 

effects of remittances.  Initially, the literature has mainly focused on the impact of remittances on 

the receiving countries.  Inflows have been linked to exchange rates (Amuedo-Dorantes and Pozo, 

2004), employment patterns (Amuedo-Dorantes and Pozo, 2006), inflation (Narayan et al., 2011), 

and economic growth (Giuliano and Ruiz-Arranz, 2009; Gupta et al., 2009).  Further, there is also 

empirical evidence that discrepancies in macroeconomic conditions between host and home 

countries affect remittance flows (Vargas-Silva and Huang, 2006).  Recently, the remittance 

literature has considered the macroeconomic effects on remitting countries using data from GCC 

countries; taking into consideration the unique case of the Gulf region.  Termos et al. (2013) find 

that remittance outflows mitigate the inflation pressure in GCC countries.  In a close study to ours, 

Alkhathlan (2013) examines the relationship between economic growth and outflows of workers’ 

remittances in Saudi Arabia from 1970 to 2010, and finds insignificant (significant) relationship 

between outflows of workers’ remittances and economic growth in the long (short) term. However, 

it is important to note the two key shortcomings to Alkhathlan (2013) study.  The first is related to 

the account of the endogeneity of fiscal spending and the identification of fiscal spending shocks.  

The second is related to the lack of explanation of the insignificant effect of remittance outflows 

on output growth in the long run. In addition, Alkhathlan (2013) has focused on the direct effect 

of remittance outflows on GDP and has not accounted for indirect channels arising from potential 

adverse effects of remittances on the fiscal spending multiplier.  In contrast to these studies, we 

focus on the effects of remittance outflows on the fiscal multipliers in Saudi Arabia. We also 

examine whether remittances affect the real output (in particular, non-oil output) independently of 

fiscal spending, through their effect on monetary/financial situation (e.g., domestic credit).  Our 

methodology uses the widely available techniques in the literature to robustly identify and quantify 

the impact of fiscal spending, controlling for the endogeneity issue. The next section describes 

methodology and data.  

 

Methodology and Data 

 

To recapitulate, this paper examines the impact of government spending on the GDP of Saudi 

Arabia considering the impact of remittances.  Proponents of regulating remittances believe that 

                                                 
5 The related literature has examined the impact of fiscal spending on output growth in Saudi Arabia.  For example, 

Al-Faris (2002) finds that public expenditures do not cause national income in GCC countries.  Likewise, Khalifa 

(1997), Kireyev (1998), and Wang and Fasano-Filho (2001) fail to find a significant impact of government 

expenditures on non-oil real growth in GCC countries. 
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they are leakages from the economy due to the negative relationship between remittances and 

domestic consumption/saving.  With lower savings, investments also suffer.  In other words, GDP 

is expected to be affected due to the large leakages from the system.  Therefore, the Saudi 

government finds itself in a position to pick up the slack, i.e. increase government spending.  Given 

that there are no income and/or sales taxes in the GCC, this may bring in budgetary issues (budget 

deficit).  

 The ordinary government spending multiplier is derived from a simple textbook form of 

Keynesian consumption function as follows:  

 

𝐶 = 𝑎 + 𝑏𝑌                                                                                                                             (Eq. 1) 

where 𝐶 is consumption, 𝑌 is income, and 𝑏 is the marginal propensity to consume 𝑀𝑃𝐶.  As there 

are practically no taxes in the GCC as in Saudi Arabia, we assume the government budget is paid 

for by “manna from heaven.”  Taking advantage of the income-expenditure identity yields the 

following spending multiplier, which associates the fiscal shocks to changes in total government 

spending, 𝐺:  

 
∆𝑌

∆𝐺
= [

1

1−𝑏
] ∆𝐺 = [

1

1−𝑀𝑃𝐶
] ∆𝐺 = [

1

𝑀𝑃𝑆
] ∆𝐺                                                                              (Eq. 2) 

Assuming that remittances, 𝑅, are a fraction of the local GDP, 𝑌, say 𝑅 = 𝛿𝑌, and that they 

represent leakages from the local economy in a similar way that taxes do (absent from the Saudi’s 

economy) we can re-write Eq.1 and Eq. 2 as follows: 

 

𝐶 = 𝑎 + 𝑏(𝑌 − 𝑅) = 𝑎 + 𝑏(𝑌 − 𝛿𝑌) = 𝑎 + 𝑏(1 − 𝛿)𝑌                                                       (Eq. 3) 

 
∆𝑌

∆𝐺
= [

1

1−𝑏(1−𝛿)
] ∆𝐺                                                                                                                  (Eq. 4) 

Obviously the size of 𝛿 above determines the economic significance of “leakage” from the 

domestic economy to international markets. 

At this stage, we would like to offer a critical review of our methodology.  The indigeneity 

between income and government spending has long been discussed in the economics literature.  

This issue has undeniable impact on theoretical as well as empirical considerations.  To do away 

with this problem, empirical economists have devised vector autoregressive systems, which 

assume that all variables (elements of a system) are endogenous.  We adopt this tool to conduct 

our analysis. To be more precise, we concentrate on the impulse responses obtained from the VAR 

estimations.  Nevertheless, this alone does not resolve our concerns completely, as the biggest 

concern, perhaps, in any impulse response analysis is the ordering of variables in such an endeavor.  

Again, to alleviate this concern, we try different ordering of variables under the guidance of 

theoretical expectation and econometric tools such as Granger causality tests and variance 

decompositions.  Unfortunately, we are not out of woods yet, even after all these, because the lag 

length is important in VAR estimations.  Though we try to exhaust reasonably possible lag lengths 

in this study, we have acknowledge that due to the nature of the data, we may not have the final 

word in this matter.  Expanding data span in the future will still leave room for debate in the future. 

We use annual data on Saudi Arabia and the US (also on the world GDP for comparison 

purposes).  Table 1 summarizes the data series and their sources. Nominal Saudi data are converted 

to real by deflating with GDP deflator. 
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Table 1: Data Description  

Series Description Time Period Source 

GDP (Nominal) GDP (nominal) in national currency 1970 – 2012  IMF 

Consumption Government consumption expenditure 

(nominal) 

1970 – 2012  IMF 

GDP deflator GDP deflator; index 2005=100 1970 – 2012  IMF 

Oil (Value of 

exports) 

Revenues from oil exports (nominal) in 

national currency 

1970 – 2012  IMF 

Exchange rate National currency per US dollar 1970 – 2012  IMF 

Oil prices Crude oil prices in US dollars 1970 – 2012  WB 

Remittance Remittance outflows (nominal) in US 

dollars 

1970 – 2012  WB 

World GDP World GDP (nominal) in US dollars 1980 – 2012  IMF 

Real GDP Chained 2009 dollars annual seasonally 

adjusted annual rate 

1970 – 2012  FRED 

Capital Spending of 

Saudi Government 

Saudi Arabia government expenditures. 

Numbers are in millions of nominal 

Saudi Rials. Notes: figures for 1990 and 

1991 are interpolated, as they were 

combined in the original 

1970 – 2012 Ministry of Finance 

 

Notes: IMF is International Monetary Fund; WB is the World Bank; FRED is the Federal Reserve Economic Data. 

 

 

The empirical part largely follows Espinoza and Senhadji (2011) (ES, hereon).  We use a 

vector autoregressive (VAR) model with one lag with the following ordering: [𝐺; 𝐺𝐷𝑃; 𝑈𝑆_𝐺𝐷𝑃] 

where 𝐺 stands for the growth rate of real government spending, 𝐺𝐷𝑃 is the growth rate of real 

non-oil 𝐺𝐷𝑃 and 𝑈𝑆_𝐺𝐷𝑃 is the growth rate of real 𝑈𝑆_𝐺𝐷𝑃.6,7 Instead of the non-oil GDP, we 

also make use of non-oil-non-remittance 𝐺𝐷𝑃, which is the aforementioned 𝐺𝐷𝑃 less remittances 

to gauge the role of remittances in the economy.  The 𝑈𝑆_𝐺𝐷𝑃 is used to represent the 

𝑊𝑜𝑟𝑙𝑑 𝐺𝐷𝑃.8  We call this the “restricted model” in the sense that the remittances are imposed as 

a leakage from the system.  Further, a competing model which involves 𝐺, 𝐺𝐷𝑃, 𝑈𝑆 𝐺𝐷𝑃, and 𝑅, 

treats them all as separate variables.  We call this the “unrestricted model.”  We produce 

accumulated impulse response functions (AIRF) from all these VAR’s.   

On a slight deviation from the main focus of the paper, since the work of the fiscal 

multiplier depends on the subsequent changes in household consumption triggered by the 

                                                 
6 We check the stationarity of the data where we find ample evidence pointing to that variables of concern, as used 

here, are I(0).  Then, we make sure that the ordering of the variables is justified with the help of pairwise Granger 

causality tests as well as Variance decompositions, on top of the theoretical considerations.  The optimum lag length 

that we use here is one, which is found by the Hannan-Quinn criterion (HQ). Schwarz criterion (SC) points to 3 lags 

whereas Akaike info criterion (AIC) picks 5 lags.  In the interest of parsimony we choose the single lag, largely 

because of the relatively short span of data.  Also note that HQ and SC are preferable to AIC especially in unstable 

processes (Lutkepohl, 1993).  All these test results are available from the corresponding authors. 
7 Alternatively we try the following ordering: [𝐺; 𝑈𝑆_𝐺𝐷𝑃; 𝐺𝐷𝑃], and the results still stand.  
8 World growth represents international dynamics.  Oil market is also represented by the world economic conditions 

as it is largely determined by the world market (ES).  That is why, we also try the world GDP, whose period is shorter, 

with similar results. 
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increased government spending, we re-estimate the model with “household consumption” in place 

of non-oil GDP.  Thus, we check out for the effect of fiscal spending on household consumption 

when accounting for the remittance outflows and also the independent partial effects of remittances 

on household consumption.  This also examines the welfare effects of remittances in Saudi Arabia.  

In particular we estimate the growth rate of real consumption as a function of the growth rates of 

real GDP, real government spending, and remittances.  The only significant variable is found to 

be the current value of the GDP.  Then we try to estimate growth rate of real consumption as a 

function of the growth rates of real government spending, and remittances.  The current level of 

remittances and current and past level of government spending have an impact on consumption 

growth.  The next section presents the results.  

 

Results and Analysis 

Remittances as non-Endogenous 

To start with, we need to mention that each period in our VAR analysis represents a year as we are 

dealing with annual data.  This will be seen in the horizontal axis of our figures below.  The vertical 

axis in this case will present the dynamic response of each element of the VAR function to a one 

standard deviation shock to each element’s error term.  Accordingly the units in the vertical axis 

will be standard deviation changes in the dependent variable under investigation.  Then, as shown 

in Figure 1, the response of real income (as measured by the growth rate of real non-oil GDP, 

FLXY) to a one standard deviation shock in the real government spending (FLG) is around 12.33 

percent on impact, and goes down to about 10 percent after the first period, and eventually 

stabilizes at 10.12 percent in the long run.  What that means is that the additional changes (marginal 

responses) in the trend of the real income over time are statistically zero in the long run.  Then, 

what remains of all the contribution of the change in the government spending is the initial shock, 

and nothing else.  On a related note, our finding of insignificant long run impact is consistent with 

our previous claim that VAR our variables are stationary.  Otherwise, an unstable VAR system 

would produce an explosive time path nullifying our ability to derive any conclusions from this 

exercise.9   

Comparing our result to the literature, ES find the response of real income to a one standard 

deviation shock in the real government spending to be about one fourth on impact.  Their finding 

stabilizes around 5 percent over time, and it is statistically significant.  In terms of Saudi Riyals, 

our finding would imply that one riyal increase in government spending improves non-oil GDP by 

0.755 riyals on impact.  That effect, however, dies out in the long run, and what remains is the 

cumulative effect. 

 

 

 

 

 

 

 

 

 

 

 

                                                 
9 This econometric observation holds true for all the experiments subsequently conducted in this paper. 
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Figure 1: Response of Non-Oil GDP to Government Spending 

 
 

Interestingly a similarly qualitative result is obtained once remittances are deducted from the non-

oil real GDP (FLYREM), as well (Figure 2).  In terms of Saudi Riyals, this would imply that one 

riyal increase in government spending improves non-oil GDP by 0.870 riyals on impact.  That 

effect, however, dies out in the long run, and what remains is the cumulative effect.  That is to say, 

marginal responses in the trend of the real income over time are statistically zero in the long run.  

Nevertheless, as stipulated in the introduction, if remittances are taken away, the impact of 

government spending becomes more exacerbated as suggested by the proponents of regulating 

remittances.  One should note here, though, that impact is also small.  Additionally, we try the 

alternative ordering of variables as stated above with similar results.  In other words, the ordering 

of the variables, which may be a crucial issue affecting AIRF because of the endogeneity concerns, 

does not seem to drive our findings.  
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Figure 2: Response of Non-oil Non-Remittance GDP to Government Spending 

 
 

To summarize, we find that consideration of remittances does not affect the impact of government 

spending on GDP.10  Based on the derivations above, this means that the size of 𝛿 must be relatively 

small.  As a matter of fact, a basic regression of remittances against non-oil GDP produces the 

following outcome:  

 

log(𝑅) = 3.420⏟  
3.406

− 0.060 log(𝑌𝑛𝑜𝑖𝑙)⏟          
0.199

+ 0.900 log(𝑅𝑡−1)⏟          
0.075

 

 

where log (𝑅) stands for logarithm of real remittances, and log (𝑌𝑛𝑜𝑖𝑙) for non-oil real GDP, with 

an adjusted 𝑅2 value of approximately 0.93.  In this estimation, the coefficient on the non-oil real 

GDP is statistically equal to zero, meaning that the spending multiplier with or without the 

consideration of remittances does not differ from each other much.  Likewise, a regression of 

remittances against GDP produces the following outcome: 

 

                                                 
10 Conducting the analysis for the 1995 – 2012 subperiod does not generate a statistically different outcome.  

Additionally, it is worth noting that replacing total government spending with government’s spending on capital goods 

does not alter the VAR results. 
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log(𝑅) = 3.234⏟  
1.937

− 0.037 log(𝑌)⏟        
0.096

+ 0.884 log(𝑅𝑡−1)⏟          
0.058

 

 

where log (𝑅) stands for logarithm of real remittances, and log (𝑌) for real GDP, with an adjusted 

𝑅2 value of approximately 0.90.  In this estimation, the coefficient on the real GDP is statistically 

equal to zero, meaning that the spending multiplier with or without the consideration of remittances 

does not differ from each other much.  By the same token, a regression of remittances against 

government spending produces the following outcome: 

 

log(𝑅) = 1.032
3.183

− 0.088 log(𝐺)⏟        
0.169

+ 0.858 log(𝑅𝑡−1)⏟          
0.006

 

 

where log (𝑅) stands for logarithm of real remittances, and log (𝐺) for real government spending, 

with an adjusted 𝑅2 value of approximately 0.90.  In this estimation, the coefficient on the real 

government spending is statistically equal to zero, meaning that the spending multiplier with or 

without the consideration of remittances does not differ from each other much.  As a side note, we 

find no relationship of cointegration among the variables involved in the last three estimations.  

Additionally, we find that the government spending multiplier has a limited impact on the 

non-oil GDP in the country.  Its effect wanes beyond a year.  This may be because of the economic 

nature of the role of government, which is essentially devoted to the oil industry.  In other words, 

government invests in the oil and related businesses leaving other industries to the private sector.  

The theoretical standard Keynesian models suggest that government spending would have a 

significant effect on GDP through spending multipliers where consumers behave in a non-

Ricardian fashion.  In other words, consumers are not pushed out of the market for fear of having 

to pay for the expansion in government spending in the future via increased taxes, especially there 

is no indication that the government spending would be paid for by taxes.  In our case, remittances 

are assumed to play a role similar to that of taxes. Nevertheless, we find that that role is minimal 

at best. The neoclassical models, on the other hand, already find low multiplier effects thanks to 

the Ricardian concerns.  

 

Remittances as Endogenous 

In the above section, we did not take into consideration endogeneity issues arising from the role 

of remittance flows. Endogeneity of the remittance variable comes from reverse causality (GDP 

and remittance) and omitted variable bias.  Putting it differently, as the economy expands (GDP 

grows), more expatriate workers are hired, as a result, remittances increases since these workers 

would eventually have to leave the country. Or alternatively, as foreign workers come to the 

country whose sign is the increase in remittance outflows, economy expands (GDP grows).  That 

is why; one can make a case for causality in both directions. This calls for the treatment of 

remittances and GDP as separate endogenous variables in the VAR model.  In the following we 

account for that likelihood by examining several alternative ordering of the variables in our system: 

[𝐺𝐷𝑃; US_𝐺𝐷𝑃; 𝑅] 

[𝑅; 𝐺𝐷𝑃; 𝑈𝑆_𝐺𝐷𝑃] 

[𝑅; US_𝐺𝐷𝑃; 𝐺𝐷𝑃] 

[𝑈𝑆_𝐺𝐷𝑃; 𝐺𝐷𝑃; 𝑅] 

[𝑈𝑆_𝐺𝐷𝑃; 𝑅; 𝐺𝐷𝑃] 
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The response of real income (as measured by the growth rate of real non-oil GDP, FLYX) 

to real government spending (Figure 3a) is around 12.80 percent on impact, and dies out 

immediately after the first period. This result is almost identical with the one obtained in Figure 1 

above.  In terms of Saudi Riyals, this finding would imply that one riyal increase in government 

spending improves non-oil GDP by 0.895 riyals on impact.  That effect, however, dies out in the 

long run.  That is, marginal responses in the trend of the real income over time are statistically zero 

in the long run.  This finding, too, is consistent with our earlier result from Figure 1.  Figure 3 also 

reveals that real non-oil GDP (FLYX) does not respond to the shocks in remittances (FLREM).  

 

Figure 3a: Response of Non-Oil GDP to Government Spending with Endogenous Remittances 

 
 

Through Figure 3b, we find that although remittances (FLREM) statistically respond to changes 

in government spending (FLG), but they are unresponsive to changes in the non-oil GDP 

(FLYX).  

 

Figure 3b. Response of Remittances to Government Spending and Non-oil GDP 
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Analysis 

In this section we summarize and discuss the results in more details.  The findings suggest that 

remittance outflows have a weak or non-existent effect on fiscal spending multiplier.  First, 

although remittance outflows from Saudi Arabia have placed it as the second remitter in the world 

for the last several years, the share of outflows to the size of the local economy is still relatively 

small with an average of 5 percent in the last 5 years.  Second, the fiscal spending multipliers 

depend mostly on the effectiveness and efficiency of spending.  More that 80 percent of 

government spending in Saudi Arabia, as is the case in other GCC countries, are current outlays 

in the form of defense spending and salaries and wages (Sturm et al., 2009).  Such expenditures 

may have no impact on real activities in the first place.  Third, absence of a traded sector (high 

dependence on imports) attenuated the effect of remittances since they do not really represent a 

decline in demand for domestically produced goods.  Fiscal spending, and hence, remittances, 

responds to oil price fluctuations.  Fourth, as the growth literature stipulates, the effect of fiscal 

spending on real non-oil output is through physical capital, human capital, and research and 

development.  Remittances do not crowd out the spending on these items since private investment 

has a trivial role in the first place.  Finally, remittance outflows might actually have a positive 

impact on economic activities and the fiscal spending multiplier by enhancing the financial sector 

through a larger number of financial service providers.  

 

Conclusion 

The literature on remittances is large and growing. However, its focus has mainly been on studying 

the effects of remittance inflows on the receiving economies.  Little has been done on the sending 

economies.  In this paper, we use data from Saudi Arabia to study macroeconomic effects of 

remittance outflows.  Specifically, we examine the effect of remittance outflows on government 

multiplier and GDP in Saudi Arabia, one of the top remitting countries in the world.  The results 

suggest that remittance outflows have a weak effect, if at all, on government multiplier.  The 

findings of this study have some important policy implications.  Among which is the debate of 

whether the potential distortionary effects of remittances on real output and investment should be 

mitigated with diverse policy instruments, such as taxes.  Given the limited role of the government 

spending, and even smaller impact, if any, of the remittances, major policy changes involving 

remittances (for instance, taxing remittance outflows) must be thoroughly thought out in order not 

to subject the local economy to undue pressure which may result in lost competitiveness in world 

markets. Besides the role of remittances in fighting inflation in the region is another factor 

demanding carefully crafted policies.  
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Abstract 

 

This paper presents the construction process of a simple macroeconomic model using the G7 software 

program applied to the US data first, and then Turkey`s data. The model is an accelerator-multiplier 

interaction model which adapted from the US model developed by Inforum (Interindustry Forecasting 

Project at University of Maryland). At present the Turkish macroeconomic model is still under 

development. It contains a limited number of equations. In order to understand the G7 economic 

modelling software I will first present a simple but fully fledged macroeconomic model of the US 

economy. This model is directly adapted from the Craft of Economic Modeling, Part I, by Clopper 

Almon, for demonstration purpose only (Almon, 2014). The data bank of the model is called Quip 

(quarterly income and product accounts) which contains more than 300 macro series of the US 

economy covering the 1970–2013 period. Second part of the paper is a direct application of the same 

model framework for the Turkish economy. In this part three macroeconomic regression equations, 

namely consumption, investment and imports are estimated using the available annual data over the 

period 1995-2013. Though the estimates of these three regression equations showed satisfactory 

results, a fuller version of the Turkish macroeconomic model needs to be tested for historical 

simulation and forecasting. These steps are currently under development. 

JEL Classification: C51- Model Construction and Estimation, C52: Model Evaluation, Validation, and 

Selection; C53: Forecasting and Prediction Methods and Simulation Methods. 

Keywords: G7; Quip, Accelerator-Multiplier Interaction Model; National income accounts; Modelling 

the Turkish economy; Investment functions.  
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1. Introduction 

Inforum (Interindustry Forecasting Project at University of Maryland), a not-for profit research 

organization was established by Clopper Almon in 1967, now  Professor Emeritus. Clopper Almon 

was a student of Wasily Leontief at Harvard, the founder of modern interindustry economics also 

known as input-output analysis. At present, Inforum has about 30 partner teams in 28 countries 

around the world. The Turkish team is one of them. Inforum and its partner teams construct mainly 

two, among others, basic dynamic macroeconomic forecasting models. First is a pure macroeconomic 

model and second is an interindustry macroeconomic forecasting model. The first one is known as the 

accelerator-multiplier interaction model, and the second one is called Interdyme (Interindustry 

dynamic macroeconometric) model. 

 

The G7 regression and modelling software package developed by the Inforum team is used to 

construct and solve all these models. The Turkish team has applied the same software to build an 

interindustry model first (Ozhan, Wang, Ozhan, 2013). Our team realises that a macroeconmomic 

model, however simple, is a prerequisite of the interdyme model for the overall consistency of these 

two models.  

 

The present paper is a progress report which describes the development of regression functions for 

some basic endogenous macro variables which are in the process of estimation. Following this 

introductory section, in Section 2 construction process of the US macroeconomic model is described 

for demonstration purpose. A few regression results are explained in this section. Section 3 is assigned 

to the historical simulation of the model developed in Section 2. The forecast results of the model are 

presented in Section 4. Section 5 introduces the Turkey`s macroeconomic model and its data source. 

Finally, Section 6 concludes the paper. 

 

2. An Accelerator-Multiplier Interaction Model of the US economy  

First requirement of a macroeconomic model is a set of regression equations formulated to 

explain the behaviour of macroeconomic agents, mainly consumers, firms and government. 

Almon (2011, 2014) and other members of Inforum have developed various forms of these 

behavioural equations using the Quip data bank (Meade, 2010; 2014).  

 

2.1 Investment function 

In the US macroeconomic model investment divided into four categories: 
vfnreR – Equipment and software investment 

vfnrsR – Nonresidential structures investment 

vfippR – Intellectual property investment (software, R&D, copyrights, etc.) 

vfrR – Residential investment  

 

“R” at the end of each variable indicates that it is a real (constant price) variable. The constant values 

of the Quip bank are measured in 2009 prices.    

 

Definitions of new variables and equations to estimate a regression function are combined in a single 

file called the regression file. This section introduces the regression file for equipment and software 

investment. Here is the regression file for this variable, named “vfnreR.reg”. 

 

 

lim 1975.1 2013.3 

ti Private Equipment Investment 

subti Fitted vs. Actual 

# Private real GDP: 

f gppR = gdpR - gR 
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f d = gppR - gppR[1] 

f ub05 = @cum(ub05,1.0,.05) 

f repleq = @cum(stockeq,vfnreR[4],.05) 

f repleq = repleq/ub05 

con 10000 1=a2 

r vfnreR = repleq, d[1], d[2],d[3],d[4],d[5],d[6],d[7],d[8],d[9],d[10],d[11],d[12] 

 

The first line in the regression file sets the limits of the regression period. Then comes the title and 

subtitle of the resulting graphs and tables.  

 
The lines that begin with a # are just comments for the benefit of the human reader and are ignored by 

the computer. The lines that begin with an “f” form the variable on the left by the expression on the 

right. The first function in this file is formed for private real gross domestic product, denoted 

gppR. The second equation defines the first difference in gppR.  

 

The third equation defines a measure of capital stock in a specific unit known as unit bucket, ub, 

(Almon, 2014: 86) . It defines a unit to measure the capital stock in the form of a cum (cumulate) 

function, hence the name “@cum()”. The next function is again another @cum() function which 

defines the replacement investment as a function of capital stock which is an accumulated value of 

nonresidential investment flow with a four-quarter lag and a 5% leakage (depreciation) rate.  

 

Finally, in the next function replacement for equipment (repleq) is expressed in the form of a unit 

bucket. 

 

In this specific regression function for investment in machinery and equipment, replacement 

investment or depreciation should be included among the explanatory variables. Furthermore it should 

have a coefficient of order 1.00. To meet this requirement a constraint function in the following form 

is defined  
 

con 10000 1 = a2       

 

This equation puts some 10000 new artificial observations in addition to actual historical values of all 

other variables. It is a command to the computer to add a block of 10000 artificial observations with 

1s in the “replace” column and zeros in the columns for the remaining variables.  

 

The last equation is the actual regression function which explains equipment investment as a function 

of replacement and differences in private domestic demand up to 12 quarters back, d[12]. 

 

The ordinary least squares (OLS) estimates of this regression function are given in Table 1 below. 

 
Table 1. Private equipment investment 

 
  SEE   =      34.03 RSQ   = 0.9606 RHO =   0.87 Obser  =  155 from 1975.100 

  SEE+1 =      16.62 RBSQ  = 0.9570 DW  =   0.25 DoFree =  141 to   2013.300 

  MAPE  =       4.49 

   Variable name            Reg-Coef  Mexval  Elas   NorRes     Mean   Beta 

  0 vfnreR                - - - - - - - - - - - - - - - - -    656.21 - - - 

  1 intercept               24.73024     2.1   0.04   31.56      1.00 

  2 repleq                   0.90497   402.5   0.81    5.09    586.69  0.875 

  3 d[1]                     0.23315     7.4   0.02    4.18     55.36  0.100 

  4 d[2]                     0.21533     5.5   0.02    3.54     54.31  0.093 

  5 d[3]                     0.19052     4.3   0.02    2.96     53.77  0.082 

  6 d[4]                     0.23856     7.2   0.02    2.44     52.86  0.104 

  7 d[5]                     0.19526     5.1   0.02    2.04     52.64  0.085 

  8 d[6]                     0.14904     2.9   0.01    1.76     52.23  0.065 

  9 d[7]                     0.13289     2.3   0.01    1.54     51.69  0.058 

 10 d[8]                     0.10083     1.4   0.01    1.37     51.10  0.043 

 11 d[9]                     0.14832     2.8   0.01    1.19     51.08  0.064 

 12 d[10]                    0.10025     1.2   0.01    1.09     50.80  0.043 

 13 d[11]                    0.08064     0.8   0.01    1.04     51.48  0.034 

 14 d[12]                    0.12103     2.0   0.01    1.00     51.03  0.052 
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This regression function shows a nice fit with a high RSQ (the coefficient of multiple determination) 

and a low MAPE (mean absolute percentage error). The coefficient of replacement investment is also 

close to 1 (0.90497) as imposed by the constraint function. The graph of this regression function is 

given in Figure 1. 

 

 

Figure 1. Private equipment investment  

 

 

2.2 Imports Function  

 

Regression equation for imports is described in the following, mR.reg file.  
 

ti mR Imports 

subti Fitted vs. Actual 

con 100000 0.5 = a2 

con 100000 0.36 = a3 

r mR = xR, vR, cR 

 

These instructions to the computer define imports as a function of exports, investment, and 

consumption.  The lines with “con” shorthand imposes constraints on the second and third regression 

coefficients respectively. The first constraint requires that the partial regression coefficient for export, 

a2, should be equal to  0.5, likewise the second constraint requires that the partial regression 

coefficient for investment should be equal to  0.36. The numerical results of the regression function 

for imports are shown in Table 2 below. 

 

Table 2. Imports 
 

  SEE   =     102.45 RSQ   = 0.9790 RHO =   0.95 Obser  =  155 from 1975.100 

  SEE+1 =      34.73 RBSQ  = 0.9786 DW  =   0.11 DoFree =  151 to   2013.300 

  MAPE  =       7.92 

    Variable name           Reg-Coef  Mexval   Elas  NorRes     Mean   Beta 

  0 mR                    - - - - - - - - - - - - - - - - -   1331.42 - - - 

  1 intercept             -590.59460    99.6  -0.44   48.90      1.00 

  2 xR                       0.54269   102.7   0.43    8.50   1051.09  0.379 

  3 vR                       0.30207    48.8   0.41    2.47   1805.68  0.234 

  4 cR                       0.11891    57.3   0.61    1.00   6779.34  0.403 

 

 

 

Figure 2 shows the graphical presentation of the regression for imports.  
 

Figure 2. Imports  

Private Equipment InvestmentPrivate Equipment Investment
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2.3 Employment function 

 

The last regression function is for employment. A simple two-variable form explains the level of 

employment as a function of real GDP only. This form is given in the following emp.reg file. 

 
ti Employment Regression 

subti Actual vs. Predicted 

r emp = gdpR 

 

The results of the employment regression are shown in Table 3 below. 
 

Table 3.   Employment  
 

  SEE   =    3249.88 RSQ   = 0.9531 RHO =   0.99 Obser  =  135 from 1980.100 

  SEE+1 =     585.12 RBSQ  = 0.9528 DW  =   0.02 DoFree =  133 to   2013.300 

  MAPE  =       2.26 

    Variable name            Reg-Coef  Mexval   Elas  NorRes     Mean   Beta 

  0 emp                   - - - - - - - - - - - - - - - - -  126002.37 - - - 

  1 intercept             72379.81918   495.6   0.57   21.33      1.00 

  2 gdpR                      4.87171   361.9   0.43    1.00  11006.94  0.976 

 

 

To save space the graphical presentation of the employment regression is not shown here. 
 

 

 

2.4 Master file for the US model 
 

The first step in the process of economic model building is to estimate the regression equations for 

some endogenous variables. Second step is to put these regression equations together with other 

definitional and behavioural identities into a new single file. This file is called the master file. A 

truncated version of this master file is given below (Mead, 2014). 
 

 

# Master file for AMI model 

# Disaggregate vfR into vfnreR, vfnrsR, vfippR and vfrR. 

# 16 exogenous variables (not counting time) 

# 7 regression equations for vfnreR, vfnrsR, vfippR,vfrR, mR, and emp  

 

checkdup y 

fex time = @cum(time,0.25,0) 

 

# Investment 

add vfnrer.sav 

add vfippr.sav 

add vfnrsr.sav 

mR ImportsmR Imports
Model 5

 2701

 1487

  272

1975 1980 1985 1990 1995 2000 2005 2010

 Predicted         Actual           
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add vfrr.sav 

f vfR = vfnreR + vfippR + vfnrsR + vfrR 

add viR.sav 

 

f vR = vfR + viR 

 

# Imports 

add mR.sav 

 

# Employment 

add emp.sav 

 

# Gross domestic product 

f gdpR = cR + vR + xR - mR + gR 

 

# Current price values  

f m = mR*gdpD 

f v = vR*gdpD 

 

# Nominal GDP  

f gdp = gdpR*gdpD 

 

# Personal disposable income 

f pidis = pibg + pigsb - nitpils - ptax 

 

# Persona saving, pisav 

fex pisavBR = pisav/pidis 

f pisav = pisavBR*pidis 

 

# Implied consumption 

f c = pidis - piipcb - piptt - pisav 

# convert to real terms 

f cR = c/gdpD 

check cR .2 

end 

 

In the master file there are some new commands to the computer which need to be explained. The first 

one is the “checkdup” command. It instructs the program to check if any two series are given the same 

variable name in the workspace bank. If so the program will report an error to warn the programmer.   

 

The results of the regression functions with the estimated numerical values of the coefficients are 

inserted into the master file with the “add” commands. The “fex” commands which stands for “form 

exogenous variable” inserts a new exogenous variable into the workspace bank but does not put the 

equation itself into the model.  

 

The “check” command twords the end identifies the convergence variable with a criteria. Here, the 

line “check cR .02” means that the model will be solved in an iterative process until the difference 

between two successive values of cR is 0.02. And finally the “end” command signals the end of the 

master file and therefore it terminates the computing process for one period. Then the same routine 

continues for the next period. 

 

3. Historical Simulation  

Once the master file has been completed the macro model to be built by the G7 programme. This step 

is taken by clicking “Model|Build Macro Model” button. Then the program is ready to run the model 

for a historical simulation.  

In historical simulation the model is run with historical values of all the exogenous variables in a way 

that it produces solution values for all of the endogenous variables. This step is completed by clicking 

the “Model|Run Macro Model” button.  

The results of any run of a macroeconomic model are stored in a “xxx.shw” file. Upon runnig this 

show file  in the G7|Editor window we can check the results of simulations in graphs and tables.  
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3.1 Graphical Presentation of Simulation 

 

Here, the results of model simulation in graphical forms are given for only real GDP for 

demonstration purpose (Figure 3). In this figure the red curve represents the simulated values, the blue 

curve shows the actual historical values of the same variable.  

 

Figure 3. Real GDP (Simulated vs. Actual) 

 

 

Figure 3 shows that the model produces the general trend of the economy with only minor 

fluctuations over a long period, but the fluctuations get bigger after 2007. This fact reflects the efects 

of prevailing recessionary state in the economy started in 2007. Another point to notice is that both 

the actual and simulated curves demonstrate cyclical movements path around a linear trend line. Cycle 

is an important property of a macroeconomic model.  

3.2 Numerical Results of Simulation 

 

The numerical results of the historical simulation is shown in Table 4. This table is produced using 

Compare program which runs under the G7 software package. To complete this step we click 

Model|Table button. 

 

Table 4. Results of historical simulation of the US model 

Titles of Alternate Runs 

Line 1: Historical Values 

Line 2: Historical simulation of model 5 

 - values in levels 
     

Alternatives are shown as actual values.       

 

2000 2005 2010 2013 00-05 05-10 10-13 

Real Gross domestic product 12564.1 14234.9 14778.0 15715.7 2.5 0.7 2.1 

 

12763.4 14221.7 15232.2 15925.5 2.2 1.4 1.5 

  Personal consumption  8304.9 9555.1 10079.1 10771.4 2.8 1.1 2.2 

gdpR - Real GDPgdpR - Real GDP
Model 6: Simulated vs. Actual

16264

11316

 6368

1980 1985 1990 1995 2000 2005 2010

 Simulated         Actual           
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8418.3 9547.8 10327.3 10887.6 2.5 1.6 1.8 

  Gross private domestic investment 2483.2 2746.8 2075.3 2482.0 2.0 -5.6 6.0 

 

2729.1 2660.3 2255.0 2629.8 -0.5 -3.3 5.1 

  Exports 1336.1 1424.3 1821.0 2107.2 1.3 4.9 4.9 

 

1336.1 1424.3 1821.0 2107.2 1.3 4.9 4.9 

  Imports 1800.1 2202.0 2333.2 2587.8 4.0 1.2 3.5 

 

1959.9 2121.3 2306.9 2642.0 1.6 1.7 4.5 

  Government purchases 2239.9 2710.7 3135.9 2943.0 3.8 2.9 -2.1 

 

2239.9 2710.7 3135.9 2943.0 3.8 2.9 -2.1 

 Employment  136900.7 141710.1 139077.3 143821.5 0.7 -0.4 1.1 

 

134559.4 141663.9 146586.6 149964.1 1.0 0.7 0.8 
     

 

The first four columns of the resulting table speak themselves. The last three columns show the 

growth rates of selected variables over the period indicated at the top of each column. For example in 

the first row, Real Gross domestic product grew 2.5 percent from 2000 to 2005, 0.7 percent from 2005 

to 2010, and 2.1 percent from 2010 to 2013. The last row of the table shows the level of employment 

and its growth rates. Employment figure grows from 134559.4 thousand in 2000 to 149964.1 

thousand in 2013. 

  

4. Forecasting 

A forecast is made by running the model over a future period. Like any other run, it is 

made by selecting Model | Run button and filling in the blanks in a menu. But, unlike historical and 

counter historical simulations, a forecast will not have sensible values of exogenous variables unless 

the model builder provides them. The values of exogenous variables are provided by the .fix file.  

This section presents three different scenarios each running over a five-year period from 2013.3 to 

2018.3.  The first scenario is generally named as baseline or business as usual scenario (BAU). The 

second one is a low growth scenery or downside scenario, and the third one is named  high growth 

scenario or upside scenario. This section presents the results of three growth scenarios both in 

graphical methods and in a tabular form. All three scenarios center around only one variable, real 

government current expenditure, gR, the most common exogenous variable in almost all 

macroeconomic forecast models. A well-designed macoeconomic model should should not only 

simulate the past or present it should also predict the foreseable future of the economy as well.  

 

4.1 Government current expenditure projections file for the BAU scenario 

 

This file contains the projected values of exogenous variable gR for the five-year quarterly values 

from 2013.3 up to 2018.3. For the baseline scenario I assumed that gR will grow at about 2 percent 

per year from 2940.901 in the fourth quarter of 2013 up to 3250.000 in the third quarter of 2018. The 

projected values of gR for the baseline scenario are given below.  

 

 
Update gR 

  2013.3    2940.901   2957.821   2974.703   2991.546 

  2014.3    3008.353   3025.123   3041.857   3058.555 

  2015.3    3075.217   3091.845   3108.439   3125.000 

  2016.3    3141.527   3158.021       0         0 

  2017.3       0        0             0       0 

  2018.3    3250.000 

 

 

The table above headed by the update command is the printed version of a file called “gR.xog”. This 

file makes use of the capacity of the program to replace a zero by a linearly interpolated value. The 
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first number in any line is the date of the first observation on the line. In effect, the program draws a 

straight line from the 3158.021 in 2016.4 to the 3250.000 in 2018.3. The exponential growth rate 

between these two values of gR is 2 percent. 

 

 

4.2 Government current expenditure projections file for the high growth scenario 

 

As in the baseline scenario this file contains the projected values of exogenous variable gR under the 

assumption of a relatively high growth rate. It shows the assumed projected values of gR over the 

forecast horizon. In effect, the program draws a straight line from the 3100.000 in 2013.4 to the 

3350.000 in 2018.3. Here we have assumed that gR will grow at a rate of 2.6 percent per year, so that 

the terminal value of gR in this scenario will be 3.1 percent higher than its value in the BAU scenario.  

Thus, the content of the gR.xog file in the high growth scenario will be as follows. 

 
Update gR 

  2013.3    2940.901   3100.000  0   0 

  2014.3    0  0   0   0 

  2015.3    0  0   0   0 

  2016.3    0  0   0   0 

  2017.3    0  0   0   0 

  2018.3    3350.000 

 

 

4.3 Government current expenditure projections file for the low growth scenario 

 

A final growth scenario is the low growth scenario in which gR falls below its valeus specified in the 

BAU scenario. Specifically, the new file for gR.xog is designed as follows.  

 

Table 7. Projections of gR for the high growth scenario 

 
Update gR 

  2013.3    2940.901   2920.000   0   0 

  2014.3    0     0        0   0 

  2015.3    0           0         0   0 

  2016.3    0           0         0   0 

  2017.3    0        0         0   0 

  2018.3    3100.000 

 

 

Here we have assumed that gR is expected to fall from 2940.901 in 2013.3 to 2920.000 in 2013.4. 

Thereafter it takes up slightly and reaches to 3100.000 at the end of the forecast period. However, this 

terminal value is still 4.6 percent lower than that in the BAU scenario. The overall annual growth rate 

of gR in the low growth scenario is -1.1 percent. 

 

4.4 Graphical presentation of forecast results  

In the G7 program the forecast figures for the endogenous variables are programed in a file called 

“fore.shw” file. However, any file name with the “.shw” extension is also acceptale. In this section 

only three graphs are drawn for three endogenous variables of the model will be presented. Each run 

of the model for the forecast period is stored in a separate bank, and each bank is named with a 

different letter, like b, c, d. The quip bank itself is given the letter name “a” always.  The first graph 

below is for real GDP for three growth scenarios (Figure 4).  
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Figure 4. Real GDP forecast paths 

 

 

 

Figure 4 presents three paths for real gross domestic product from 2000.1 to 2018.3. The red 

line shows the time path of the BAU scenario line. The high growth scenario GDP line 

(green) lies entirely above the BAU scenario. The low growth scenario line (blue) lies entirely 

below the BAU line.  

 

The second demonstration of the three growth scenarios is for real imports. This is shown in 

figure 5 below. 

 

Figure 5. Real imports forecast paths 

 

gdpR - Real GDPgdpR - Real GDP
Model 6: Three Forecasts

18160

15261

12362

2000 2005 2010 2015

 b.gdpR            c.gdpR            d.gdpR           
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As for imports, the fluctuations of the two growth scenarios around the base line scenario are 

smaller than those seen in GDP. This result implies that imports are less sensitive to 

government expenditures, gR, than GDP.  

 

The third forecast figure is for employment variable, emp. It is shown in Figure 6 below.  

 

Figure 6. Employment forecast paths 

 

 

Since employment is a simple linear function of GDP, its graphs for the three scenarios follow a 

similar path with GDP.  

4.5  Numerical Presentation of Forecast Results in a Table. 

 

Each run of the model for the forecast period is stored in a separate workspace bank with a different 

letter as stated above.  After clicking the Model|Table button we are moved to the Compare program. 

emp - Employmentemp - Employment
Model 6: Three Forecasts

156288

146197

136105

2000 2005 2010 2015

 b.emp             c.emp             d.emp            

mR - Real importsmR - Real imports
Model 6: Three Forecasts

 2959

 2261

 1564

2000 2005 2010 2015

 b.mR              c.mR              d.mR             
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Compare will ask the programmer how to compare (show)  the data in the alternative banks (runs). 

The base run will always be shown in actual values. Alternative runs can be shown in three possible 

forms: actual values, deviations from the base, and deviations from the base as percentage deviations. 

Here I showed the deviations from the base. Then resulting numerical values are given in Table 5. 

 

Table 5. Alternative growth scenarios over the forecast period. 

 

Titles of Alternate Runs  
     

Line 1: Forecast with model 6 Base run  
    

Line 2: Forecast with model 6 Low government 

 - difference from base   

Line 3: Forecast with model 6 High government 

 - difference from base   

Alternatives are shown in deviations from base values.  

 

  

      

 

2013 2015 2018 13-15 15-18 

Real Gross domestic product 15792.7 16778.9 17507.9 3.0 1.4 

 

-18.5 -247.6 -326.6 -0.7 -0.1 

 

20.6 303.4 578.9 0.8 0.5 

  Personal consumption  10819.4 11608.1 12263.9 3.5 1.8 

 

-10.2 -139.9 -188.9 -0.6 -0.1 

 

11.4 171.5 334.8 0.7 0.4 

  Gross private domestic investment 2511.4 2706.6 2661.4 3.7 -0.6 

 

0.0 -56.0 -19.8 -1.0 0.4 

 

0.0 69.0 67.6 1.3 0.0 

  Exports 2112.0 2152.0 2200.0 0.9 0.7 

 

0.0 0.0 0.0 0.0 0.0 

 

0.0 0.0 0.0 0.0 0.0 

  Imports 2596.7 2754.5 2854.3 3.0 1.2 

 

-1.2 -33.5 -28.4 -0.6 0.1 

 

1.4 41.2 60.2 0.7 0.2 

  Government purchases 2946.7 3066.9 3236.9 2.0 1.8 

 

-9.5 -85.3 -146.3 -1.2 -0.6 

 

10.5 104.2 236.8 1.5 1.2 

GDP Deflator 1.1 1.1 1.1 1.6 1.0 

 

0.0 0.0 0.0 0.0 0.0 

 

0.0 0.0 0.0 0.0 0.0 

 Employment  144150.5 149151.6 153245.8 1.7 0.9 

 

-90.1 -1206.3 -1591.0 -0.4 -0.1 

 

100.3 1478.0 2820.1 0.5 0.3 

 

5. Turkey`s Accelerator-Multiplier Interaction Model (TAMI) 

This section is an introduction to a prototype accelerator-multiplier interaction model for the Turkish 

economy, (hereinafter TAMI). Tami model is still under development. The master file of the model is 

under construction so that it cannot be put into test yet. Three regression equations have been 
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estimated succesfully for consumption, investment, and imports. In this paper to save space I will 

present only the regression function for investment. 

 

5.1 Investment function 

Gross fixed investment in the Turkish stattisticl data banks are recorded in two categoris, private and 

government (TurkStat, 2015). Then each catagory is subdived into two further catagoriese, investment 

in machinery equipment and investment in construction. Therefore four different fixed investment 

series are published. Here I will present the regression function only for private fixed investment 

(investment in machinary and equipment), vpmR.  The rationale for our choice is that this variable is 

the most likely behavioral variable in a macroeconomic model. The regression file designed for this 

varaible, “vpmR.reg”,  is presented below. 

 
lim 1998 2013 

ti vpmR.reg Private Gross Fixed Investment 

subti Fitted vs. Actual 

 

f d = gdpR - gdpR[1] 

f replace = .05*@cum(stockf, vpmR[1], .05) 

con 10000000 1.0 = a2 

r vpmR = replace, d[1], d[2] 

 

In this file the first function is defined the first difference for gdpR. The second function defines 

replacement investment as function of cumulated value of the same variable. Specifically the second 

function cumulates the private fixed investment with 5 percent decay rate and forms or accumulats 

this series in a stock. Then 5 percent of this stock is allocated for depreciation. The third functional 

line is put for a constraint imposing the computer to estimate the coeeficient of replacement close to 1. 

The rationale for this restriction is that in order to gain any momentum in growth gross fixed 

investment should be at least equal to deprecition so that the capital stock remain intact. The last 

eqaution is typed for regression. It regresses vpmR on replacement investment and two sucessive 

differences in real GDP. Table 6 shows the estimated coefficients.  
 

 

Table 6. Private Gross Fixed Investment in TAMI 

 
  SEE   =    2161.65 RSQ   = 0.7308 RHO =   0.21 Obser  =   16 from 1998.000 

  SEE+1 =    2116.85 RBSQ  = 0.6635 DW  =   1.57 DoFree =   12 to   2013.000 

  MAPE  =      20.25 

    Variable name           Reg-Coef  Mexval   Elas  NorRes     Mean   Beta 

  0 vpmR                  - - - - - - - - - - - - - - - - -  10997.62 - - - 

  1 intercept             5223.79833    67.8   0.47    5.42      1.00 

  2 replace                  1.19321   113.2   0.38    1.44   3479.44  0.484 

  3 d[1]                     0.32457    16.4   0.10    1.07   3400.62  0.323 

  4 d[2]                     0.14731     3.6   0.05    1.00   3519.00  0.146 

 

 

Having obtained relatively high RSQ and low MAPE values we can assume that the present form of 

the regression function for of investment looks pretty satisfactory. Figure 7 below shows the graph of 

the same regression 
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Figure 7. Gross private fixed investment 
 

 

 

5.2 Data Source  

Data source for the US model is the Quip data bank which is available free of charge at Inforum 

website (Inforum, 2015). Turkish national income accounts (SNA) data comes in two forms, income 

by expenditure and income by production (sectors). GDP by income approach is available only for a 

brief time period and currently not available. For that reason we cannot define disposable personal 

income.  

Annual data for GDP by expenditure variables employed in the Tami model are shown in the 

following table (Table 7). 

 
Table 7. Series in TAMI data bank 

 

1995 2000 2005 2010 2013 95-00 00-05 05-10 10-13 

cR 40383 49444 63787 73174 82442 4.0 5.1 2.7 4.0 

gR 5903 7911 8767 11325 13362 5.9 2.1 5.1 5.5 

vR 12917 15794 21822 25271 30228 4.0 6.5 2.9 6.0 

vgR 1769 3590 3074 4420 5881 14.2 -3.1 7.3 9.5 

vgmR 500 992 826 887 1213 13.7 -3.7 1.4 10.4 

vgcR 1269 2598 2248 3533 4669 14.3 -2.9 9.0 9.3 

vpR 11148 12204 18748 20851 24347 1.8 8.6 2.1 5.2 

vpmR 6184 7696 12255 14166 16629 4.4 9.3 2.9 5.3 

vpcR 4964 4508 6493 6685 7717 -1.9 7.3 0.6 4.8 

viR 887 377 -876 381 408 -17.1 

   xR 8263 15518 22195 25451 31786 12.6 7.2 2.7 7.4 

mR 9482 16608 25195 29717 35749 11.2 8.3 3.3 6.2 

gdpR 58871 72436 90500 105886 122476 4.1 4.5 3.1 4.9 

dfdR 59202 73149 94376 109770 126032 4.2 5.1 3.0 4.6 

gdpD 0.182 2.301 7.171 10.377 12.779 50.7 22.7 7.4 6.9 

Source: TurkStat (www.tuik.gov.tr) 

vpmR. r eg Gr oss  Pr i vat e Fi xed I nves t mentvpmR. r eg Gr oss  Pr i vat e Fi xed I nves t ment
Fi t t ed vs .  Act ual

17706

11093

 4480

2000 2005 2010

 Pr edi ct ed         Act ual            
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6. Conclusions 

Inforum models are basically characterized as IO-Econometric models. In these models a 

bottom-up approach is followed in that all calculations are carried out at sectoral level and 

then aggregates are calculated in a consistent way. The definitions and equations applied in 

this process are fully consistent with the rules of national income accounting. To master the 

basics of economic modelling, and in particular for a better economic forecasting it is also 

necessary to construct a separate macroeconomic model independent from an IO table. The 

accelerator-multiplier interaction model presented in this paper plays an important role in this 

field. The US model breefly reported shows satisfactory results over a long time period (1980 

– 2013). The most important property of a good macroeconomic model is perhaps its success 

to produce alternative growth scenarios for medium and long term horizon. In this paper, for 

the purpose of forecasting I run the US model for a five-year period from 2013 to 2018.  

The same model framework is also adapted for the Turkish economy. This was the main 

purpose of the present paper. In the case of Turkey some preliminary results have been 

obtained successfully. In particular three basic macroeconomic regression functions, namely, 

consumption, fixed private investment, and imports showed a good fit over the historical 

period from 1995 to 2013. However, lack of data for some other macro variables, in 

particular nonexistence of any official data for personal disposable income, hinders a better 

modelling framework for the Turkish economy. Therefore our next task is to improve the 

current data bank and put the present model into historical and counter-historical tests. Then, 

the final steps would be to run the model for the purpose of forecasting.  
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Structural Balance and Fiscal Policy: the Limits of the European Approach1 

Stefano Fantaconea,*, Petya G. Garalovaa, Carlo Milania2 

aCentro Europa Ricerche, Via Bruxelles 59, Rome 0018, Italy 
 

Abstract 

Under the  Fiscal Compact’s rules, the structural balance has become a crucial variable in the 

EU budgetary framework. This should facilitate the operativeness of the automatic stabilizers 

and avoid pro-cyclical fiscal policies . However, in the past years peripheral member countries 

have witnessed a widespread budget restriction in front of a deep downturn of the economic 

cycle. We show that this occurred  due to the distorted information provided by the model used 

by the European Commission to calculate the structural budget balance. Starting from the direct 

relationship between this latter and the NAWRU, we shed some light on theestimation 

methodology and its implication on member states’ fiscal policy. We focus our attention on the 

poor economic significance of the NAWRU and its large volatility over time. Finally, by the 

means of panel data estimations, we find out that the NAWRU is correlated with the economic 

cycle, which implies pro-cyclical effects on structural balances. Peripheral European countries 

seem to be more affected by these pro-cyclical effects  than core countries. 

 
 
 
 
 
 
 
 
 
 
Keywords: Potential GDP; structural balance;  

non-accelerating wage rate of unemployment (NAWRU); fiscal rules; austerity 
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1.  Introduction 

 

The European Commission (2015) has recently adopted a new framework aimed at making the 

best use of flexibility within the existing rules of the Stability and Growth Pact (SGP). These 

new guidelines seem to loosen the so-called austerity that appeared in Europe in the second half 

of 2011. More specifically, some corrections are made on the fiscal targets, which after the 

introduction of the Fiscal Compact are based on the concept of general government structural 

balance, i.e. the nominal balance adjusted for cyclical components, as well as one-off factors. 

Theoretically, a target constructed taking into account the cyclical effects should allow the 

functioning of  the automatic stabilizer of the public balance. This is because in a recession the 

structural deficit is typically smaller than the nominal one, thus, ceteris paribus, also the fiscal 

corrections should be smaller. However, in the recent past  this mechanism failed to work for 

two main reasons: i) notwithstanding the deep recession, all the Mediterranean  countries had to 

apply restrictive fiscal policies in order to reduce their structural balance, as requested by the 

zero target fixed by the Medium-term Budgetary Objective (MTO); ii) the methods used by the 

European Commission to estimate the output gap and calculate the structural budget balance 

proved to be inadequate. 

In this paper, developing the work done in Fantacone, Garalova e Milani (2015), we highlight 

the methodological limits of the Commission’s approach. In Section 2 we define the fiscal rule 

based on the structural balance. In Section 3 we show how the structural balance measured by 

the Commission is strictly related to the level of the Non-Accelerating Wage Rate of 

Unemployment (NAWRU). In Section 4 we discuss, on the basis of the prevalent economic 

literature, some of the biases generated by the Commission’s estimation of  the NAWRU. In 

Section 5 we discuss our empirical results on the subject . In Section 6 we conclude. 

 

2.  The structural balance as a target for fiscal policy 

 

The Fiscal Compact set the target of fiscal policy in term of structural balance. The latter 

derives from decomposition of the nominal general government balance into the structural and 

the cyclical component: 

 

 𝐼�̅� = 𝐼𝑠 + 𝐼𝑐     (1) 

 

where. 𝐼�̅� is the government nominal balance as a percentage of GDP, which values are 

observable and detected by the National Statistical Offices  (the above marked variables are the 

ones that may be directly observed), while the structural (Is) and cyclically adjusted (Ic) 

components are not observable. 

In the methodology adopted by the European Commission, the cyclical component is defined by 

the semi-elasticity of the budget (μ) to the output-gap (OG) : 

 

                                                    𝐼𝑐 = µ ∗ 𝑂𝐺    (2) 

 

where  the output gap is defined as the deviation of the actual GDP from its potential value (Y*), 

in percentage of the latter. 

 

                                           𝑂𝐺 = (�̅� − 𝑌∗)/ 𝑌∗     (3) 

 

 

For countries with high public debt, the MTO impose  that the target value of Is  is set to zero: 

 

                                                    𝐼𝑠 = 𝐼𝑠
∗ = 0     (4) 257
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Therefore the target for nominal balance becomes:  

 

                                                  𝐼𝑛
∗ = µ ∗ 𝑂𝐺     (5) 

 

For a given value of the semi-elasticity coefficient μ, the equilibrium level of government 

balance is determined solely by the size of the output gap, and therefore only by the automatic 

stabilizers. Any value that exceeds such level should be eliminated through restrictive fiscal 

policy. 

The meaning of this rule is twofold. On the one hand, the rigorous approach is imposed, as in a 

steady-state equilibrium with zero output gap the fiscal balance should be zero. On the other 

hand, there is the recognition of the stabilization role of fiscal policy, that can move counter-

cyclically registering deficits in the presence of negative output gaps and, symmetrically, 

surpluses in the presence of positive output gap.  

Within  this framework, the calculation of the output gap assumes a crucial value because is the 

output gap value that determinates the amount of the observed deficit attributed to the cyclical 

state of the economy. The shortcoming of this approach is that the fiscal rule is anchored to an 

unobservable variable, subject to measurement uncertainty.  

 

3.  The role of NAWRU in the European fiscal rule  

 

The approach for calculating the potential output is commonly agreed at EU level. More 

specifically the European Commission estimates the potential GDP through a Cobb-Douglas 

production function: 

 

                                                𝑌∗ = 𝐿∗𝛼 ∙ 𝐾1−𝛼 ∙ 𝑇𝐹𝑃∗     (6) 

 

Where L and K are the input of labour and capital and TFP is the total factor productivity, 

calculated as the residue of the equation. 

 

The contribution of the labour is specified as: 

 

                                  𝐿∗ =  𝑃𝑎𝑟𝑡∗ ∙ 𝑃𝑜𝑝 ∙ 𝑂𝑟𝑒∗ ∙ (1 − NAWRU)   (7) 

 

where Part* and Hours* are the trend component of the participation rate and the hours worked, 

respectively, and Pop is the working age population. 

Equations (1) - (7) define the model that links the NAWRU and the structural balance: 

 

NAWRUt+1      L*t+1      Y*t+1    |OG|t+1      Is t+1  con  OGt < 0  (8) 

 

An increase of the NAWRU at time t+1 implies the reduction of the labour input  and therefore 

of the potential GDP. If at t time the economy is in recession – which implies a negative output 

gap (OG <0) – the reduction of the potential at t+1 decreases the absolute value of the output 

gap ( , causing a deterioration in the structural balance. Therefore, during negative phases 

of the economic cycle there is a direct relationship between NAWRU and Is, for which the 

higher is the NAWRU, the higher is the level of structural balance. Hence, as suggested by the 

fiscal rule, further budgetary measures should be implemented in order to reduce the deficit. 

This approach has an important counter-intuitive policy implication: an increase in structural 

unemployment  must be followed by a tightening in fiscal policy. In other words fiscal policy 

assumes a pro-cyclical bias. 
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4.  The methodology for calculating the NAWRU followed by the European 

Commission 

 

NAWRU is an unobservable variable. In the model of the Commission it is estimated by the 

equation of the Phillips curve, specified as follows:  

 

 (9) 

 

where pr, ws, tot and u are, respectively, productivity, wage share, terms of trade and 

unemployment rate. The equation is estimated by applying a Kalman filter. 

Estimating the NAWRU by the Phillips curve implies that – according to Friedman (1968) and 

Phelps (1968) – equilibrium unemployment is neutral with respect to inflation rate. Such an 

assumption is rather commonly used in econometric models. Since the NAWRU provides 

information on the inflationary pressures, it is a useful indicator for monetary policy, as 

proposed in the seminal work by Modigliani and Papademos (1975) and, in the later version of 

time-varying techniques, by Gordon (1997). 

Much less obvious is the use of NAWRU within a fiscal rule framework, since an acceleration 

of inflation can loosen the constraint on the public budget. This occurs because of the presence 

of fiscal drag, the reduction of the real value of debt or the increase in nominal GDP, which 

drives an increase in fiscal revenues. It is not clear, therefore, why a rise in the NAWRU should 

automatically lead to a tightening of fiscal policy, as required by (8). 

It should be also noticed that even  in the models of monetary policy based on the natural rate of 

unemployment an increase of the latter does not involve an automatic rise in the interest rates. 

From this point of view, European automatic fiscal rule seems to cause a greater degree of 

restriction than that justified by literature. The choice to anchor an automatic rule of economic 

policy to NAWRU can be criticized from other points of view. Stiglitz (1997) shows that the 

measurement of this variable is strongly uncertain, especially in the presence of hysteresis in the 

labour market, stressing at the same time that its increase does not necessarily entail an increase 

in the inflation rate, while Blanchard and Katz (1997) show how the ability to represent the 

conditions of the labour market through the NAWRU is particularly unsatisfactory for the 

European countries. These cautions are not considered in the European model where, as we 

have seen, the NAWRU is the pivot on which is hinged the size of the country’s automatic fiscal 

consolidation. 

With regard to the estimation method, the use of a statistical Kalman filter implies that the 

NAWRU varies over time and follows the trend of the actual unemployment rate. This means 

that the equilibrium unemployment rate within the European approach is not a fixed target, as 

occurs in the United States and that higher values of unemployment are tolerated during 

recessions, and lower during expansion periods. This obviously weakens the stabilizing role 

apparently recognized to the public budget by equation (5). The problem of the sensitivity of the 

NAWRU to the economic cycle is indeed highlighted in literature. Estrella and Mishkin (2000) 

identify a long-term component of NAWRU, suggesting that only the latter, being less 

responsive to fluctuations in the cycle, should be used to measure the potential GDP. More 

recently, the European Commission (2013) itself and the European Central Bank (2014) have 

provided evidence on why underestimating the role of institutional factors in the European 

labour market will lead to incorporate cyclical factors in estimating the NAWRU, whose level 

would be overestimated, especially for peripheral countries, thus confirming the findings of 

Gianella et al. (2008). 

Overall, according to the literature there are a plenty of shortcomings in the setting of the 

European fiscal policy approach. As we show in the rest of the paper, specific weakness in the 

estimation method of the NAWRU further limit the economic significance of the approach. 259
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5. -  Is the NAWRU estimated by the European Commission a reliable indicator? 

 

5.1 The econometric inconsistency 

As we have seen, the NAWRU is measured by the Commission through the estimation of a 

Phillips curve (equation (9)), but taking into account the values of R-squared of these estimates 

(European Commission, 2010) shows a wide range of values that is between the maximum of 

Austria (0.65) and the lowest in Italy (0.02). The figure reported for the Eurozone as a whole is 

0.13, in line with the findings for the United States (0.16). On average, this values are extremely 

low showing that for some countries (besides Italy, surely Portugal, but also Belgium and 

Germany, for which the R-squared is less than 0.3) the Phillips curve estimated by the 

Commission is not representative of relationship inflation-unemployment underlying the 

determination of the structural balance. The fact that R-squared  is so low even for the United 

States highlights the doubts on the general validity of the methodological scheme proposed by 

the Commission. What is surprising is that these bad econometric results have not been set 

aside, but are currently used to determine the fiscal effort required to single countries. A choice 

that reduces the credibility of the European fiscal rule. 

To understand better this aspect, we consider the data reported in Figure 1, which shows the 

level of NAWRU attributed to some countries by the Commission’s estimates in 2014. 

According to these data, the stability of inflation would require unemployment rates close to 

20% in Greece and Spain, more than 12% in Portugal and 10.7% in Italy. Clearly, these 

calculations are not informative to the policy maker, who in the Italian case would  have, for 

example, to choose whether to reduce unemployment to below 10% or preserving price 

stability. A trade-off that appears even grotesque considering that the deflationary environment 

in which the Eurozone has slipped would suggests the need to promote, not to avoid, a price 

increase. At this regard it should also be noted that the information extracted from the  NAWRU 

and incorporated into the European fiscal rule are in conflict with the current policy of the ECB, 

which is promoting an increase in inflation expectations. 

 

 

Figure 1. Euro area countries: European Commission's NAWRU estimates 
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Source: European Commission (2014). 

 

The use of these "bad estimates" influences the calculation of the output gap of many countries. 

Figure 2 shows how the size of the output gap would change if the structural unemployment rate 

is set equal to the average level observed in the decade before the financial crisis (1997-2007), 
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when the stability of inflation was still preserved. The differences are very strong for all the 

peripheral countries: the output gap in 2014 would be wider by 5.5 points wider in Greece and 

Spain, by 3.7 points in Portugal and Ireland, by 1.2 points in Italy. The differences are even 

more pronounced in the years 2015-16. 

 

Figure 2. Euro area countries: an alternative measure of output gap (difference with respect to 

the European Commission's estimates) 
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Notes: estimated on the base of the average unemployment rate in the period 1997-2007, which 

was equal to 6.7% in Germany, 5.3% in Ireland, 10.3% in Greece, 11.9% in Spain, 9.6% in 

France, 8.9% in Italy and 6.6% in Portugal. 

Source: our elaborations on European Commission, Economic Forecast data. 
 

5.2 The excess of volatility 

 

The comparison of the current estimates of the NAWRU with the average of the decade 

preceding the crisis – thus with a reference to the long-run – leads to focus on the excess of 

volatility of the indicator proposed by the Commission. As we have seen, the NAWRU is 

estimated using a Kalman filter applied to the Phillips curve. This implies that the measure of 

potential GDP is subject to continuous revision over time, depending on the update of the 

historical series (this is a property common to all statistical filters, which are nothing if not a 

method of interpolation of the original series). The economic analysis makes extensive use of 

indicators of potential output variable in time and, since Gordon’s (1977) contribute, also  

NAWRU measures that show a certain degree of variability are commonly used. To be useful as 

part of a scheme of fiscal policy based on a fixed rule, however, these variability should remain 

within a restricted fluctuation band. Otherwise, economic policy could be subject to abrupt 

changes, incurring in risks of overshooting, as in the case of wide shock, statistical filters lose 

their stabilizing function. This emerges clearly from Figure 3, where we show the large and 

sudden increase occurred to the NAWRU of peripheral countries in the aftermath of the 

European recession. This means that, according to the Commission’s estimates, much of the 

actual increase of unemployment has structural nature and that would be impossible to compress 

it if not at the cost of causing an acceleration in prices. Such a the model establishes the 

impossibility for the peripheral countries to return to pre-crisis situation. 
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Figure 3. The revised NAWRU estimates during the European recession 
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Source: our elaborations on European Commission, Economic Forecast data. 

 

 

5.3 The pro-cyclical bias: elements of nonlinearity  

 

The discussion carried out so far leads us to the heart of the problem, namely the fact that the 

European methods prove inadequate in ensuring a credible breakdown of structural and cyclical 

public debt. It is a failure that goes beyond that part of indeterminacy that is impossible to 

eliminate from the statistical methods of decomposition of the time series. The key element, 

culpably neglected, is that the measurements proposed by the European Commission contain an 

element of non-linearity, which reduces the ability to distinguish the cycle from the trend in the 

presence of large and persistent shock. 

In order to check this hypothesis, we have estimated the following panel: 

 

       (10) 
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t  = 1981, …, 2013 

i = countries UE12 (excluded Luxemburg) 

EF = Economic Forecast European Commission from 2007 to 2014 (16 report) 

EF14b = Economic Forecast European Commission autumn 2014 

y = 2002-2007; 2008-2010; 2011-2013 

 

As dependent variable we consider the NAWRU estimates reported in the Economic Forecast 

Reports published between 2007 and 2014 (a total of 16 reports). Unlike the European 

Commission (2013) and Orlandi (2012), our empirical analysis implicitly introduces another 

dimension to the panel, linked to different revisions of the estimates of NAWRU in Economic 

Forecast half yearly presented by the Commission in the period between 2007 and 2014. 

The coefficients of greater interest for our purposes are the betas, those related with the HPgap 

variable, which is a simple cyclic measure given from the output gap obtained by the European 

Commission, in the Autumn 2014 Economic Forecast (latest available), using the Hodrick-

Prescott statistical filter.  

Through the coefficient 1 it is possible to verify if in the NAWRU estimated by Commission 

there are cyclical factors that invalidate its use for estimating the potential GDP. A negative 

value of this coefficient indicates that in phases when the cycle is negative (positive), 

highlighted by a EF14HPgap negative (positive), the Commission’s NAWRU estimates tend to 

increase (decrease), resulting in a pro-(anti-)cyclic effect. 

By estimating the coefficients 2 e 3  it is possible to evaluate the different effect of the cyclical 

component in the core countries (Austria, Belgium, Finland, France, Germany and the 

Netherlands), identified through the dummy Dcore, versus peripheral ones (Greece, Ireland, 

Italy, Portugal and Spain) in three historical periods, in turn identified through the dummy 
Dperiod: i) the pre-crisis period, which runs from 2002 to 2007; ii) the first phase of the crisis, 

from 2008 to 2010, involving mainly the financial sector; iii) the second phase of the crisis, 

from 2011 to 2013, where it was observed the contagion to the sovereign bonds of two of the 

major European economies, Italy and Spain.  

The other variables have been put in the equation (10) to be able to control: 

 the effect of taxation on labour income (wedge), a factor that may have a negative impact 

on the meeting between the demand and supply of labour (European Commission, 2013; 

Orlandi, 2012; Giannella et al., 2008);  
 the share of workers in a state of unemployment for over 1 year (unempL), that for the 

so-called hysteresis can cause a higher rate of long-term unemployment (Ball, 2009; 

Blanchard and Katz, 1997; Stiglitz, 1997); 
 the degree of unionization of workers (union), index of potential rigidities in the labour 

market that tend to overly protect union workers compared to new entrants (Orlandi, 

2012; Giannella et al., 2008; Stiglitz, 1997; Blanchard and Summers, 1986); 

 GDP per capita (gdp), indicator of the relative wealth of the countries considered, which 

may result in a process of catching-up, and that takes also into account population 

dynamics (Stiglitz, 1997). This variable is also included to capture the effects of any 

bubbles that in the pre-crisis period may have led to an increase in the product, which 

was followed by an adjustment with the outbreak of the crisis (see, for example, Estevao 

and Tsounta, 2011). 

Some control variables identified in literature as possible determinants of the structural 

unemployment rate, were not included in the equation (10) because related to EF14HPgap, or 

because of a lack of historical data for all the countries considered, as in the case of the 

incidence of unemployment benefits in relation to GDP and the level of the minimum wage. 
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The equation (10) is estimated by the random-effect estimator.3  

Description and statistics of the considered variables are reported in Tables 1 and 2, while the 

correlation matrix is presented in Table 3.  

 

Table 1. Summary statistics and definitions of variables (period: 1981-2013) 

Variable Description Source Mean St.dv Min Max

Dcore

Dummy equal to 1 for Austria, 

Belgium, Finland, France, 

Germany and the Netherlands; 0 

otherwise

Our calculations - - - - -

DEFj

Dummy equal to 1 for the j-th 

European Commission's 

Economic Forecast published 

every 6 months in the period 2007-

14; 0 otherwise

Our calculations - - - - -

Dperiod

Dummy equal to 1 for the y-th 

period of the financial crisis (pre-

crisis=2002-07; first post-crisis 

period=2008-10; second post-

crisis period=2011-13); 0 

otherwise

Our calculations - - - - -

gdp
Nomimal GDP pro capita (in 

thousands euro)
Oecd 21,500 13,300 0,878 82,500 7002

HPgap

European Commission's output 

gap estimate based on Hodrick-

Prescott filter reported in the 

winter 2014 Economic Forecast 

Report

European Commission -0,207 2,720 -10,300 11,200 7740

nawru

European Commission's NAWRU 

estimate reported in the Economic 

Forecast Reports published in the 

period 2007-14

European Commission 7,880 3,740 1,680 28,000 6211

unempL
Unemployed for more than 1 year 

over total unemployed
Oecd 44,800 13,500 1,500 76,200 5670

union
Trade union employees over total 

employees (in %)
Oecd 35,300 17,300 7,500 80,700 7002

wedge
Fiscal taxation on labour income 

(in %)
Oecd 42,700 8,190 22,200 57,100 3024

Obs.

 
Source: our elaborations. 

 

In Table 4 are reported the results of the estimation of equation (10) excluding the interaction of 

the variable EF14HPgap with the dummy that identifies the pre or post-crisis (Dperiod) and in 

which the control variables were included one at a time .  
The HPgap coefficient is always negative and significant. The NAWRU estimated by the 

Commission is therefore being affected by cyclical components, resulting in a pro-cyclical 

effect of the estimates of potential GDP. Looking at the analysis of Estrella and Mishkin (2000), 

it can be said that with the methodology proposed by D'Auria et al. (2010) we tend to estimate a 

short term NAWRU instead of calculating, as would more properly carried out, a long term one. 

With reference to the control variables the impact of taxation, in line with the European 

                                                           
3 In the regression outputs are reported the Breusch-Pagan test and the Mundlak test. From these tests 

what emerges is that the random-effect estimator is not distorted and is preferable to the fixed-effect 

estimator. As a test of strength we have in each case used the fixed-effect estimator. The main results are 

robust to this test and are available on request.  264
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Commission (2013), Orlandi (2012) and Giannella et al. (2008), is positive and significant in all 

specifications considered. 

Positive and significant is also the effect of long-term unemployment, thus highlighting the 

presence of a hysteresis effect in the structural unemployment rate, while neither the degree of 

unionization or GDP per capita are influencing the level of NAWRU estimated by the 

Commission.  

In Table 5 are reported the results of regression in the different considered periods (pre-crisis, 

first and second post-crisis). We find that the evidence of Table 4 are also confirmed in the 

broader estimate. 

 

Table 2. Variables by country and period: average values 

Country *

at be de el es fi fr ie it nl pt

labtax 48,1 55,9 51,3 41,0 39,2 44,1 50,0 24,8 46,8 38,3 37,5

2002-07 48,0 55,7 52,3 41,0 38,9 44,5 50,1 23,6 46,2 38,3 37,3

2008-10 48,4 55,8 50,4 41,0 38,7 42,9 49,8 24,3 46,9 38,4 36,9

2011-13 48,8 56,0 49,5 42,6 40,4 42,7 49,7 26,1 47,7 37,9 38,9

unempL 25,2 57,7 47,6 50,2 42,6 23,0 40,1 50,4 59,0 41,9 45,9

2002-07 25,1 49,4 52,6 52,6 27,6 24,2 39,3 32,1 52,3 35,2 43,2

2008-10 23,6 46,9 48,5 44,4 26,1 19,5 37,6 35,1 46,2 28,9 47,9

2011-13 25,0 46,3 46,0 58,8 45,2 21,8 40,8 60,5 53,9 34,4 51,1

nawru 3,8 8,2 7,4 9,2 14,5 8,0 9,0 10,2 8,6 4,8 7,4

2002-07 4,3 7,8 8,8 9,4 10,6 7,7 9,1 4,4 8,0 3,3 7,0

2008-10 4,4 7,8 7,9 10,5 13,2 7,0 8,9 8,2 7,6 3,6 9,3

2011-13 4,5 8,0 6,9 12,7 17,6 7,0 9,2 11,7 8,0 4,3 11,1

Hpgap -0,2 -0,2 -0,2 -0,5 -0,4 0,1 -0,1 -0,3 -0,2 -0,3 -0,2

2002-07 0,3 0,4 -0,2 4,3 2,2 1,8 0,9 4,3 1,2 -0,1 0,5

2008-10 -0,1 0,2 -0,8 7,4 2,6 0,5 -0,5 -1,3 0,0 1,5 1,4

2011-13 0,1 -0,2 0,5 -7,6 -2,5 -0,5 -0,1 -4,6 -0,9 -0,8 -2,1

gdp 24,1 22,3 22,8 10,5 13,6 23,1 22,4 22,7 18,0 24,7 9,8

2002-07 30,5 29,3 28,1 17,8 21,0 31,2 28,7 39,8 25,2 33,2 15,0

2008-10 34,9 33,0 30,9 21,1 23,8 35,1 31,6 38,3 26,7 38,0 16,9

2011-13 37,5 34,6 33,3 18,1 23,1 36,8 32,7 37,7 26,7 38,4 16,3

union 40,1 52,5 27,1 30,4 15,3 73,0 9,9 42,0 37,8 23,6 28,6

2002-07 33,2 54,5 21,8 24,9 15,5 71,6 7,8 34,5 33,6 20,4 21,0

2008-10 28,7 54,4 18,9 23,2 17,6 69,5 7,7 32,6 34,5 18,8 20,0

2011-13 27,6 55,0 17,9 21,9 17,4 68,5 7,7 31,1 36,3 17,8 20,0

Variable

 
*: at=Austria, be=Belgium, de=Germany, el=Greece, es=Spain, fi=Finland, fr=France, 

ie=Ireland, it=Italy, nl=Netherlands, pt=Portugal. 

Source: our estimates. 
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Table 3. Correlation matrix 

labtax unempL union gdp

labtax 1,000

unempL 0,180 1,000

union 0,161 -0,191 1,000

gdp -0,050 -0,364 0,271 1,000

HPgap -0,100 -0,186 0,025 -0,003 1,000

Hpgap

 
Source: our elaborations. 

 

 
Table 4. Regression results with cyclical effect 

In the table are reported the estimation results of eq. (1) without the interaction between HPgap 

and Dperiod. Period: 1981-2013. Sample: UE12 countries (with the exclusion of Luxembourg). 

Estimator: random-effect. Dependent variable: nawru 

Model

I II III IV

HPgap                         -0,233***   -0,131***   -0,117***   -0,143***

 [0,073]    [0,029]    [0,030]    [0,040]   

labtax    0,528***    0,359***    0,376***    0,380***

 [0,121]    [0,115]    [0,100]    [0,114]   

unempL -    0,114***    0,101***    0,107***

 [0,023]    [0,022]    [0,024]   

union - - -0,094 -0,006

 [0,100]    [0,137]   

gdp - - - 0,098

 [0,088]   

k  -15,855***  -13,156***  -10,553*   -16,383** 

 [5,469]    [4,445]    [5,561]    [7,874]   

Economic Forecast Report Dummy 

(DEF)
included included included included

R-squared within 0,339 0,442 0,411 0,426

R-squared overall 0,012 0,049 0,060 0,014

Breusch and Pagan test (p-value) 0,000 0,000 0,000 0,000

Mundlak test (p-value) 0,007 0,002 0,000 0,000

Number of countries 11 11 11 11

Obs 2.420 2.372 2.294 2.268

 

Notes: ***, **, * statistical significance of the parameters at 1, 5, and 10%. Cluster-robust 

standard errors appear in parentheses. We use Stata11 for all calculations. 

Source: our estimates. 

 

Supporting the evidence of non-linear effects, the cyclical component is stronger in the last 

period of the financial crisis (2011-13), and mainly among peripheral countries. 2 and 3 

coefficients in Table 5, model III, are both negative, but only the latter is significant and with a 

higher magnitude. Moreover, the Wald test shows that the two coefficients are statistically 

different. A one point reduction in HP output gap (negative cycle) implies an increase in the 266
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peripheral countries’ NAWRU of 0.374 points (at 5% of significance level). For core countries 

the effect is smaller and not significant. 

In the pre-crisis period (2002-07), we find that the cyclical effect on NAWRU is for both core 

and peripheral countries negative and significant. The Wald test does not show any difference 

among 2 and 3 (Table 5, model I). 

The estimates for the first post-crisis period (2008-10) show that the cyclical component is 

smoothly negative for core countries (one point of reduction in HPgap implies an increase in 

nawru of 0.1 points), while for peripheral countries the European Commission’s NAWRU 

estimates does not depend by the output gap (Table 5, model II). 

 

Table 5. Regression results with cyclical effect in the pre- and post-crisis periods 

In the table are reported the estimation results of eq. (1). Period: 1981-2013. Sample: UE12 

countries (with the exclusion of Luxembourg). Estimator: random-effect. Dependent variable: 

nawru 

Model

I (2002-07) II (2008-10) III (2011-13)

HPgap                         -0,093**   -0,204***   -0,095***

 [0,045]    [0,047]    [0,036]   

HPgap×Dcore×Dperiody   -0,132**    0,081** -0,177

 [0,060]    [0,038]    [0,203]   

HPgap×(1-Dcore)×Dperiody   -0,128**    0,244***   -0,279*  

 [0,051]    [0,045]    [0,144]   

labtax    0,423***    0,403***    0,315***

 [0,122]    [0,113]    [0,119]   

unempL    0,109***    0,107***    0,098***

 [0,023]    [0,019]    [0,021]   

union -0,005 -0,001 0,018

 [0,169]    [0,149]    [0,154]   

gdp 0,117 0,088 0,090

 [0,103]    [0,090]    [0,094]   

k  -18,772**  -17,205**  -13,767*  

 [9,327]    [8,669]    [8,350]   

Economic Forecast Report Dummy (DEF) included included included

Dcore =  (1-Dcore) (p-value) 0,928 0,001 0,706

derivate of nawru with respect to Dcore -0,226*** -0,123*** -0,272

derivate of nawru with respect to (1-Dcore) -0,221*** 0,040 -0,374**

R-squared within 0,436 0,454 0,437

R-squared overall 0,009 0,018 0,017

Breusch and Pagan test (p-value) 0,000 0,000 0,000

Mundlak test (p-value) 0,000 0,000 0,000

Number of countries 11 11 11

Obs 2.268 2.268 2.268

Dperiody

 
Notes: ***, **, * statistical significance of the parameters at 1, 5, and 10%. Cluster-robust 

standard errors appear in parentheses. We use Stata11 for all calculations. 

Source: our estimates. 
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6. Conclusions 

 
In the midst of the great recession generated by the sovereign debt crisis, the Eurozone has 

moved to fiscal targets defined in terms of structural balance. However, this step has not been 

accompanied by an adequate reflection on the methodology by which estimates the many 

unobservable variables that are at the basis of the measurement of the structural balance. The 

solution that has been chosen is entrusting the methodology already adopted by the Output Gap 

Working Group – the group inside the European Union with the mandate to ensure technically 

robust and transparent potential output –, but this means that the new fiscal rule incorporates a 

model originally designed only to provide broad information to the economic debate, without 

any claim to rise at a normative role. The analysis carried out in this paper have highlighted the 

many limits of the method proposed by the Commission, which are not econometrically 

significant, it is too unreliable over time and strongly influenced by the state of the economic 

cycle. Our empirical findings show that the NAWRU estimated by the Commission appears to 

be distorted in the stages of economic downturn, leading to pro-cyclical fiscal policies. 

Particularly affected by this distortion appear to be the peripheral countries of the euro area, 

which at the height of the financial crisis have undergone a revision of the estimates of the 

NAWRU far more severe than that of the core countries. 

This point is particularly critical, since the use of the structural balance is motivated by the 

desire to isolate the changes induced on the public finances by fluctuations in the economic 

cycle, as to focus the surveillance mechanism on the discretionary choices of governments. 
In fact, the persistence of a strong pro-cyclical component in the calculation of the structural 

balance has resulted in an extension of the fiscal tightening that has slipped the Eurozone into 

deflation. The new guidelines on the Stability and Growth Pact implicitly recognize the 

inadequacy of the model adopted in the recession years and can facilitate, from now on,  the  

stabilization role of budget policy. But more than four years have been lost, imposing to some 

Eurozone countries deep product losses and high social costs. 
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Abstract 

This paper extends the Baumol-Tobin model to drive a money demand 

relationship which incorporates the impact of financial developments to yield 

a non-monotonic form. Our derivation replicates the famous square root 

formula, and a simple calibration produces theoretically expected results. 
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1. Introduction 

A well-defined relationship between money and certain other macroeconomic 

variables is the cornerstone of monetary policy, i.e., an association between 

money and income and/or some definition of an opportunity cost (Laidler, 

1985; Dickey et al., 1991; Hafer and Jansen, 1991; Hoffman and Rasche, 

1991; and Hendry and Ericsson, 1991). And as such, central bankers heavily 

relied on such a prescription of monetary policymaking, until the so-called 

‘missing money’ (Goldfeld, 1976) phenomenon of 1970’s. Researchers have 

attempted to explain the apparent discrepancy between the theoretical 

expectations and empirical observations of money. Some suggested that it 

may be due to the mismeasurement of the monetary aggregates and/or the 

explanatory variables such as the opportunity cost variable, and/or mis-

specification of the whole empirical relationship (See, inter alia, Hamburger, 

1977; Heller and Khan, 1979; Cooley and Le Roy, 1981; Ball, 2012; and 

Serletis and Gogas, 2014). Others proposed that the lack of consideration and 

proper accounting for non-monotonicity in the aforementioned relationship 

as the cause of the discrepancy between the theory and practice (See, for 

example, Small and Porter, 1989; Jawadi and Sousa, 2013,Maki, 2013; and 

Gupta and Majumdar, 2014). In the same spirit, omission of structural breaks 

in the estimations were also offered as the cause of the problem (See, for 

example, Maki, 2012; and Davis, Karemera and Whitesides, 2013). 

Alternatively, the main culprit could be the disregard for the impact of the 

technological/financial innovations on monetary relations (See, for example, 

Mandel, 1972; White, 1976; Garcia, 1977; Garcia and Pak, 1979; Freedman, 

1983; Dotsey, 1984; Ewis and Fisher, 1984; Laidler, 1985; DeMuth, 1986; 

Milbourne and Moore, 1986; Paroush and Ruthenberg, 1986; Canner and 

Fergus, 1987; Goldfeld, 1989; Zilberfarb, 1989; Calem, 1992; Raskovich and 

Froeb, 1992; Viren, 1992; Ausubel, 1991, 1997, 1999, 2000; Marquis and 

Reffet, 1992; Guidotti, 1993; Daly, 1994; Mester, 1994; Brito and Hartley, 

1995; Calem and Mester, 1995; Duca and Whitesell, 1995; Santomero and 

Seater, 1996; Park, 1997; Bird et al., 1999; Gross and Souleles, 1999; Durkin, 

2000; Stango, 2000; Ball, 2001, Oh, 2002; Castronova and Hagstrom, 2004; 

Genc and Bekmez, 2004; and Ragot, 2014). This is true especially when one 

considers the increasing cost of dealing with money in transactions when one 

gets richer. In other words, one could use an alternative medium to money 

such as a credit card to make transactions to postpone foregoing interest 

earnings during the credit card grace period. 

In this study, we extend the Baumol-Tobin model along the last two 
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points indicated above. That is we allow our household to use an alternative 

means of payment such as a credit card. This permits the economic agent to 

reduce the cost of interest foregone if money is immediately disbursed for 

transactions. In the meantime, our model incorporates the expected non-

linearities. 

 

2. An Augmented Baumol-Tobin Model 
 

In the following, we augment the Baumol-Tobin (𝐵𝑇 hereafter) model 

of the transactions demand for real money balances 
𝑀

𝑃
 (i.e., currency in 

circulation plus simple demand deposits (𝑀) divided by the price level (𝑃)) 

along three dimensions. First, we assume that the richer the person is, the 

more opportunities he has to use alternative non-monetary media (e.g., credit 

cards) in carrying out regular purchases and transactions. A richer agent is 

assumed to utilize, for a period of “penalty/interest-free” time, a non-

monetary alternative which allows him a payment deferral in the interim and, 

thus, an extra monetary gain on an interest-bearing asset account which 

remains intact and continues to earn an interest.* Thus, let 𝑦 stand for the real 

income received by a representative agent over a period of time, 𝑇. We also 

assume that by the end of 𝑇 all outstanding obligations for employing non-

monetary deferral media must be settled. Assume that all agents in the 

economy have access to an interest-bearing asset account (or, e.g., bonds 

holdings), which would earn the interest rate, 𝑟, proportional to the length of 

                                                           
* In reality, it is indeed the case that some companies offer a range of deferred payment 

alternatives to their preferred customers who have a good history of financial relationships 

with those companies, and it is common for banks and credit card companies to provide best 

deals to customers with top credit ratings. Further, rich households, using various deferred 

payment schemes, are also more likely to set up automatic direct debits to successfully avoid 

penalty interest charges for late payments. On the other hand, poor households (who typically 

face more uncertain income/employment prospects and inferior “safety nets”) display 

somewhat greater reluctance to ease the use of even relatively trivial non-monetary media 

via automatic direct debits. This is a reasonable assumption even without the special facilities 

provided by the creditors because if, for example, the alternative medium of payment in 

transactions is a credit card, i.e., a deferral instrument, the borrower has a “grace” period 

during which no interest occurs for the loan (credit card purchases). Of course, payments of 

credit card balance at the minimum amount bring about an extra cost (interest) which is ruled 

out in our specification for the sake of simplicity.  
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time the account is kept. Let 𝑘 be the endogenous number of withdrawals 

from the interest-earning account to finance regular purchases and 

transactions. The agent divides period 𝑇 into 𝑘 sub-periods, and during each 

sub-period a cash-in-hand amount is run down smoothly until it is time to 

make a conversion from the interest-bearing account into money. At the start 

of each sub-period the agent leaves 
1

𝑓(𝑦)𝑘
 percent of 𝑦 in money to finance 

purchases and transactions, where 𝑓(𝑦) ≥ 1, 𝑓′(𝑦) > 0. Certainly, the 𝐵𝑇 

model corresponds to the case when 𝑓(𝑦) = 1 for all 𝑦. Hence, during a given 

sub-period, the average money holdings of such a representative individual 

would be given by 
𝑦

2𝑓(𝑦)𝑘
. In other words, 𝑓(𝑦) can be interpreted as quite an 

arbitrary “need-for-money reducing function” which is assumed to grow with 

the income of the agent, and allows a richer agent to make interim smaller 

withdrawals from the interest-earning savings account thanks to the 

availability of a range of non-monetary media instruments.† 

Second, we assume that converting money from the interest-earning 

account incurs an unavoidable cost 𝑐(𝑦) per transaction (brokerage fees, bank 

costs, leisure). If there are 𝑘 transactions taking place per period, the 

transaction cost is thus 𝑐(𝑦)𝑘. In the 𝐵𝑇 model, 𝑐(𝑦) = 𝑐 (i.e., a constant 

number), meaning that, essentially, everyone incurs the same “trip costs” to a 

savings bank. Yet, one can conjecture that richer people would incur greater 

opportunity costs and disutility from having to spend their time on, say, 

“bonds-money” conversions. Rich are also likely to face bigger fees from 

brokers and financial agents, for instance. Therefore, we assume 𝑐(𝑦) > 0, 

𝑐′(𝑦) > 0. 

Hence, in the absence of any other assumptions, we could follow the 

well-known logic of the 𝐵𝑇 model, and calculate the total cost of money 

holdings as being equal to: 
𝑟𝑇𝑦

2𝑓(𝑦)𝑘
+ 𝑐(𝑦)𝑘 (1) 

However, our third extension is related to the assumption that there are 

additional costs of carrying money around based on the chance of losing 

                                                           
† As during each sub-period the consumer converts only 

1

𝑓(𝑦)𝑘
 percent of 𝑦 into money (as 

opposed to 
1

𝑘
 percent of 𝑦), at the end of the entire period 𝑇, the agent simply settles all debt 

accounts by an installment of size 𝑘 (
𝑦

𝑘
−

𝑦

𝑓(𝑦)𝑘
) = 𝑦 (1 −

1

𝑓(𝑦)
). 
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money by attracting unwanted attention/being robbed, or from simple 

miscalculations while conducting daily purchases and transactions. It is 

reasonable to assume that the bigger the amount of money withdrawn from 

an interest-earning asset account, the bigger the probability of such an 

unfortunate loss. Let that probability be Λ (
𝑦

𝑓(𝑦)𝑘
), and we only require 

Λ′ (
𝑦

𝑓(𝑦)𝑘
) > 0, and Λ ∈ [0,1]. Further, for the sake of simplicity, assume that 

if an unfortunate event does happen, a small constant fraction 𝛼 ∈ (0,1) of 

initial money-in-hand 
𝑦

𝑓(𝑦)𝑘
 will be gone for good, and the agent will not react 

to the loss by making an extra conversion, thus regarding such an event as an 

unfortunate loss on a purchase and otherwise beneficial transactions. 

Therefore, we make use of (1) to obtain the expected total cost (𝐸𝑇𝐶) 

of holding money as: 

𝐸𝑇𝐶 =
𝑟𝑇𝑦

2𝑓(𝑦)𝑘
+ 𝑐(𝑦)𝑘 + 𝑘Λ (

𝑦

𝑓(𝑦)𝑘
) 𝛼

𝑦

𝑓(𝑦)𝑘

=
𝑟𝑇𝑦

2𝑓(𝑦)𝑘
+ 𝑐(𝑦)𝑘

+ Λ (
𝑦

𝑓(𝑦)𝑘
) 𝛼

𝑦

𝑓(𝑦)
 

(2) 

where the agent’s task is to optimally choose the number of conversions 𝑘. 
To simplify an analytical solution, we make a further assumption about the 

structure of the probability function Λ. Let 𝑦 ∈ [𝑦𝑚𝑖𝑛, 𝑦𝑚𝑎𝑥]. Note that the 

maximum amount of money one can possibly carry around in an economy is 

equal to 𝑦𝑚𝑎𝑥, while the minimum amount would be zero (or, more 

realistically, nil). Thus, we simply assume Λ is a ray from the origin: 

Λ (
𝑦

𝑓(𝑦)𝑘
) =

1

𝑦𝑚𝑎𝑥

𝑦

𝑓(𝑦)𝑘
 (3) 

Note from (3) that if 
𝑦

𝑓(𝑦)𝑘
= 𝑦𝑚𝑎𝑥, then Λ = 1 (carrying around “too 

much” money for sure will lead to some accidental money loss), while 

lim
𝑦

𝑓(𝑦)𝑘
→0

Λ = 0. Also note that Λ′ (
𝑦

𝑓(𝑦)𝑘
) means taking derivative with respect 

to 
𝑦

𝑓(𝑦)𝑘
 variable (and thus, with respect to 𝑘 variable since for a given 𝑦, 𝑓(𝑦) 

is constant too), implying that Λ (
𝑦

𝑓(𝑦)𝑘
) is indeed a ray from the origin with 

a constant slope 
1

𝑦𝑚𝑎𝑥
. This simplifying structure of the probability function 

allows a convenient and tractable analytical solution as will be seen below.  
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Now, to solve for the optimal 𝑘, we use (3) in (2) and set: 

𝜕𝐸𝑇𝐶

𝜕𝑘
= −

𝑟𝑇𝑦

2𝑓(𝑦)𝑘2
+ 𝑐(𝑦) −

𝛼𝑦2

𝑦𝑚𝑎𝑥(𝑓(𝑦))2𝑘2
= 0 (4) 

from where the positive root is: 

𝑘 =
1

𝑓(𝑦)
(

𝑦(2𝑦𝛼 + 𝑟𝑇𝑦𝑚𝑎𝑥𝑓(𝑦))

2𝑦𝑚𝑎𝑥𝑐(𝑦)
)

1
2

 (5) 

The household sector’s optimal average demand for real money 

balances is then simply given by: 

𝑦

2𝑓(𝑦)𝑘
= (

𝑐(𝑦)𝑦𝑦𝑚𝑎𝑥

2(2𝑦𝛼 + 𝑟𝑇𝑦𝑚𝑎𝑥𝑓(𝑦))
)

1
2

 (6) 

Next, we obviously need to consider aggregate money demand and, in 

doing so, first assume that when people buy goods and services from a firm, 

the firm converts its money holdings in each respective sub-period into an 

interest-bearing asset. If we further assume that the firm does not face a risk 

of “casual” money loss as individuals do, and given that firms would only 

supply goods and services if they get paid fully (i.e., on average 
𝑦

2𝑘
 during 

each sub-period, and not just 
𝑦

2𝑓(𝑦)𝑘
 amount), then the firm’s money holdings 

traces a classic saw tooth pattern in the basic 𝐵𝑇 model. Thus, in each sub-

period firms, on average, will indeed get paid exactly 
𝑦

2𝑘
 albeit from possibly 

different sources. Therefore, the firm’s average real money demand is given 

as in the 𝐵𝑇 model as follows: 

(
𝑐(𝑦)𝑦

2𝑟𝑇
)

1
2

 (7) 

Based on (6) and (7), the aggregate demand for real money balances is 

therefore: 

𝑀

𝑃
=  (

𝑐(𝑦)𝑦𝑦𝑚𝑎𝑥

2(2𝑦𝛼 + 𝑟𝑇𝑦𝑚𝑎𝑥𝑓(𝑦))
)

1
2

+ (
𝑐(𝑦)𝑦

2𝑟𝑇
)

1
2

 (8) 

Note that when 𝑓(𝑦) = 1, 𝑐(𝑦) = 𝑐, and 𝛼 = 0, we can obtain from (8) 

the demand for real money balances in the 𝐵𝑇 model as: 

(
𝑀

𝑃
)

𝐵𝑇

= 2 (
𝑐𝑦

2𝑟𝑇
)

1
2

= (
2𝑐𝑦

𝑟𝑇
)

1
2
 (9) 

Equation (9) is a well-known aggregated version of the square-root rule 

of Baumol and Tobin. Note that the aggregate demand for real balances in (9) 

is a monotonically increasing function of income 𝑦, while the behavior of the 
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aggregate money demand function in (8) can be highly non-monotonic. 

Let us provide a simple numerical example to visualize the differences 

between the two money demand equations. Assume that the total period 𝑇 =
30 (number of days in a month), 𝛼 = 1%, and 𝑟 = 3.5%. According to the 

U.S. Census Bureau year 2005 estimates, in the United States the bottom 

earning 10% of households earned up to around $10,000, while the top 

earning 5% of households earned roughly above $166,000. So, let, for the 

sake of an argument, use a crude approach and normalize the lowest value of 

𝑦 to a small number, 0.1, and the upper value of 𝑦 could then be set to 1.6. 

For the sake of illustration, we set (𝑦) = 𝑧𝑦𝑧 (𝑧 = 0.01), which is an 

increasing function of income, yet, the rate of increase tapers off considerably 

with income level. By setting 𝑓(𝑦) = 1 + 𝑦7, we ensure that 𝑓(𝑦) is greater 

than 1, and that a “mid-income” earner (𝑦 = 0.85) is capable of paying for 

only less than 25% of the amount of purchases he makes by non-monetary 

media, while making 𝑘 ≈ 5.84 optimal conversions per month. Figure 1 plots 

the aggregate money demand function in Equation (8) versus the Baumol-

Tobin demand in Equation (9). For the latter, we choose 𝑐 = 𝑐(0.85).  

Figure 1 

 
We can see that the basic 𝐵𝑇 aggregate money demand function is an 

ever-increasing function of income, but, in the augmented model, the peak 
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aggregate money demand occurs at around the middle of the income 

distribution (more precisely, when 𝑦 = 0.9), and from there on it declines 

until near the end of the income distribution. 

Figure 2 plots the function 1 −
1

𝑓(𝑦)
, which shows the ceteris paribus 

percentage reduction in the need-for-money due to the availability of non-

monetary media for a given level of real income 𝑦. Say, if 𝑦 = $30, 𝑘 = 5, 

then in each sub-period 
$30

5
= $6 will be converted into money in the 𝐵𝑇 

model, while, say, for 𝑓(30) = 1.2, in each sub-period only 
$30

1.2∗5
= $5 will 

be converted into money in the augmented 𝐵𝑇 model. Hence, the need for 

money is reduced by 
6−5

6
= 1 −

1

1.2
≈ 16.7% just due to alternative payment 

media. Figure 2 plots such percentage reduction for our chosen specification 

𝑓(𝑦) = 1 + 𝑦7. 

Figure 2 

 
Figure 2 shows that a large proportion of the poorer people cannot 

employ many non-monetary media in carrying out daily purchases, while the 

richer people have more opportunities for temporary payment deferrals, 

allowing them greater interest-earnings in the interim. 
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3. Conclusions 

Arguably, money is one of the most important subjects in economics. Its 

relevance goes well beyond the theoretical discussions with large practical 

implications. Although economists have disagreed on a universally accepted 

formula for a money demand relationship, some sort of understanding of such 

a relationship existed well into 1970s, and thus prevailed in the policymaking 

circles.  

The whole thing fell apart after the discovery of the so-called “missing 

money.” While some economists tried to explain the empirical anomaly, some 

others completely gave up on it and recommended decision makers to adopt 

different tools as guidance in making policy. In this study, we build upon the 

already existent Baumol-Tobin model to derive a model which incorporates 

some of the challenges identified in the literature, namely the impact of 

financial/technological innovations and the non-linearity of the result. Our 

calibrated model shows encouraging results.  
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Abstract 

The demand for money is a very important tool in the implementing monetary 

policy. The demand for money and basically its function are fundamental key in 

modelling on mainstream macroeconomics theory.  

 

This study is tried to determinant of demand for money and estimate money 

demand function and investigating stability of money demand in Turkey using 

monthly data over the 2005:12 – 2014:12. In this paper is carried out ARDL 

bounds tests model provided by Pesaran and Shin (1999), Pesaran at all (2001) to 

cointegration to analyses the existence of a long run relationship among the series 

on the a money demand function model for developing countries offered by Bahmani- 

Oskooee (2005).  
The empirical results -based on F-Statistic, T- Statistic- show that there is long 

run relationship between variables and because of negative and significant value of 

ECT, variable are cointagreted. According to CUSUM and CUSUMSQ tests 

variable (M2 monetary aggregate, GDP, inflation rate and exchange rate) are stable 

among this period in Turkey.  

 

Keywords: Money Demand Function, ARDL Bounds Approach, CUSUM 

and CUSUMSQ Stability Tests 

1. Introduction 

After the Monetarist revelation on economics, monetary policy and 
monetary economic have become one of the most important issue on economy. 
From the Chicago perspective monetary policy- Within the transmission 
mechanism proses- is an effective instrument that it can effect on real economics 
variable such as income, inflation, employment and this effect is depend on 
stability of money demand function. According to the Bassey et all (2012), a stable 
money demand function play an essential role on formulation and conduct of 
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efficient monetary policy and it has ability to change in monetary aggregates to 
have a predictable influence on output, interest rates and inflation rate.  

  Because of importance of the money demand function - especially in 
nineteenth century- there are a steady researches on the importance of monetary 
aggregates for money, predictability and consistent ability of money are discussed 
by Fridman(1959), Goldfeld et all (1976), Judd and Scadding (1982), Friedman and 
Schwartz (1982), MaCallum and Goodfriend (1989), Laidler (1993), Nell (1999). 

1.1. Demand for money  

From a monetarist perspective money demand function statically is more 
stable than consumption and investment function and it is easier to determine. 
Therefore money demand function is so important from this view and they 
emphasis more on money demand function.  

Within the transmission mechanism, central banks to achieve the their 
goals of the policy with predictable effects on real economy such as inflation , 
economic growth need to know clear understanding money demand function and 
all monetary aggregate. Therefore, the identification of stable money demand is a 
very important issue that concerns both formulation and implementation of a 
money policy (Ojaghlou, 2014:1). 

Theory of demand for money became a popular to analysis in middle of the 
nineteenth century and the majority of demand for money theories are based on 
specific views of the functions of money and why people demand money (Al-Badi, 
2002, 23). 

The theory of demand for money is generally based on two theories (Stern, 
2006: 7): 

a. Classical theories of money demand, b. Modern theories of money demand  

1.2. Classical theories of money demand : 

“Why do people hold money?” all existing theories of demand for money 
demand are trying to answer this question. The other word, an individual would 
allocate all his wealth in interest-bearing assets and would not hold any money.  

1.2.1. Quantity  theory of money demand: 

This theory is developed by the classical economists in the nineteenth and 
early twentieth centuries, the quantity theory of money is a theory of how the 
nominal value of aggregate income is determined. This theory discuses that how 
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much money is hold for a given amount of aggregate income and a theory of the 
demand for money. But the most important feature of classic quantity theory is that 
interest rates have no effect on the demand for money (Mishkin, 2004: 517). 

Fisher in “purchasing power of money”(1911) was discussing to determine 
the quantity of money needed to perform a given number of transactions in 
equation with exchange rates (Laidler, 1993: 49). 

This equation can be written as follows:        M.V=P.T ;    Where M is nominal 
money stock, V is velocity of transaction and P is level of prices, T is level of 
transaction 

Fisher supports T and V to be constant in the short run. So an ıncrease in 
money supply will rise in price level. Equation of exchange is proportion to the 
level of transactions: 

 M= (
𝟏

𝑽
) P.T ;   In case replacing T by Y: M = (

𝟏

𝑽
) P.Y 

In this theory price level, income and velocity of money are effect on 
money demand and interst rate has no effect on demand for money. In this equation 
velocity of money is number of times that a unit of money is spent on the total 
value of goods and services produced per year (Mishkin, 2000, 538).  

1.2.2. The Cambridge quantity theory of money 

The new approach of the quantity theory of money was developed by some 
economist in Cambridge such as Marshal (1920) and Pigou (1917).  

Main differences between Fisher’s quantity theory with Cambridge 
approach is individual behavior which make different determinants of money 
demand.  In Cambridge approach, holding money for people is dependent on 
individual’s utility which is derived by holding money conditional on particular 
testes, considerations, personal wealth, return on other assets or expectations 
regarding the future (Laidler, 1985: 50). 

Demand for money can be represented as follows:  

  Md = K.P.Y             or            Md / P = K.Y  

Where K (K= 1/V) is a portion of nominal income that people want to hold 
as money (the product of the price level and real income), P.Y). 
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1.2.3. The Keynesian theory of money demand 

Keynes (1936) in his famous publication “the General Theory” emphasized 
on relationship between interest rate (its sensitivity) and money demand. He 
suggested three motives for holding money and demand for money:  

a. The transactional Motive, b. The precautionary c. Motive The 
Speculative Motive  

Keynesian recognizes the function of money not only as a modium of 
exchange but also as store of value. Wıthin the transactions demand for money, 
transactions which are required by consumers, is directly depend on income. But 
Keynes did not consider transaction costs in his theory of the transactions demand 
for money. Keynes considered an individual requires some money for meeting 
unplanned purchases; thus the precautionary motive for holding money also 
depends on the level of income. In Keynes view speculative and precautionary 
motives are related on uncertainties. Motives deal with uncertainties but they are 
different. Speculative demand for money on uncertainties regarding the future level 
of interest rates (Ahmed, 1997: 8).  

According to the Keynesian theory of demand for money can be written in 
the following general form:  

 Md = M/P = f(Y,i) , f’(Y) ˃ 0      and          f’(i) ˂ 0  

Where Y is level of income, i is the interest rate Md  is the real demand for 
money. M is nominal money stock and P is the price level. 

1.2.4. Transactions Demand (Baumol - Tobin Inventory Model) 

This model is based on Baumol (1952) and Tobin (1959) which analyzed 
independently and it emphasizes the casts and benefits of holding money. Benefit 
of holding money is convenience and the cast is the forgone interest by not holding 
interest – yielding assets. According these approach higher yields could be earned 
by holding liquid financial assets other than money. But transactional casts of 
going between money and these assets justified holding such inventory (Alsahafi, 
2009: 53, 54). 

According this model the total cost of making transactions is presented as,  

TC=b(Y/K) + 1/2iK 

i: rate of the interest   b: brokerage cast 
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Y/K: number of withdrawals  1/2ik: the foregone interest if money is              
hold instead of interest yielding assets.  

By minimizes the cast of transaction and the foregone interest income. This 
leads to a well-known square root formula as follows: 

M/p= 
𝟏

𝟐
 √𝟐𝒃𝒀/𝒊𝟐

,     b: brokerage cast ,  y: the real income , and i: rate of the 
interest  

1.3. The Modern Quantity of Money Demand : 

Milton Friedman (1956) developed a theory of the demand for money in a 
famous article “the Quantity Theory of Money: A Restatement”. Friedman refers 
his theory to Irving Fisher and quantity theory but his analysis of the demand for 
money is actually closer to that of Keynes than ıt ıs to Fisher’s (Mishkin, 2004: 
528).  

With using the referenc-cycle averages of annual data for USA over the 
period 1870-1957, estimated demand function for real per capital money, defined 
as M2 divided by population and the permanent price level and permanent income. 
He argued that an assets rather a transations approach to the demend for money and 
that suggested that over the short run small changes in money supply would be 
capable of producing disproportionately larg changes in nomınal spending and 
hence income (Lothian, 2009: 6).  

Friedman demand for money can be written as follows:  

Md / P = f(YP ,rb – rm , re – rm , πe –rm ) 

Md / P: demand for real money balance , YP :   Permanent income ,rm: Expected 

return on money, rb: Expected return on bonds, re: Expected return on equity 

(common stocks), πe: Expected inflation rate  

2. Money Demand and its brief literature :  

In the literature, there are widely researches on money demand and its 
function using VECM and Cointegration as efficient method to estimate long and 
shout run relationship. Sriram (1999) survey of some empirical money demand 
studies which were used ECM that is so useful to study as a literature. In table 1 we 
there are brief review of the literature about money demand in developing 
countries:  
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Table 1. Some Researches about Money Demand in Developing Countries: 
 

Researcher(s) Country Scale 

variable(s) 

Method Stability test and 

Finding 

Rehman(2002) 

(1972Q1 -

2000Q4) 

Asian 

countries 

(20) 

M1,2, Y , 𝜋, 

EX 

ARDL 

Approach 

CUSUM and 

CUSUMSQ- 

Komijani and 

bustani (2004) 

(annual 1968-

2002) 

Iran M1,2, Y , 𝜋, 

EX 

Cointegrat

ion and 

ECM 

CUSUM and 

CUSUMSQ- 

Shahrestani and 

sharifi-renani 

(2007) 

1995q2- 2005q2) 

Iran M1,2, Y , 𝜋, 

EX 

ARDL 

Approach 

CUSUM and 

CUSUMSQ- 

Alguilar (2004) 

(Different for 

each countries) 

Some 

Developing 

countries 

M1,2, GDP, İ 

(for money) r 

(for bond) , 𝜋 

ECM 

Approach 

- 

Tanku(2005) Twenty five 

developing 

countries 

Mt,2, Y , π, 

BEX(black 

exchange 

rate), OEX( 

official 

market) 

ARDL 

Approach 

CUSUM and 

CUSUMSQ 

Bahmani- 

Oskooee and 

Rehman (2005), 

Some Asian 

countries 

M1,2, real 

GDP , π, EX 

ARDL 

Approach 

CUSUM and 

CUSUMSQ 

Al-Badi(2002) 

(1969-1999) 

 

Saudi Arabia M1,2,3 , Y, 

FD , Fi, π*, 

rex, 

 

ARDL 

Approach 

& 

Granger-

Causality 

- 

Alsahafi(2009) 

 

Saudi 

Arabian 

M1,2 , NOY, 

UC, ex, fi, i 

interest rate 

Cointegrat

ion and 

ECM 

- 

Liao(2005) 

(1968:01-

2000:12) 

 

Canada Ml,TE, 

CP,CPI 

Cointegrat

ion and 

ECM 

Residuals of VECM 

System 

Akinkunmi 

(2004) 

 

Some 

developing 

countries 

Mt , GDP, Ptt ,  

π 

ECM - 

Ahmed (1997) 

annual (1974-

1995) 

    

Bahmani- Bangladesh GDP, 𝜋, i, ECM CUSUM and 
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oskooee(1996) 

(annual 1959-

1990) 

ldm, ex CUSUMSQ 

Dritsakis(2012) 

(2001Q1- 

2010Q4) 

Iran M1,2, GDP , 

π, BEX(black 

exchange 

rate), OEX( 

official 

market) 

Cointegrat

ion(JJ 

TEST) 

- 

Kogar(1995) 

1978Q1-1990Q4) 

Greece Mt, Y, i, Cointegrat

ion and 

ECM 

CUSUM and 

CUSUMSQ 

Cumulative Sums of 

Squares of 

Recursive Residuals 

 Turkey M, Y, π, EX Cointegrat

ion and 

ECM 

- 

Note: FD is a proxy to measure theeffect of financial development, Fi. foreign interest rate 

𝜋*, expected rate of inflation, Rex: is a proxy for the real exchange rate, M1: log of Gross 

Ml, TE: log of real total economy GDP at factor cost (in 1992 constant dollars), CP: 90-day 

commercial paper rate, CPI: consumption price index log of total economy CPI (at 1992 

price), ECM : Error-Correction Model, Ptt :is the coefficient on Terms o f Trade, (Rb) – the 

rate of return on a 1-year Treasury bill with constant maturity, ldm (degree o f 

monetization). 

3. Money Demand Function and ARDL Approach 

In this study we use ARDL - bounds testing methodology of Pesaran and 
Shin(1999) and Pesaran et al (2001). Pesaran, et al. (2001) argued that the most 
important advantage of the ARDL approach is that it does not need to classification 
of variables into 1 ( 1 ) or 1 (0 ).  
 

In the an ARDL (p, q1, … , qk  ) model:  

Π(L, qi) yt  = Π0  +∑ 𝛽𝑖 (𝐿, 𝑞𝑖)𝑥𝑖𝑡
𝑘
𝑖=1  + 𝑢𝑡 

Where,      𝛽𝑖 (𝐿, 𝑞𝑖)= 𝛽𝑖0 +  𝛽𝑖1 𝐿 + ⋯ +  𝛽𝑖𝑞𝑖 𝐿
𝑞𝑖    

     yt  : Dependent Variable, 𝑥𝑖𝑡: Independent Variable, i number of variable (i= 1, 

2, 3,…, k),  𝑢𝑡 : Error Term 

For long-run :   yt  = Π  +∑ 𝛽𝑖 𝑥𝑖
𝑘
𝑖=1  + µ𝑡 

That where µ𝑡= 
𝑢𝑡

Π(1,p)
 , 𝛽𝑖= 

𝛽𝑖(1,q)

Π(1,p)
 and Π𝑖= 

Π0

Π(1,p)
  In addition,  Error correlation of 

this model is:  
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∆𝑦𝑡=∆Π𝑡-∑ ∏𝑗 ∆𝑦𝑡−𝑗 + 
𝑝
𝑖=2 ∑ 𝛽𝑖 ∆𝑥𝑖𝑡 −  𝑘

𝑖=1 ∑ ∑ 𝛽𝑖,𝑡−𝑗 ∆𝑥𝑖,𝑡−𝑗 −
𝑞
𝑗=2

𝑘
𝑖=1

                 ∏(1, 𝑝)𝐸𝐶𝑀𝑡−1 +  𝑢𝑡     (1) 

Where, 𝐸𝐶𝑀𝑡−1 =  𝑦𝑡 −  ∏ − ∑ 𝛽𝑖 𝑥𝑖𝑡   𝑘
𝑖=1 ,  ∆: first differences. 

According to bahmani-oskooee (2005) and bahmani-oskooee and Bohl 

(2000), money demond fonction based on an ARDL( n1, n2 , n3 , n4 )model for 

developing countries takes the following form:  

 

log mt = a  +  ∑ 𝒃𝒊 𝑳𝒐𝒈𝒎𝒕_𝒊 +  𝒏𝟏
𝒊=𝟏  ∑ 𝒄𝒊 𝑳𝒐𝒈𝒚𝒕_𝒊 +  𝒏𝟐

𝒊=𝟎  ∑ 𝒅𝒊 𝝅𝒕_𝒊 +  𝒏𝟑
𝒊=𝟎   

∑ 𝒆𝒊 𝑳𝒐𝒈𝑬𝑿𝒕_𝒊 +  𝒏𝟒
𝒊=𝟎  ut               (2)       

 

Mt is a monetary aggregate in real term ( M2), Yt is a measure of real income as 

a scale variable, 𝝅𝒕_ is rate of inflation and EXt is the exchange rate and ut is the 

Error term. 
 

Stability testing on money demand function in long –run is inadequate and 

it would has some problems in stability so for solving these problems the money 

demand function can be extend from inadequate modeling of the short-run 

dynamics characterizing departures from the long-run relationship (Laidler, 1993: 

175). 
 

   As in conventional cointegration testing, the absence of a long-run equilibrium 

relationship between the variables are tested and the hypothesis for “F_test” is 

H0:  θ1 = θ2 = θ3 = θ4 = 0 against the alternative that H0  is H1: θ1 ≠ o,  θ2 ≠ 0, θ3 ≠ 

o, θ4 ≠ 0 .  
 

All series examined in this study – Money Supply (m2), Exchange Rate (Xch), 

Income (Y) (Industrial Production Index†) and Inflation rate‡ (π). The data is 

monthly for time period 2005m12 to 2014m12.  

In ARDL method we are able to analysis time series which are mix I(0) and I(1).  

If F-criteria become larger than this bound, null hypothesis will be rejected. It 

means there is conventional cointegration between variable. For selecting models 

which order of the optimal lags, Akaike Information criterion (AIC) and the 

                                                           

† Due to the lack of monthly data for Income in turkey, many researchers use Industrial Production Index instead. 

‡ π = [CPI − CPI(−1) /CPI(−1)] 
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Schwarz information criterion (SIC) are considered and for this goal we use 

estimating by ordinary least squares. Estimating Table 2 shows lag analyze:  

 

Table 2. Statistics for Selecting the Lag Order 

 
Lags  1 2 3 4 5 6 7 8 9 10 11 12 

AIC -5.74 -

5.82* 

-

5.79 

-

5.77 

-

5.75 

-

5.70 

-

5.63 

-

5.64 

-

5.59 

-

5.57 

-5.61 -

5.558 

SIC -

5.61* 

-5.58 -

5.44 

-

5.32 

-

5.19 

-

5.03 

-

4.85 

-

4.75 

-

4.60 

-

4.46 

-4.40 -

4.409 

AIC: Akaike Information Criterion. 

SIC: Schwarz Information Criterion. 

* Optimal Ordered Lag  

 

According the table 2, optimal lag based on AIC is lag 2 and based on SIC is lag 1. 
Although lag order selection by VAR is not popular in ARDL model some 
researcher such as Giles (2013) offer it. In this case we just use it for selecting 
between one and second lags which offered in table 2. Table 3 shows VAR lag 
order selection: 
 

Table 3: VAR Lag Order Selection Criteria: 
    

Endogenous variables: D(LM2)     

Exogenous variables: C D(LY) D(L π) D(LXCH) LM2(-1) LY(-1) LP(-1) LXCH(-1) 

Lag LogL LR FPE AIC SC HQ 

       0 295.1621 NA* 0.000139 -6.04552  -5.830454* -5.95862 

1 296.7407 2.858076   0.000137*   -6.057698* -5.81575  -5.959934* 

2 297.0088 0.479801 0.000139 -6.04229 -5.77346 -5.93366 

3 297.022 0.023405 0.000142 -6.02152 -5.7258 -5.90203 

4 297.0503 0.049473 0.000145 -6.00106 -5.67847 -5.87071 

5 297.3452 0.509034 0.000147 -5.98622 -5.63674 -5.845 

6 297.7964 0.76939 0.000149 -5.97466 -5.5983 -5.82258 

7 297.8095 0.022075 0.000152 -5.95388 -5.55064 -5.79094 

8 299.1917 2.298881 0.000151 -5.96193 -5.53181 -5.78813 

9 299.3177 0.206878 0.000154 -5.94353 -5.48652 -5.75887 

10 299.3201 0.003778 0.000158 -5.92253 -5.43864 -5.727 

11 299.8136 0.789615 0.000159 -5.91187 -5.40109 -5.70547 

12 300.0994 0.451236 0.000162 -5.89683 -5.35917 -5.67957 
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Short-run dynamics, based on the ARDL approach to cointegration 

provided by Pesaran et al., 2001) involves estimating the conditional error 

correction (VECT) version of the ARDL model for Turkey money demand is 

determined as below: 

∆log mt = a +  ∑ 𝒃𝒊 ∆𝑳𝒐𝒈𝒎𝒕−𝒊 +  𝒏𝟏
𝒊=𝟏  ∑ 𝒄𝒊 ∆𝑳𝒐𝒈𝒚𝒕−𝒊 +  𝒏𝟐

𝒊=𝟎  ∑ 𝒅𝒊 ∆𝝅𝒕_𝒊 +  𝒏𝟑
𝒊=𝟎     

∑ 𝒆𝒊 ∆𝑳𝒐𝒈𝑬𝑿𝒕−𝒊 +  𝒏𝟒
𝒊=𝟎   𝜽𝟏𝑳𝒐𝒈𝒎𝒕−𝟏 + 𝜽𝟐𝑳𝒐𝒈𝒚𝒕−𝟏  +𝜽𝟑𝝅𝒕−𝟏 + 𝜽𝟒𝑳𝒐𝒈𝑿𝑪𝑯𝒕−𝟏 

+ ut    (3)          

where log(m2), log(yt), log(𝝅𝒕 ) and log(XCHt) are monetary aggregate, 
income, inflation and exchange rates in natural logarithm, respectively, Δ is first-
difference operator and nt is the optimal lag length.   

 

  In equation (3) The ARDL specification of the short-run dynamics by 
constructing an error correction model (ECM) following form:  

 

log mt =   ∑ 𝒃𝒊 ∆𝑳𝒐𝒈𝒎𝒕−𝒊 +  𝒏𝟏
𝒊=𝟏  ∑ 𝒄𝒊 ∆𝑳𝒐𝒈𝒚𝒕−𝒊 +  𝒏𝟐

𝒊=𝟎  ∑ 𝒅𝒊 ∆𝝅𝒕_𝒊 +  𝒏𝟑
𝒊=𝟎     

∑ 𝒆𝒊 ∆𝑳𝒐𝒈𝑬𝑿𝒕−𝒊 +  𝒏𝟒
𝒊=𝟎   𝜽𝟏𝑳𝒐𝒈𝒎𝒕−𝟏 + 𝜽𝟐𝑳𝒐𝒈𝒚𝒕−𝟏  +𝜽𝟑𝝅𝒕−𝟏 + 𝜽𝟒𝑳𝒐𝒈𝑬𝑿𝒕−𝟏 + 

£ ECTi-1  + ʋ𝟑 (4)  

Where:    tt MECM 2log 𝒃𝒊  
𝑳𝒐𝒈𝒚𝒕 - 𝒅𝒊 ∆𝝅𝒕 – ei logXCHt 

4. Empirical Finding 

Although in ARDL model’s structure does not need to test Runt Root Test, 
we should make sure that none of the variable is stationary in second differences.  
Augmented Dickey-Fuller (ADF) and Phillip Perron (P-P) are used. For each 
variable to unit root test (table 2). The results in Table 2 show that there are a 
mixture of I(1) and I(0) of underlying regressors so the ARDL testing could be 
proceeded. 

Table 4.  Unit Root Test 

 

 

Variable 

ADF test statistic (with trend 

and intercept) 

P-P test statistic 

(with trend and intercept) 

Level 1st Difference Level 1st Difference 

Money supply (M2) -2.728 -10.768* -2. 599 -10.870* 

Income(Y) -2.736 -6.660* -6.242* -49.823 

Exchange rate (EX) -2.806 -7.696* -2.371 -7.488* 

Inflation rate(𝜋)  -5.810* -7.240 -14.624* -40.122 

Note: * significant at 1% level  
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The calculated F-statistic (F-statistic = 4.894) from equation (2) is compare 

with Pesaran at all (1999) critical value bounds for the F-Statistic (for existence of 

a long-run relationship) is higher than the upper bound critical value at all(10, 5,) 

per cent level of significance (4.06, 4.57), using unrestricted intercept and 

unrestricted trend. Also the F-statistic value is higher than the upper bound critical 

value at all (10, 5, 2.5) per cent level of significance (4.24, 4.76, 5.23), Using 

unrestricted intercept and restricted trend. The F-statistic just it is not higher than 1 

and 2.5 percent level of significance in both critical values (results of F-statistic are 

in table 5). 

Table 5. Estimate coefficients using the ARDL approach  
  

 ∆ (Ln M2i-1) ∆ (Ln Yi-1) ∆ (Ln πi-1) ∆ (Ln EXi-1) 

  

  -.0.0029                  -0.0226 -0.047  0.0783 

   (-.0279)                 (-1.129) (-0.266)  (1.561) 

    [0.97]                    [0.26]  [0.79]  [0.12] 

  

`R2
         LM        Ln πt-1     Ln yt-1         Ln EXt-1   C       Ln M2i-1           Trend 

  

0.223    1.25        0.101         -0.025         -0.0546   4.085        -0.20                0.0029                       

            [0.29]     (0.442)   (-1.233)         (-3.111)       (4.035)        (-4.045)    (4.175) 

                           [0.65]    [0.22]            [0.002]       [0.00001]     [0.0001]          [0.0001] 

 

* Parentheses indicate t-statistics 

** [] indicate probability  

 

Table 6. F-statistic of Cointegration Relationship Test: 
 

Test 

statistic 

Value lag Number 

of 

regressor  

Significance 

level 

Bound Critical 

values* 

(unrestricted 

intercept and 

restricted 

trend) 

Bound Critical 

values* 

(unrestricted 

intercept and 

unrestricted 

trend) 

F-

statistic 

4.894 1 4  

 

1% 

2.5% 

5% 

10% 

I(0) I(1) I(0) I(1) 

4.57 

4.07 

3.66 

3.22 

5.90 

5.23 

4.76 

4.24 

4.40 

3.89 

3.47 

3.03 

 

5.72 

5.07 

4.57 

4.06 

 

Note: * base on Pesaran at all (1999) 
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In addition, According to the proses of ARDL bound approach, we need 
to compare between the t-statistic on money supply and table C2.v  provided 
by Pesaran at all (1999). The results show that at least at the 10% 
significance level, this result confirms that there is a long-run relationship 
between money supply and other variables (results of T-statistic are in table 
7). 

 
Table 7: T-statistic of Cointegration Relationship Test 

 
Test 

statistic 

Value lag Number of 

regressor  

Significance 

level 

Bound Critical values* 

(unrestricted intercept 

and unrestricted trend) 

T-statistic -4.045 1 4  

 

 

1% 

2.5% 

5% 

10% 

I(0) I(1) 

 

-3.96 

-3.65 

-3.41 

-3.13 

 

-4.96 

-4.62 

-4.36 

-4.04 

 

 

Note: * base on Pesaran at all (1999) 

 

 

Table 7. Full-information estimated long run coefficients using the ARDL 

approach  
  

   EC t-1       `R2
       DW       Ln π         Ln y      Ln EX        C                 trend 

  

 -0.203      0.223     1.945      0.403      -0.237       -0.377       1.1295          0.002    

(-4.452)                    (1.674)      (-3.779)    (-4.452)    (3.877)         (4.175) 

[0.0001]** 

 

Breusch-Godfrey Serial Correlation LM Test  F-statistic   obs.R2 

   

                                                                                       1.0374   13.681 

  [0.423]                         [0.321] 

* Parentheses indicate t-statistics 

** [] indicate probability  

        According the table 8 ECT value is negative and its probability is significant, 

coefficients of the inflation is positive so it follows theories. But finding for income 

exchange rate are negative like researching by Akinkunmi (2004), Tanku (2005) 

for Turkey(using M2), Brazil, Casta Rica, Jordan Reinhart at all (1995) for Israel, 

Dritsakis (2011) for Greece... 
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4.1. Stability Tests:  

Following Bahmani-Oskooee and Bohl (2000) and Bahmani-
Oskooee(2001), Bahmani- Oskooee and Rehman (2005),  Rahman (2002), we 
apply CUSUM and CUSUMSQ tests proposed by Brown at all (1975) to the 
residuals of these models. The CUSUM test is based on the cumulative sum of 
recursive residuals based on first set of n observations. 

Coefficients of the estimated ECM based on AIC is :  

 tt MECM 2log 𝑏𝑖  
𝐿𝑜𝑔𝑦𝑡 - 𝑑𝑖 ∆𝜋𝑡 – ei log XCHt  ,   𝑢𝑡= ΔlogMt – 

ΔlogM^
t 

And according to Brown at all (1975) for CUSUM:  wr =  
1

σ^ 
 

∑ wj   
r
k+1    where    wr = 

ut

s.u(ut) 
       and         CUSUMSQ: Sr = 

∑ w2j   
r
J=k+1

∑ w2j   
T
J=k+1  

 

5. Conclusion 

The main purpose of this paper is to study about money demand function and its 

stability and composition that money policy market in Turkey especially Turkey 

Central Bank needs to know clear understanding about that to carry out an effective 

monetary policy. For this purpose relationship among the series of income, 

inflation rate, money supply (M2), and exchange rate for Turkey over the period of 

2005m12-2014m12 are used. It carries out ARDL bounds tests model provided by 

Pesaran and Shin Y (1999), Pesaran at all (2001) to cointegration to analyses the 

existence of a long run relationship among the series have been used on the a 

Money demand function model for developing countries offered by Bahmani- 

Oskooee (2005). Based on F-Statistic, T- Statistic between money supply (M2) and 

the other series, there is log run relationship between them and due to negative and 

significant value of the ECT, series are cointegrated. According the CUSUM and 

CUSUMSQ stability testes, among this period money demand function in Turkey 

from M2 is stable. Therefore it can be considered for estimating of the behavior of 

the money supply and its effect on the Turkey real economics. 
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Graph 2. Plot of CUSUMSQ Test of Recursive Residuals: 
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Abstract 

Natural disasters touch many countries every year and produce great devastation, 

both in terms of human life and material losses. According to the Emergency Events 

Database (EM-DAT) collected by the Centre for Research on the Epidemiology of 

Disasters (CRED), 34% of all disasters since 1950 have been floods, 27% storms, 

8.7% earthquakes, 4.9% droughts and 3.9% extreme temperatures. The number of 

occurrences of natural disasters has increased substantially since 1950, causing at 

the same time much higher material losses. For example, 1 470 out of 12 409 natural 

disasters which have happened since 1950, took place in South-Eastern Asia causing 

damages over 102 billion USD. Moreover the statistics show that in developed 

countries material losses are higher while in developing more people are affected. 

The aim of the study is to examine the relationship between economic growth and 

different variables describing natural disasters in developed and developing 

countries. To do so, panel estimation method (GMM) is applied between 1960 and 

2013. In order to capture longer period 3-years average is considered. The model 

consists of the number of natural disasters and macroeconomic variables like: FDI 

inflow, inflation rate, trade, school enrolment. 
 

Keywords: Natural disasters; economic growth; development level.  

1. Introduction 

Natural disasters touch many countries every year and produce great devastation, 

both in terms of human life and material losses. According to the Emergency Events 

Database (EM-DAT) collected by the Centre for Research on the Epidemiology of 

Disasters (CRED), 35% of all disasters since 1900 have been floods, 26% storms, 

7.5% earthquakes, 4% droughts and 4% extreme temperatures. The number of 

occurrences of natural disasters has increased substantially since 1900, causing at 

the same time much higher material losses. In years 1950-2013 12 580 natural 

                                                           
* Tel.: +48 601-871-416 
E-mail address: agnieszka.kukulka@ue.poznan.pl. 
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disasters took place, killed over 7.4 million people, affected about 6.99 billion people  

while the losses amounted to over 2.62 trillion USD. On Figure 1 is presented the 

number of natural disasters within years 1950-2013.  

 

Figure 1. The numbers of natural disasters (1950-2013) 

 
Source: own elaboration based on EM-DAT (2015). 
 

Data concerning natural disasters are publicly available at above mentioned 

database i.e. EM-DAT collected by the CRED. In order for the event to be put in  the 

database, it has to fulfill one of four conditions: (1) ten or more people reported 

killed, or (2) one hundred or more people reported affected, (3) or declaration of a 

state of emergency or (4) a call for international assistance. According to EM-DAT 

disasters can be divided into five groups (depending on the origin of the disaster): 

geological (earthquakes, volcano activity, mass movement dry), hydrological (flood, 

mass movement wet), climatological (extreme temperature, droughts, wildfire), 

meteorological (storm) and biological (epidemic, insect infestation). 

Natural disaster may cause two kinds of damage - direct and indirect. Direct 

damages include damage to fixed assets, capital, raw materials, natural resources, 

mortality and morbidity and are the direct consequences of the particular type of 

disaster. The size of a country, i.e. its population and land area, as well as GDP level 

can have an influence on the magnitude of them. In countries with lower GDP per 

capita, Skidmore and Toya (2002) observed that there are more deaths than in 

countries with higher GDP per capita. Indirect damages, on the other hand, are 

related to economic activity, i.e. the production of goods and services (Cavallo and 
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Noy, 2010), as well as the economic behavior of households, i.e. precautionary 

savings, insurance, better protection against future events, the consolidation of 

buildings or migration. Moreover, natural disaster is an example of the negative 

supply shock which may reduce production, the volume of export and at the end of 

the day can lead to a slowdown of an economy. Furthermore, because of the 

dissemination of urbanization, the fact that more and more people occupy disaster 

prone areas with increased catastrophic risk, losses associated with the occurrence 

of natural disasters are getting bigger and more serious. Tsunami on the east coast of 

Japan in March 2011, when the nuclear reactor was destroyed, endangering not only 

the residents of this region, shows the scale of risk and damage associated with the 

occurrence of a natural disaster. It should also be noted that, during the period of 

intense globalization, when trade between countries is more intense and significant, 

the effects of natural disaster may not only be felt in the country where the disaster 

took place, but also in the country’s trading partner, where the demand for the 

imported goods can be affected in terms of the cessation or reduction of production 

in the exporting country. It can therefore be said that, natural disasters do not only 

affect the economy of the part of the country which is destroyed, but also, it affects 

the economies of other countries. 
The research which examines the immediate impact of natural disasters on GDP 

was conducted by Albala-Bertrand (1993) , who considers the macroeconomic effect 
of disasters in the years 1960 to 1970 for 26 countries using statistical analysis 
"before - after". The author demonstrates the positive impact of natural disasters on 
GDP level. However it is questioned by Skidmore and Toya (2002), who pay 
attention to the procedure of the computation of national income - what is destroyed 
is not usually included in the GDP, while the reconstruction efforts and 
modernization contribute to the growth of this indicator. 

With respect to the long – term macroeconomic impact of natural disasters, 
Skidmore and Toya (2002) show a positive correlation between economic growth 
and the occurrence of natural disasters. The authors justify this by increasing the 
accumulation of human capital due to the risks and potential decrease in the expected 
return on physical capital in comparison to the human in the situation of catastrophic 
risk. In addition, losses in physical capital are often significantly higher than in 
human capital. Thus, new investment in human capital result in an increase in 
productivity (measured by TFP index). Examples of other study which considers 
long – term impact is the article of Noy (2009) . The most important conclusion is 
that natural disasters have a statistically significant positive impact on economic 
growth and is greater in developing countries than in developed ones. 

In addition Skidmore and Toya (2002) noted that the higher the level of 
education, more developed financial system and more open the economy, to some 
extent reduces the felt impact of the natural disaster. Moreover, Noy (2009) 
concludes that the number of deaths due to disaster is negatively correlated with the 
ability to read and write, and the openness of the economy to international trade. 
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More detailed analysis is conducted by Loayza et al. (2012) .As the authors point 
out in their study, there is no reason to assume that natural disasters equally affect 
agriculture, industry or services. In addition, droughts, storms and earthquakes cause 
losses in various sectors of the economy. Drought, for example, may largely 
contribute to the losses in the agricultural sector, while earthquakes cause damage to 
the infrastructure, industry, through the destruction of companies, factories, roads, 
bridges. Study performed by the authors, shows the dependence of the effects of 
natural disasters in terms of economic growth, both on the type and strength of 
natural disasters and on the economic development of a country. In developing 
countries, earthquakes can cause higher growth in the industrial sector. The study 
was conducted for two groups of countries in the period 1961-2005. The first group 
consists of 94 countries, while the second takes into account only the developing 
countries in the number of 68. The authors applied generalize method of moments 
(GMM) for the five-year average values of the particular variables. The results of 
the estimated models show that the greater number of the coefficients next to the 
variables describing the occurrence of natural disasters is statistically significant for 
developing countries. This is particularly visible in the industrial sector, in which 
there can be observed the interdependence between the types of natural disasters and 
growth in this sector in all estimated equations. As the authors point out, the 
economic growth in developing countries is more sensitive to shock, which is the 
occurrence of a natural disaster. 

Another problem of the research undertaken in the literature, is the question of 
the correlation between the inflow of foreign direct investment and the number of 
natural disasters. Escaleras and Register (2011) in their work check this correlation 
using quantitative methods. In the regression equation as the dependent variable the 
authors take investment inflows into the country in a given year. The authors 
consider four models with different independent variables describing the occurrence 
of natural disasters. Those are: the number of natural disasters in the previous year, 
five-, ten- and twenty-five cumulative number of natural disasters in the preceding 
years. The other macroeconomic variables are: GDP per capita (in constant prices of 
2000, USD), GDP growth, net trade in U.S. dollars in 2000, inflation, political 
stability, the rule of law. The most important conclusion of the estimated model is 
the statistical significance of the coefficients next to the number of natural disasters 
in each of the four cases (5% and 1% significance level). In addition, as indicated by 
the sign of coefficients, the correlation of considered variables is negative. However 
the study takes into account both developed and developing countries and it would 
be better to separate these two groups of countries. 

2. Data and methodology 

Research conducted in this article is based on modified regression equation 
proposed by Durlauf, Johnson i Templ (2005), where the authors examined the 
impact of selected macroeconomic indicators on economic growth. In addition to 
base equation, variables describing the occurrence of natural disasters or their 
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consequences are added. Estimated regression proposed in my research (1) is as 
follows: 

 

𝒚𝒊,𝒕 = 𝜷𝟎𝒚𝒊,𝒕−𝟏 + 𝜷𝟏𝑿𝒊,𝒕 + 𝜷𝟐𝑵𝑫𝒊,𝒕 + 𝜼𝒊 + 𝜺𝒊,𝒕                                (1) 

 

where: 𝑦𝑖,𝑡 – dependent variable, 𝑋𝑖,𝑡 – control variables, 𝑁𝐷𝑖,𝑡 – variables describing 

natural disasters, 𝜂𝑖 – unobservable characteristic of country (individual effects), 

𝜀𝑖,𝑡 – error term, 𝛽𝑖 – coefficients. 

 

Since on the right side of equation is included lagged dependent variable, causing 

dynamic panel model, the best way of estimation is using general method of 

moments – GMM. In this particular case Blundell and Bond (1998) method of 

estimation is applied. All variables are calculated as three years average value in 

order to capture, among other things, other, not included in equation factors which 

may affect economic growth. 

 

Table 1. Descriptive statistics 

Source: own elaboration. 

 

As the independent variables describing natural disasters, five different indicators 

Variable 
Group of 

countries 
No of 

observations 
Mean Max  

No of natural 

disasters 

All 867 2.98 32.67 

Developed 238 3.10 32.67 

Developing 629 2.93 30 

No of natural 

disasters / area  

All 867 0.000 0.004 

Developed 238 0.000 0.004 

Developing 629 0.000 0.0002 

Economic losses (ln) All 580 10.98 18.17 

Developed 171 12.40 18.17 

Developing 409 10.39 17.60 

Economic losses  

(% GDP) 

All 768 0.50 40.27 

Developed 225 0.19 5.17 

Developing 543 0.62 40.27 

Economic losses per 

capita (thousand 

USD) 

All 776 0.01 1.86 

Developed 228 0.03 1.86 

Developing 548 0.004 0.21 

No of affected 

(% population)  

All 776 1.60 42.24 

Developed 228 0.36 19.02 

Developing 548 4.16 42.24 
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are take into account (descriptive statistics for three groups of countries are presented 

in Table 1; minimal value is omitted, because for all indicators in equal to zero). 

They can be divided into two groups: describing frequency of natural disasters and 

relative damages caused by them. First group consists of: the number of reported 

natural disasters and such a number in relation to the land area of a country. Second 

includes: economic losses to GDP, economic losses per capita and people affected 

in relation to population.  

Dependent variable in equation (1) is GDP per capita growth at PPP. The control 

variables on the right side of equation are economic indicators selected based on both 

theoretical models of economic growth and empirical research on it. Those are: the 

initial level of GDP per capita, inflation rate, openness, FDI inflow school enrolment 

and government consumption (descriptive statistics presented in Table 2.) 

 

Table 2. Descriptive statistics 

Variable Source 
No of 

obser. 
Mean Min Max  

GDP PPP per capita (USD, ln) PWT* 760 8.35 5.39 10.67 

Growth of GDP PPP per capita (%) PWT 756 4.11 -24.03 31.15 

Inflation rate (100% + inflation, ln) WB** 682 4.73 4.58 8.28 

Openness (EX + IM/GDP, %, ln) WB 758 3.74 -0.11 6.04 

Inflow of FDI (%, ln) WB 557 -0.12 -6.20 3.51 

School enrolment (%, ln) WB 438 3.94 0.99 5.05 

Gov. consumption/GDP(%, ln) WB 724 2.52 1.36 3.62 
*Penn World Table, **World Bank 
Source: own elaboration. 

The size of economic losses, both direct and indirect, the number of people 

affected by natural disasters, depends not only on the type and strength of 

phenomena, but also on the level of country’s development where it took place. In 

conducted research, 51 countries on different development level are taken into 

consideration. The analysis includes those countries, in which within years 1950-

2013 most natural disasters happened. Tables 3 presents the consequences of natural 

disasters in particular groups of countries depending on the level of income per 

capita (based on World Bank). Each group but with low income, consists of the same 

number of countries, i.e. 14. In countries of high, medium high and medium low 

income, similar number of natural disasters was reported: 2,454; 2,401 and 2,590, 

respectively. Significant differences may be noticed with respect to caused damages. 

In first group which consists of developed economies, losses in human capital, i.e. 

the number of people affected as well as people killed, is much lower than in 

remaining groups. Whereas, in this set the number of deaths was no more that 230 

with years, in medium high and medium low income countries, was equal almost 2.8 

million and 2,5 mn people, respectively. Single natural disasters caused on average 

death of 93 people in high income countries, 1,188 in medium high and 938 in 

medium low. When the number of affected people is considered, similar pattern can 
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be observed. In examined developed countries, almost 94 mn people were affected 

in total, with the average value per disaster 38 thousand. In remaining groups of 

developing countries, these numbers was equal about 3.4 bn and 2.5 billion, with the 

average number of people affected in one disaster 1.4 mn and 977 thousands.  
 

Table 3. The effects of natural countries by income level 

 
Developed 

countries 

Developing countries 

Medium high 

income 

Medium low 

income 
Low income 

Number of countries 14 14 14 9 

Number of natural 

disasters 
2,454 2,402 2,590 1,048 

Number of people 

killed 
227,727 2,854,617 2,429,431 1,488,959 

No of people affected 94,035,754 3,390,310,375 2,530,537,545 623,597,219 

Damages (billion USD) 1,557.94 615.32 169.09 36.13 

Average no of people 

killed per 1 disaster 
92.80 1,188.3 938,00 1420,76 

Average no of people 

affected per 1 disaster 
38,319,38 1,411,453.11 977,041,52 595,935,51 

Average economic 

losses per 1 disaster 

(billion USD) 

0.63 

0.55* 
0.26 0.07 0.03 

* without tsunami 11.03.2011. 

Source: own elaboration. 

 
In a case of material losses, the situation is reverse. In the sample of developed 

countries, reported material losses are much higher than in developing. The average 

value of damages caused by single disaster for high income countries was 0.63 

billion USD. If the most sever natural disaster so far is excluded (tsunami in Japan 

on March 11th, 2011 with losses 210 billion USD) this number equals 0.55. In the 

rest of groups average value of material losses amounts to 0.26 in medium high 

income countries, 0.07 in medium low and 0.03 in low. 

Based on above observations, it can be concluded that losses in human capital are 

much higher in developing countries both with medium income and low income. 

Economic damages, on the other side, are higher in developed countries. The reason 

of this, may be the fact that in this group, the resources of physical capital are larger, 

with higher value, infrastructure is better developed and therefore the value of caused 

damages will be higher. Moreover, people living in prone areas are equipped with 

better protected buildings, consolidations, as well as with better functioning warning 

system. This gives the possibility for the faster evacuation of people from the region 

where natural disaster may happen.  

The performed analysis consist of countries from different level of the globe. All 
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of them are located in prone areas to natural disasters and many events were reported 

there. In Table 4. there are presented the consequences of natural disasters by region. 

The highest value of economic losses can be observed in a case of Eastern Asia, 

where also the most people were affected. High value of damages are also in North 

America, however the number of people affected and killed is much lower. In this 

region, only two high developed countries are located, and how it was mentioned 

before, in such economy, the economic losses are much higher and losses in human 

capital lower. The higher number of reported natural disasters took place in Asia – 

4,976 with total damages 1.2 trillion USD. In Asia also, most people were killed due 

to disasters. However it should be pointed out, that in this region are located three 

most populated countries: China, Indie and Indonesia. 
 

Table 4. The effects of natural countries by region 

Region 

No of 

natural 

disasters 

No of 

killed 

(thousand) 

No of 

affected 

(thousand) 

Economic 

losses (billion 

USD) 

Africa 2,349 901.29 470,071.21 27.15 

South America 1,009 185.93 153,699.85 85.49 

North America 955 23.75 28,037.58 770.50 

Central America +Caribbean 1,136 351.15 80,195.71 106.70 

South Asia 1,644 2,679.70 2,621,980.78 130.19 

Southeastern Asia 1,494 408.81 427,208.52 117.23 

Middle and West Asia 457 44.87 32,459.59 43.36 

East Asia 1,381 2,536.39 3,110,111.51 907.58 

Europe 1,572 201.48 42,719.49 363.88 

Oceania 576 11.14 21,248.66 74.98 

Source: own elaboration. 

3. Results 

Table 5 presents the results of estimation for all 51 countries. Because Sargan test 
(not included in this article) shows that it is better to use two step GMM. For each 
indicator describing natural disaster or its consequences, three regression were 
estimated with different set of economic indicators as explanatory variables – in total 
15 equations.  

The coefficients next to the number of reported disasters in all three models, are 
negative and statistically significant, meaning that additional disasters will decrease 
economic growth. However if the consequences of natural disasters are taken into 
account, i.e. economic losses to GDP ratio, economic losses per capita and the 
number of people affected to population, in 7 out of 9 equations coefficients are 
positive and statistically significant at the level of 1% and 5%. It can be interpreted 
as possible positive impact of natural disasters on GDP per capita growth in 
considered countries. 
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Government consumption, openness, inflation rate are significant and the 
direction of relation as expected. In three cases also school enrolment is significant 
and positive while FDI inflow only in one.  

However it should be underlined that examined group of countries is highly 
heterogeneous. It is so, because both developed and developing countries are 
included in it. Moreover, the latter ones constitute the majority of the sample. 
Therefore it may be assumed that in developing countries the effects of natural 
disasters may positively affect the rate of economic growth. Hence in the next stage 
of research, the division for developing and developed countries was made in order 
to be able to conclude more precisely the economic effect of natural disasters. Firstly, 
similar equations were estimated for developed countries (see: Table 6.)  

In this case there was no reason to reject null hypothesis in Sargan test i.e. all 
instruments are valid, therefore only one step GMM was used to estimate 
regressions. The number of observations in this particular sample is equal to 98 or 
103 which stands for about 38% of all observations. 
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Table 5. Estimation results for all countries 

Independent 

variables 

Method used – two step GMM Blundell - Bond, dependent variable: GDP per capita growth 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) 

GDP per capita  

growth (t-1) 

-0,36*** 

(0,03) 

-0,34*** 

(0,03) 

-0,21*** 

(0,02) 

-0,37*** 

(0,03) 

-0,38*** 

(0,04) 

-0,25*** 

(0,03) 

-0,12** 

(0,04) 

-0,15*** 

(0,04) 

-0,05 

(0,02) 

-0,34*** 

(0,04) 

-0,34*** 

(0,04) 

-0,16*** 

(0,04) 

-0,36*** 

(0,03) 

-0,33*** 

(0,03) 

-0,22*** 

(0,03) 

GDP per capita (ln) 
-0,10 

(0,68) 

-0,60 

(0,42) 

1,49*** 

(0,41) 

-0,02 

(0,42) 

0,03 

(0,40) 

1,14*** 

(0,40) 

-2,74** 

(0,98) 

-2,93*** 

(0,79) 

-3,59*** 

(0,36) 

-0,18 

(0,47) 

-0,14 

(0,41) 

0,47*** 

(0,05) 

-0,08 

(0,48) 

-0,65 

(0,42) 

2,06*** 

(0,39) 

ND 
-0,05* 

(0,03) 

-0,09* 

(0,04) 

-0,19*** 

(0,04) 

            

ND/area 
 

 

 

 

 

 

-0,38 

(0,26) 

-0,30* 

(0,17) 

-0,16 

(0,24) 

         

Damages per capita  
 

 

 

 

 

 

 

 

 

 

 

 

0,06 

(0,04) 

0,11*** 

(0,03) 

0,13*** 

(0,02) 

      

Damages/GDP  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

0,52 

(0,22) 

0,56*** 

(0,22) 

0,47*** 

(0,05) 

   

Affected/ population/ 

 

            0,06** 

(0,02) 

0,07*** 

(0,02) 

0,07*** 

(0,02) 

FDI (%, ln) 
0,09 

(0,24) 

0,27 

(0,26) 

 -0,09 

(0,28) 

0,16 

(0,24) 

 0,25 

(0,18) 

0,37** 

(0,17) 

 0,02 

(0,26) 

0,26 

(0,23) 

 0,24 

(0,29) 

0,28 

(0,22) 

 

Government 

consumption  (%, ln) 

-2,83 

(1,80) 

 -2,13 

(1,47) 

-3,91*** 

(0,82) 

-5,16*** 

(1,64) 

-5,63*** 

(1,58) 

-3,84*** 

(1,28) 

-3,87 

(2,77) 

0,22 

(1,87) 

0,35 

(0,81) 

-3,17** 

(1,59) 

-3,22** 

(1,46) 

-4,66*** 

(1,39) 

-2,88** 

(1,18) 

-2,39* 

(1,22) 

-5,24*** 

(1,36) 

School enrolment 

(%, ln) 

-1,45 

(1,22) 

-0,04 

(0,74) 

-0,91 

(0,89) 

-4,54 

(1,01) 

-0,47 

(0,74) 

-0,90 

(0,96) 

2,80*** 

(0,88) 

2,57*** 

(0,88) 

2,42*** 

(1,40) 

-0,30 

(1,04) 

-0,37 

(1,46) 

-0,90* 

(0,49) 

-0,97 

(0,96) 

-0,33 

(0,66) 

-1,53 

(1,14) 

Openness (%, ln) 
1,65** 

(0,67) 

 1,81*** 

(0,56) 

1,84** 

(0,88) 

 2,39*** 

(0,65) 

-1,17 

(0,79) 

 -0,32 

(0,88) 

1,23 

(0,82) 

 1,14*** 

(0,42) 

1,07 

(0,72) 

 1,58* 

(0,89) 

Inflation rate 

(+ 100%, ln) 

-3,07** 

(1,34) 

-2,78*** 

(0,85) 

-4,84*** 

(1,30) 

-3,43*** 

(0,73) 

-3,59*** 

(0,82) 

-3,90*** 

(0,64) 

-3,32*** 

(0,68) 

-2,71*** 

(0,58) 

-3,90*** 

(0,49) 

-2,63** 

(1,60) 

-2,57 

(1,68) 

-5,02*** 

(0,83) 

-3,19*** 

(0,98) 

-2,23 

(1,50) 

-5,18*** 

(0,88) 

Constant  
27,81** 

(10,28) 

29,68*** 

(6,40) 

22,01*** 

(7,82) 

25,09*** 

(7,95) 

34,96*** 

(6,07) 

13,27* 

(7,58) 

43,63*** 

(8,47) 

32,80*** 

(5,74) 

45,74*** 

(4,59) 

23,63** 

(9,67) 

28,16*** 

(9,63) 

25,72*** 

(6,54) 

28,18*** 

(7,85) 

28,88*** 

(8,38) 

24,53*** 

(5,88) 

N 261 261 287 252 252 274 223 223 242 261 261 286 261 261 287 

Wald χ2 1964,6 2587,29 178,01 772,51 681,56 1065,34 904,50 213,37 19907,4 4999,4 4750 793,24 781,67 1685,2 136,92 

Standard errors (), ***,**,* statistical significance 0,01, 0,05 and 0,10 respectively.  

Source: own elaboration. 
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In regression equations none of five variables regarding to natural disasters are 

statistically significant. Therefore is may be concluded that, neither the occurrence 

of natural disasters or damages caused but it, influence the growth rate of GDP per 

capita in developed countries. Such fact confirms that negative shock, like natural 

disaster, may be faster absorbed by this type of economy. 

In the next step, the estimation for developing countries was performed. In this 

case test Sargana in all but three equations suggested to use two step GMM. However 

due to many insignificant macroeconomic variables, for all models such method was 

used. In addition, instead of using school enrolment for the same period, lagged 

indicator was used. There is always question how many lags should be included in 

regression, since education rather would increase production after some period. But 

because of using three years average, one lag should be enough.  

As it may be observed in Table 7. positive correlation with economic growth 

shows: the number of natural disasters on country’s area, economic damages per 

person and the number of affected people to population. All these results indicate 

that in developing countries higher damages, more people affected or more disaster 

per square km, GDP per capita growth would be higher. Such a result may contradict 

intuition, since disaster is rather associated with negative effects. But due to new 

investments, modernization, new technology used, the productivity may increase and 

therefore GDP. Only in one case the coefficient is negative, meaning that each 

additional natural disaster may weaken the growth rate of GDP per capita. But 

because it is present only in one regression, such conclusion are too strong.  

For macroeconomic variables, using two step GMM gave higher number of 

statistically significant parameters (outcome from one step not presented in the 

article). FDI inflow, in majority of cases, is characterized by positive interrelation 

with dependent variables – as expected. The same situation can be observed for the 

level of GDP per capita. The coefficient next to government consumption is negative 

but insignificant in six equations. Inflation rate, also as projected, is negatively 

correlated with economic growth. The coefficient next to openness is negative but it 

may be caused by the fact that these countries import more than export. Parameters 

for lagged variable describing human capital accumulation in five equations are 

positive and statistically significant, while in two negative. 
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Table 6. Estimation results for developed countries 

Independent 

variables 

Method used – one step GMM Blundell - Bond, dependent variable: GDP per capita growth – developing countries 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) 

GDP per capita  

growth (t-1) 

0,04 

(0,08) 

0,04 

(0,08) 

0,05 

(0,08) 

0,04 

(0,08) 

0,04 

(0,08) 

0,05 

(0,08) 

0,03 

(0,08) 

0,02 

(0,08) 

0,04 

(0,08) 

0,03 

(0,08) 

0,03 

(0,08) 

0,04 

(0,08) 

0,05 

(0,08) 

0,05 

(0,08) 

0,05 

(0,08)  

GDP per capita (ln) 
-2,66** 

(1,13) 

-2,64*** 

(1,05) 

-2,12 

(1,55) 

-2,87** 

(1,21) 

-2,83** 

(0,18) 

-2,10 

(1,53) 

-2,64** 

(1,07) 

-2,59** 

(1,03) 

-2,26 

(1,52) 

-2,68** 

(1,08) 

-2,64** 

(1,03) 

-2,25 

(1,52) 

-2,40** 

(1,09) 

-2,43** 

(1,04) 

-2,10 

(1,53) 

ND 
0,02 

(0,11) 

0,02 

(0,10) 

-0,05 

(0,14) 

            

ND/area 
   2012,1 

(3864,7) 

1206,0 

(3034,3) 

-2144,85 

(4361,8) 

         

Damages per capita  
      -1,70 

(1,15) 

-1,67 

(1,13) 

-0,46 

(1,26) 

      

Damages/GDP  
         -0,44 

(0,42) 

-0,43 

(0,42) 

-0,05 

(0,45) 

   

Affected/ 

population/ 

            0,21 

(0,19) 

0,21 

(0,19) 

0,20 

(0,22) 

FDI (%, ln) 
-0,51 

(0,32) 

-0,50** 

(0,18) 

 -0,45 

(0,31) 

-0,52** 

(0,22) 

 -0,60** 

(0,31) 

-0,56*** 

(0,21) 

 -0,56* 

(0,30) 

-0,54** 

(0,21) 

 -0,48 

(0,30) 

-0,50** 

(0,21) 

 

Government 

consumption  (%,ln) 

-4,90** 

(2,30) 

-4,97*** 

(1,85) 

-6,98*** 

(2,63) 

-4,53* 

(2,45) 

-4,29** 

(2,32) 

-7,48*** 

(2,71) 

-4,60** 

(2,32) 

-4,86*** 

(1,79) 

-7,09*** 

(2,61) 

-4,69*** 

(2,32) 

-4,87*** 

(1,79) 

-7,09*** 

(2,60) 

-5,09** 

(2,31) 

-4,97*** 

(1,79) 

-7,21*** 

(2,61) 

School enrolment 

(%, ln) 

-0,10 

(2,85) 

-1,01 

(2,82) 

-4,29 

(3,47) 

0,39 

(3,12) 

-0,60 

(3,02) 

-4,79 

(3,57) 

-0,34 

(2,89) 

0,38 

(2,86) 

-4,15 

(3,50) 

-0,53 

(2,89) 

-0,56 

(2,86) 

-4,27 

(3,50) 

-1,39 

(2,87) 

-1,37 

(2,84) 

-4,65 

(3,48) 

Openness (%, ln) 
0,06 

(0,90) 

 -1,86* 

(0,98) 

-0,43 

(1,23) 

 -1,38 

(1,30) 

0,18 

(0,99) 

 -1,80* 

(0,97) 

0,12 

(0,99) 

 -1,81* 

(0,97) 

-0,08 

(0,98) 

 -1,83* 

(0,97) 

Inflation rate 

(+ 100%, ln) 

-14,41*** 

(3,70) 

-14,40*** 

(3,68) 

-14,73*** 

(4,14) 

-14,19*** 

(3,77) 

-14,31*** 

(3,70) 

-14,83*** 

(4,10) 

-14,38*** 

(3,71) 

-14,35*** 

(3,69) 

-14,81*** 

(4,12) 

-14,35*** 

(3,72) 

-14,33*** 

(3,69) 

-14,83*** 

(4,12) 

-14,50*** 

(3,72) 

-14,51*** 

(3,68) 

-14,85*** 

(4,12) 

Constant  
114,42*** 

(24,92) 

115,17*** 

(23,93) 

139,88*** 

(27,19) 

114,05*** 

(24,93) 

112,88*** 

(24,36) 

141,89*** 

(26,63) 

110,39*** 

(24,85) 

111,46*** 

(23,99) 

140,79*** 

(26,88) 

111,95*** 

(24,83) 

112,68*** 

(23,97) 

141,38*** 

(26,83) 

115,62*** 

(24,69) 

115,17*** 

(23,86) 

142,01*** 

(26,81) 

N 98 98 103 98 98 103 98 98 103 98 98 103 98 98 103 

Wald χ2 58,81 59,63 56,22 57,71 59,20 57,19 60,63 61,34 56,38 59,46 60,24 56,35 59,53 60,56 57,08 

Standard errors (), ***,**,* statistical significance 0,01, 0,05 and 0,10 respectively.  

Source: own elaboration. 
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Table 7. Estimation result for developing countries 

Independent 

variables 

Method used – two  step GMM Blundell - Bond, dependent variable: GDP per capita growth – developing countries 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) 

GDP per capita  

growth (t-1) 

-0,44*** 

(0,06)    

-0,37*** 

(0,04)    

-0,39*** 

(0,07)    

-0,41*** 

(0,04)    

-0,36*** 

(0,05)    

-0,46*** 

(0,06)    

-0,26*** 

(0,07)    

-0,31*** 

(0,07)    

-0,26*** 

(0,08)    

-0,32*** 

(0,10)    

-0,32*** 

(0,10)    

-0,42*** 

(0,05)  

-0,42*** 

(0,04)  

-0,37*** 

(0,05)    

-0,42*** 

(0,07)  

GDP per capita 

(ln) 

2,34*** 

(0,63) 

1,73*** 

(0,61) 

2,61*** 

(0,76) 

2,85** 

 (1,19) 

5,01*** 

 (1,25) 

7,07*** 

(1,21) 

2,14*  

(1,26) 

0,26 

1,26 

4,06*** 

(1,54) 

2,53** 

(1,15) 

0,72  

(0,84) 

3,10** 

(0,72) 

0,99 

(0,66) 

1,49** 

(0,56) 

3,12*** 

(0,75) 

ND 
0,09 

(0,10) 

0,09 

(0,10) 

-0,21* 

(0,12) 

            

ND/area 
   162034** 

(45387) 

239678*** 

(47425) 

338023*** 

(40552) 

         

Damages per 

capita  

      191,47*** 

(44,38) 

143,24*** 

(30,38) 

176,37*** 

(24,42) 

      

Damages/GDP  
         -0,15 

(0,90) 

-0,04 

(0,80) 

0,46 

(0,45) 

   

Affected/ 

population/ 

            0,19** 

(0,08) 

0,25*** 

(0,09) 

0,05* 

(0,03) 

FDI (%, ln) 
1,30 

(0,88) 

0,09 

(0,10) 

 1,38*** 

(0,45) 

0,68 

(0,47) 

 0,88* 

(0,53) 

0,22 

(0,51) 

 1,24* 

(0,65) 

0,69* 

(0,42) 

 1,27*** 

(0,41) 

0,95** 

(0,42) 

 

Government 

consumption  

(%,ln) 

-1,52 

(2,31) 

-4,21* 

(2,25) 

-3,71 

(5,01) 

-5,07* 

(2,96) 

-4,75* 

(2,83) 

-7,54** 

(2,97) 

-9,41** 

(3,59) 

-3,13 

(3,14) 

-7,70 

(5,28) 

-3,89* 

(2,18) 

-4,09 

(3,04) 

1,88 

(5,04) 

-7,38 

(4,61) 

-2,62 

(3,41) 

-1,73 

(3,47) 

School enrolment 

(%, ln) 

1,93 

(2,98) 

1,51 

(1,04) 

3,75** 

(1,51) 

0,14 

(1,13) 

-4,45** 

(1,80) 

-3,56** 

(1,68) 

2,94 

(2,31) 

2,81 

(1,86) 

2,21** 

(1,13) 

3,94 

(3,05) 

1,37 

(0,95) 

1,31 

(1,33) 

4,55** 

(1,90) 

1,19 

(1,13) 

2,10*** 

(0,60) 

Openness (%, ln) 
-3,40 

(4,11) 

 -1,56 

(2,27) 

-5,49*** 

(1,59) 

 -4,84** 

(2,32) 

-5,76*** 

(2,22) 

 

 

-4,00** 

(2,04) 

-3,84 

(3,27) 

 -0,07 

(2,03) 

-4,78*** 

(1,72) 

 -1,36 

(1,21) 

Inflation rate 

(+ 100%, ln) 

-1,48** 

(0,60) 

-1,63*** 

(0,46) 

-4,25** 

(1,56) 

-2,90*** 

(1,13) 

0,83 

(1,37) 

0,27 

(1,32) 

-5,34** 

(2,64) 

-0,96 

(1,58) 

-4,30** 

(1,87) 

-2,94* 

(1,77) 

-2,57 

(1,97) 

-1,59 

(2,08) 

-3,37** 

(1,40) 

-1,60 

(1,03) 

-2,26** 

(1,06) 

Constant  
3,60 

(14,19) 

3,34 

(8,37) 

7,01 

(18,15) 

27,82** 

(13,79) 

-13,68 

(10,61) 

-5,88 

(16,50) 

47,56** 

(20,32) 

3,87 

(10,06) 

18,44 

(20,25) 

25,58 

(16,03) 

16,42 

(16,88) 

-20,51 

(23,92) 

33,17 

(20,15) 

2,50 

(15,00) 

-6,65 

(15,21) 

N 160 160 172 160 160 172 160 160 172 160 160 172 160 160 172 

Wald χ2 1500,37 502,35 643,15 1278,97 545,41 470,88 3252,47 9348,86 338,36 733,24 348,82 88,79 762,59 1260,26 686,54 

Standard errors (), ***,**,* statistical significance 0,01, 0,05 and 0,10 respectively.  

Source: own elaboration. 
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4. Conclusion 

Natural disasters despite the fact that they cause deaths, damages, suffering may 

affect positively the economy. However they do so not in all countries. The effect 

depends strongly on the level of development. Whilst in developed countries 

negative shock – like natural disaster is absorbed much faster, in developing it can 

be observed positive effect. Such an outcome maybe is not intuitive but possible. 

Using three years average, estimated regressions show that the coefficients next to 

the number of natural disasters per land area, damages per person as well as the ratio 

of the number of affected people to population are positive and statistically 

significant. Moreover comparing the consequences of natural disasters in developing 

and developed countries, it can be noticed that in the former one losses in terms of 

people affected are killed, while in latter – the value of economic damages. Losses 

also differs between regions. 

Further research conducted takes into account different types of natural disasters 

and sectors of economy in developing countries. Obtained results indicate that for 

particular sector – agriculture, industry and services, different type of natural disaster 

matter. 
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Abstract 

In spite of high poverty rate, Africa has many fast growing economies. The 

continent is becoming a major source of natural resources, especially minerals and 

oil, and trade partner for many advanced and emerging markets. Accordingly, in 

the last few years partners of the continent are expanding. Generally, the existing 

partnerships of Africa are with EU, South America Summit (ASA), China 

(FOCAC), Japan (TICAD), US (AGOA), Arab World, India Turkey and with 

Korea. Turkey as one of emerging markets of the world is now a possible strategic 

partner. Africa-Turkey partnership is one of the latest ones. This study shows that 

the overall trade of Turkey with Africa is sharply increasing since 2007 keeping a 

positive trade balance. Primary commodities are the leading exports of Africa to 

Turkey whereas chemical, chemical-related products and manufactured goods are 

the major exports of Turkey to Africa. Moreover, the Gravity model analysis shows 

that Distance, per capita income and partners’ overall trade are the main factors of 

Turkey’s trade with Africa. Turkey and BRICS have some similarities and 

differences in the factors which affects their trade with Africa. 

 

Keywords: International Trade; Turkey-Africa; BRICS 
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1. Introduction 

Economically and politically the influence of BRIC countries - Brazil, Russia, 

India and China - and recently South Africa, is rapidly increasing. They have been 

engaged in official and non-official development cooperation with many countries 

in the last couple of decades even though their role as development actors has only 

recently been acknowledged. The roles these countries as emerging protagonists in 

international development cooperation are significantly and rapidly changing. Over 

the last decade, BRICS have increased their financial as well as technical 

assistance and established distinct ways and means of economic cooperation, 

especially through South-South Cooperation with Low Income Countries (LIC) in 

which trade, Foreign Direct Investment and development financing are 

significantly increased. Thereby they are challenging traditional western partners 

such as the EU (Morazán et al., 2012).  

 

In addition to growth of their share in world GDP, the BRICS share in world trade 

has also improved significantly over the last two decades, from 3.6% to over 15%. 

The primary contribution to this in terms of value has come from China, whose 

share has increased from less than 2% to over 9%. Similarly, FDI inflows in 

BRICS countries have increased at a compound annual growth rate (CAGR) of 

nearly 11% over a ten-year period, from nearly $81 billion in 2000 to over $221 

billion in 2010 while FDI inflows in some industrially advanced countries show a 

declining trend. BRICS economies are not only major destinations for FDI, but are 

also playing an increasingly important role in meeting global demands for capital. 

FDI outflows from the BRICS countries have increased at a CAGR of over 35% in 

the last decade (Singh and Dube, 2014). 

 

On the other hand, though China become a giant economy, Turkey and some 

emerging economies have been in attention of many academics. China became a 

giant economy in the Asian continent and Turkey has the highest growth rate in the 

Eurasia. There are claims that Turkey, Mexico, Argentina and some others are not 

economically far from BRICS except China. Thus Turkey may become member of 

this group soon (Demir, 2013). Based on United Nations Conference on Trade and 

Development (UNCTAD) statistics, Turkey's FDI outflow, for example, increased 

from in US$497 million in 2001 to US$2.5 billion in 2011. In 2012, Ireland and 

Turkey performed better than other countries in Europe, with a much smaller 

decline in FDI. Thus, Turkey increased its market share in Europe to 3.42%, and 

entered the top 10 countries for project numbers (Financial Times, 2013). 

 

If we see the Africa - BRICS relations as part of their international influence, 

BRICS countries are becoming significant investors in Africa, including in 

manufacturing and services.  Although Africa accounts for only 4% of BRICS’ 
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FDI outflows, BRICS countries have joined the ranks of top investing countries in 

Africa; in 2010, the share of BRICS in FDI inward stock to Africa reached 14% 

and their share in inflows reached 25%. Similarly, their share in Africa’s total 

value of Greenfield projects rose from 19% in 2003 to almost one quarter in 2012 

(UNCTAD, 2013). In case of Turkey, after the AK Party’s accession to power in 

2002, the most important opening has been the relations developed with Africa and 

Asia. They are considered as possible and strategic partners than distant and 

trouble collaborates. Although Turkey, due to historical attachment, has relatively 

important relations with Northern Africa, the attention to Sub-Saharan Africa was 

very low (Gorgulu, 2010). The unfavorable image regarding Sub-Saharan Africa 

has started to change recently. The year 2005 was declared as “the Year of Africa” 

in Turkey and diplomatic, political and economic preparations were made 

accordingly (Ozkan, 2011).Later, the first Summit establishing the Africa-Turkey 

Partnership was held in Istanbul, Turkey, in April 2008 with an objective of 

consolidating and develop areas of cooperation at all levels and in all areas 

(African Union). 

 

According to the African Union, in the last decade, Africa developed a number of 

essential partnerships with the rest of the world heading for ornamental cooperation 

and consolidating growth of the continent. Some existing partnerships were also 

redefined. Generally, the existing partnerships include Africa-European Union 

(EU) Partnership, the Africa-South America Summit (ASA), China-Africa 

Cooperation Forum (FOCAC), Africa-Japan (TICAD) Process, Africa-US 

(AGOA), Partnership between Africa and the Arab World, Africa-India Partnership 

Forum, Africa-Turkey Partnership, and Africa-Korea Partnership.  

 

In this paper, the overall trade of Africa with Turkey is described and an 

augmented gravity model is used it estimate the determinants of Turkey and 

BRICS countries bilateral trade with African nations. In addition to the common 

Gravity Model variables, GDP and Distance, Per capita income, their overall trade 

with the world and Economic Freedom Index are included in the model to show the 

major factors of bilateral trade in the last decade. Although some studies are 

conducted about BRICS, especially China, in various circumstances, this paper 

aims to assess the overall trade of Africa with Turkey and to compare and contrast 

the determinants of Turkey-Africa bilateral trade with BRICS countries'.  

 

Citations in the text should not be identified by footnotes. Tables and figures 

should be placed in the body of the article near to their citation. Number figures 

consecutively. Type captions with an initial capital only. 
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2. Methodology   

2.1. Gravity Equation and Econometric Model  

The gravity model has a long history in showing relationship between different 

locations and the “weight” of these locations and the inverse of distance (Bergeijk 

and Brakman, 2010). It has also long been one of the most successful empirical 

models in economics, ordering remarkably well the enormous observed variation in 

economic interactions across space mainly in international and regional trade and 

factor movements (Anderson, 2011 and Shepherd, 2012).   

 

Just as the gravitational attraction between any two objects is proportional to the 

product of their masses and diminishes with distance, the trade between any two 

countries is, other things equal, proportional to the product of their GDPs and 

diminishes with distance. Broadly speaking, large economies tend to spend large 

amounts on imports because they have large incomes. They also tend to attract 

large shares of other countries ' spending because they produce a wide range of 

products. So the trade between any two economies is larger, the larger is either 

economy (Krugman and Obstfeld, 2009).  

 

The basic form of the gravity equation is as follows:  

  

A B
AB

AB

GDP GDP
T

D

 


  

 

where: TAB indicates bilateral trade between country A, and B; GDPA and GDPB 

indicate the economic size of country A and B, and DAB indicates the bilateral 

distance between the two countries. The parameters α, β and θ are often estimated 

in a log-linear reformulation of the model (Bergeijk and Brakman, 2010).This 

equation is usually used for bilateral trade using only economic size and distance. It 

indicates the larger the economy of the two trading partners, the larger the trade 

flows; the larger the distance between the two countries, the smaller bilateral trade. 

However, recently the gravity model is being used for other purposes including in 

Foreign Direct Investment (Fung and Garcia-Herrero, 2012). 

 

In this paper, an improved gravity model is used. Random Effects regressions of a 

panel data are run according to the econometric model stated below:  

 

 ln 𝑇𝑅𝐷𝐴𝐵𝑡 =  𝛽0 + β1ln 𝐺𝐷𝑃𝐴𝑡 + 𝛽2 ln 𝐷𝑖𝑠𝑡𝐴𝐵 +  𝛽3 ln 𝑃𝐼𝐵𝑡 + 𝛽4 ln 𝑂𝑇𝑊𝐴𝑡 +

𝛽5 ln 𝑂𝑇𝑊𝐵𝑡 + 𝛽6 ln 𝐸𝐹𝐼𝐴𝑡 +  𝛽7 ln 𝐸𝐹𝐼𝐵𝑡 
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Where:  

TRDABt: Trade inflow and outflow from economy A (Turkey and 

BRICS) to economy B (the African Partners) in year t 

GDPAt: Gross Domestic Product of economy A in year t 

Dist AB: Dist in kilometers between capital city of economy A and 

economy B 

PIBt:  Per capita income of economy B in year t 

OTWAt:  Economy A's overall trade with the world in year t 

OTWBt:  Economy B's overall trade with the world in year t 

EFIAt:  Economic Freedom Index of economy A in year t 

EFIAt:  Economic Freedom Index of economy B in year t 

2.2. Statistical Data and Sources  

Data is collected from well known databases and sources such as the World Bank 

database, Uncomtrade and Unctadstat. Gross Domestic Product (GDP) of Turkey 

and BRICS as well as Per Capita Income of African Partners is taken from World 

Bank database. While overall trade value of Turkey and BRICS is extracted from 

UNcomtrade database, the African nations' overall trade amount is taken from 

unctadstat and UNcomtrade. Distances between capital cities are calculated using 

online calculator [http://www.distancefromto.net]. All statistical data sources are 

presented in Table 1.  

 
Table 1: Variables and Statistical Data Sources 

 Variables Sources 

 Bilateral Trade (inflow and outflows) UNcomtrade 

 Own GDP World Bank database  

1.  Distance  http://www.distancefromto.net 

2.  Per Capita Income  World Bank database  

3.  Own Overall Trade with the World UNcomtrade and unctadstat 

4.  Partners' Overall Trade with the World  UNcomtrade and unctadstat 

5.  Own Economic Freedom Index (Terry, Kim, & Holmes, 2014) 

6.  Partners' Economic Freedom Index (Terry, Kim, & Holmes, 2014) 

 
For the econometric model, the study used data for the ten years from 2003 to 

2012. This is a decade in which Turkey scored remarkable economic growth. 

Similarly, BRIC countries continued their economic growth and influence and then 

included South Africa; BRIC changed into BRICS. For the econometric model, out 

of the total 54 African countries, only 10 are included in this study. Two countries 

from each region of Africa - Northern Africa, Eastern Africa, Western Africa, 

Middle/Central Africa and Southern Africa - are taken as a sample based on their 
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economic size (GDP) in 2012. The sum of their population size is about half a 

billion and sum of their GDP is 1,021 billion USD (2012). 

 

Table 2: Regional Distribution, Population Size and GDP of African Countries 

Studied under the Gravity Model 

 Sample 

Countries  

Population Size 

(In millions, 

2012) 

GDP in Billions 

(Current USD, 

2012) 

African Rank 

in GDP 

(2012)  

Northern Africa 
Egypt 80.7 262.8 2 

Algeria 38.5 205.7 4 

Eastern Africa 
Ethiopia 91.7 41.6 9 

Kenya 43.1 40.7 11 

Middle/Central 

Africa 

Angola  20.8 114.2 5 

Cameroon  21.7 25.3 13 

Western Africa 
Nigeria  16.9 262.6 3 

Ghana  25.4 40.7 10 

Southern Africa 
Botswana  20.0 14.5 20 

Namibia  22.6 13.1 24 

 Total 495.1 1,021.28  

 

3. Results 

3.1. The General Trend of Turkey – Africa Trade 

In the last decade, the flow of trade between Africa and Turkey got a new pace. It 

is significantly increasing with a changing temperament. In 1995, Turkey imported 

goods which exceeds its exports to the African continent. Such trend continued 

until 2007 even though the overall trade between the two sides was incessantly 

increasing. Since 2007, Turkey has a positive balance of trade and it seems that 

Turkey is dominating while the export volume of Africa to Turkey is not 

improving since 2010. The reason for the declining trend of Africa’s export in the 

last few years is mainly the declining export from Western African states while the 

trade with the politically unstable Northern African states is still increasing. This is 

depicted in the charts below.  
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Figure 1: Turkey - Africa Trade Volume, 1995-2013 
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   Source: Extracted from UNcomtrade database 

 

African states mainly export primary commodities which include fuels and others 

(Food and live animals, beverages and tobacco, inedible crude materials, mineral 

fuels, lubricants and related materials, animal and vegetable oils, fats and waxes 

and non-ferrous metals) to Turkey. Moreover, from high-skill and technology 

intensive products, Africa also exports natural and manufactured gas, and 

chemicals and related products.  

 

On the other hand, Turkey’s export to Africa is dominated by chemicals and related 

products, manufactured goods, pearls, precious and semi-precious stones, non-

ferrous metals, machinery and transport equipment and miscellaneous 

manufactured articles. Secondly, Turkey exports primary commodities followed by 

medium-skill and technology-intensive manufactures, labour-intensive and 

resource-intensive manufactures and then Low-skill and technology-intensive 

manufactures 

 

However, the trade of Turkey with Africa is not balanced; imports from and 

exports to Northern African states are very high. The reasons may be those 

indicated under the Gravity Model.  Even though there were ups and downs in the 

last few years, Northern African States (Egypt, Algeria, Tunisia, Sudan, Morocco, 

Libya, and Western Sahara) have high trade volume than the other states. 

Moreover, the trend of trade with these states is increasing while the trend for the 

other parts of Africa is declining or near to constant in the recent years. But 

Turkey’s export to Africa is constantly increasing except in the post crisis years. 
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Figure 2: Regional Share of Africa's Export to Turkey 

0

1000

2000

3000

4000

5000

6000

1995 2000 2005 2010 2013

Ex
po

rt
 in

 M
ill

io
ns

 (
U

SD
)

Northern Africa

Southern Africa

Western Africa

Eastern Africa

Middle Africa

 
      Source: Extracted from UNcomtrade database 

 

Figure 3: Regional Distribution of Turkey's Export to Africa 
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      Source: Extracted from UNcomtrade database 

 

3.2. BRICS, Turkey and Africa 

BRICS have become increasingly important trade partners. Bilateral trade between 

Low Income Countries (LICs) and BRICS has increased dramatically in recent 

years. Between 2000 and 2009, total LIC exports to BRICS grew at an annual rate 

of almost 25 percent rising from US$15 billion to US$61 billion, with total trade 

reaching close to US$170 billion. LICs’ traditional trading partners, particularly the 

EU and the United States, remain important, but their share in total LIC exports fell 

from 60 percent in 1980 to less than 45 percent in 2009. The importance of BRICs 

as a source of LIC imports has increased with China's leadership by far. It alone 

accounting for 15 percent of LICs’ total imports in 2009 (IMF, 2011). 
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Cooperation between Africa and the BRICS has gained new momentum and 

generated much interest in recent years. Although the EU remained Africa’s largest 

trading partner with 34 per cent, US 17 per cent and BRICS countries combined 24 

per cent of total exports in 2011. They surpassed the US as Africa’s second biggest 

trading partner. Africa’s merchandise exports to the world in 2011 were around 

$488.9 billion (up from $116.7 billion in 2000) and to BRICS countries about 

$117.6 billion (from $11.4 billion in 2000). On the other hand, the BRICS exported 

commodities worth around $111 billion to Africa in 2011 (UNECA, 2013) 

 

The share of Africa's bilateral trade, considering 54 African nations, with BRICS as 

a group is still not big. Even though the overall bilateral trade of BRICS countries 

with Africa is dramatically increasing as stated above, the export of these countries 

to Africa in 2012 was only around 3.2% of the total. The import from African 

countries is also around 3.6%. Based on the 2012 figures, Turkey's export to Africa 

is higher than Russia and Brazil's and its import is higher than Brazil's. 

 
Table 3: Turkey and BRICS's Trade with Africa (2012) 

Emerging 

Economies 

Total Value of Trade 

in Billions of USD 

Amount of Trade with Africa in 

Billions of USD 

Number of 

African 

Countries 

Reported 
Import Export Import % Export % 

Turkey 236.50 152.50 3.07 1.30 8.64 5.67 43(44) 

Brazil 223.00 242.60 12. 96 5.81 7.31 3.01 41(43) 

Russia  316.00 524.80 1.23 0.39 5.85 1.11 41(42) 

India 489.00 289.60 31.27 6.39 17.20 5.94 43(43) 

China  1,818.00 2,048.80 62.86 3.46 54.73 2.67 46(46) 

South Africa  101.60 86. 70 9.54 9.39 14.00 16.15 44(43) 

BRICS Total 2947.6 3105.8 104.9 3.6 99.09 3.2  

Note: Numbers of countries in brackets is those reported for export 

Source: Extracted from UNcomtrade database 

3.3. Gravity Model Results  

Using 10 years panel data where Partner (African Countries) represent the entities 

or panels and Year represents the time, step wise test was done to decide on the 

type of regression. Hausman test was employed. The Hausman test where the null 

hypothesis is that the preferred model is random effects vs. the alternative 

hypothesis is the preferred model is fixed effects (Greene, 2008). The result shows 

that Fixed Effects is appropriate. However, it omits distance since it is time 

invariant variable. Therefore, Random Effects was preferred considering the 

importance of Distance in Gravity Model. Similarly, Breusch-Pagan Lagrange 
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Multiplier (LM) was used to decide between a random effects regression and a 

simple OLS regression. Accordingly, Random Effects was the right regression.  

 

Accordingly, Distance, Partners Per Capita Income and Partners' Overall Trade 

with the World are statistically significant for Turkey. For Brazil, its own GDP, 

Partners Per Capita Income and Partners' Overall Trade are statistically significant 

whereas for Russia, Distance, Partners Per Capita Income and Partners' Overall 

Trade with the World are significant. Similarly, India's trade is determined by 

Distance, Own GDP, Partners Per Capita Income and Partners' Overall Trade with 

the World. China's bilateral trade, on the other hand, is determined by its own 

GDP, its own and partner's overall trade with the world and partners' Economic 

Freedom Index. Moreover, South Africa's trade with other African nation is 

determined only by its own GDP and partners' overall trade. The regression results 

are presented in Table 4.  
 

Table 4: Summarized Regression Results of the Gravity Model 

 Turkey Brazil Russia India China 
South 

Africa 

Log of Own 

GDP 

 

1.867  

(4.848) 

-3.224    

(.965)*** 

-2.713    

(8.439) 

2.353 

(1.429)* 

1.372         

(.214)*** 

2.808    

(1.656)* 

Log of 

Distance  

-2.043     

(.542)*** 

-1.862   

(1.108) 

-4.227    

(.449) *** 

-.692 

(.402)* 

-.0768    

(.868) 

-.671    

(.466) 

Log of 

Partners' Per 

Capita 

Income  

-.8588    

(.3519)** 

-.968     

(.241) *** 

-1.203       

(.199) *** 

-.986 

(.137)*** 

-.272      

(.171) 

-.663    

(.443) 

Log of Own 

Overall 

Trade  

-.615    

(1.686) 

-.051    

(.2504) 

1.325         

(2.179) 

.0196 

(.599) 

.1882          

(.083)** 

-.309    

(.493) 

Log of 

Partners' 

Overall 

Trade  

1.040     

(.309)*** 

1.964    

(.175) *** 

.983         

(.182) *** 

1.475 

(.103)*** 

.829    

(.115)*** 

.971         

(.306)** 

Log of Own 

EFI 

3.194    

(2.867) 

-2.127    

(2.902) 

-6.407511         

(7.91646) 

-4.648 

(4.328) 

-.024   

(1.788) 

5.488        

(3.588) 

Log of 

Partners' EFI 

-1.218    

(2.467) 

-1.365    

(1.230) 

1.474         

(1.674) 

.764 

(.977) 

-2.264   

(.690)*** 

-.880   

 (1.133) 

Observations 96 91 92 96 96 79 

R2(overall)   0.7403 0.9065 0.8004 0.9053 0.9170 0.6887 

Note: ***, ** and * denotes significance level at 1%, 5% and 10% respectively  

Figures in brackets show Std. Err.  
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GDP of the emerging economies is the first variable to discuss. Brazil, China, India 

and South Africa have statistically significant relations of their bilateral trade and 

GDP with 10% significance level for the last two economies. However, the case of 

Brazil is different. Its GDP is negatively related with the amount of bilateral trade 

at 1% significance level. China has the lowest positive rate of GDP impact on its 

bilateral trade. There is no evidence if Turkey's GDP has direct effect on its trade 

with African nations or not.  However, it is positively related. 

  

Distance is the other important variable in the gravity model.  As proved by many 

studies, distance is a common factor in this model. Even though all countries have 

negatively related regression results, Turkey, Russia and India's bilateral trade with 

African nations is influenced by their distance; at 10% significance level for India 

and 1% for the others. Turkey's 1% change in its distance from a nation reduces its 

bilateral trade by around 2%. This means a one per cent far nations from the 

country interact 2 per cent less than the others. Similarly, 1 per cent distant 

countries from Brazil and India, export and import less amount of products by 

around 4% and 0.7% respectively. This may be one reason why Turkey has more 

trade with Northern African nations than the others.  

 
The other variable is Per Capita Income African nations. Statistically all countries, 

Turkey and BRICS, have negatively related bilateral trade and per capita income. 

Turkey, Brazil, India and Russia's regression result shows that they have 

statistically significant trend of bilateral trade and per capita income. As per capita 

income increases in their African partners, their bilateral trade declines. But there is 

no evidence for China and South Africa's trade. In the case of China, it has the 

lowest rate of decline in trade because of increment in per capita income. This may 

be because of massive and better performance of the country to penetrate all 

markets by competing with the traditional partners of the continent.  

 

Overall Trade of BRICS and Turkey as a factor of partnership is the next variable. 

In this regard, only China has statistically significant evidence. For the others 

including Turkey, we do not have evidence. At 5% confidence interval, a 1% 

change in China's overall trade created additional 0.188% bilateral trade with 

African nations. In other words, out of 1% additional trade of China and the World, 

0.188% came from China-Africa trading. This shows the reason why China is the 

leading emerging nation trading with African nations.  

 

On the contrary, change on African Nations' Trade with the world is positively 

related with the bilateral trade of all emerging economies. One per cent change in 

the overall trade of the African countries side, created additional trade of 1.96% 

with Brazil, 1.46% with India, 1.04% with Turkey, 0.98% with Russia, 0.97% with 

South Africa and 0.87% with China in the studied years.   
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Finally, Economic Freedom Index is not statistically significant for all nations 

except China's case in which the African nations' EFI became a determinant factor. 

Countries with less EFI made less trading activities with China. Even though there 

are mixed regression results for the other countries, there is no enough evidence to 

support it.  

 

Generally, when we compare and contrast Turkey and BRICS nations under the 

model, it shares distance as a determinant with Russia and India and partners' per 

capita income with Brazil, Russia and India. The other factors are common for 

Turkey and the others.  

4. Conclusions  

Since the beginning of 2000’s the trade of Turkey and Africa started to increase. 

Turkey’s balance of trade was negative until 2007 even though the trade volume 

increasing. While the export of African states to Turkey is in ups and downs or 

stacking, the export of Turkey to Africa is sharply increasing. The exports of 

Africa to Turkey are mainly primary commodities and fuel but Turkey’s leading 

exports are chemicals, chemical-related products and other manufactured goods. 

However, Turkey has higher trading activities with Northern African countries than 

the others.  

 

Comparing with other emerging economies, Turkey’s trade with Africa is 

determined by distance, per capita income and partners overall trade. Distance is a 

common factor of trade for Russia and India but not for China, Brazil and South 

Africa. Per capita income is also a factor for Brazil, Russia and India whereas 

partners’ overall trade with the world is a common determinant factor for all 

BRICS countries. This means, Turkey’s high trade volume with Northern African 

states may be because of their high per capita income, distance and better economic 

stance in comparison to many African states.  
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Abstract 

This contribute proposes an application of multicriteria analysis in supporting policy decisions. 

ELECTRE TRI method is applied for evaluating an Operational Programme co-financed by EU 

in the structural policy framework 2000-2006. This work has two objectives: i) to ensure that 

the use of multicriteria approach, through the ELECTRE TRI method, could represent a useful 

methodological tool to evaluate, in a systematic way, complex programmes, such as EU 

Structural Funds Program; ii) to demonstrate that the application of this method to a regional 

programme, could help to achieve satisfactory results in terms of improving the decision making 

process. To this end, the analysis will test if and to what extent a classificatory not hierarchical 

multicriteria method, could be useful in supporting policy makers during the implementation of 

EU programme. The contribute synthetically describes the general characteristic of the method 

and then focuses on the criteria utilised to evaluate the programme, within the context of an in 

itinere evaluation. The application of ELECTRE TRI method will allow the evaluator to cluster 

the program’s actions in two scenarios and three different risk level classes in each scenario. 
 

Keywords: Criteria for decision making, Planning policy, Regional policy 

 

JEL-Classification: D78, D81, E61, H53, R58 

1. Introduction 

In general, evaluation aims to achieve an appropriate level of information and knowledge so that 

the policy makers can adopt decisions regarding single projects or families of projects proposed 

in specific programmes (Owen, 1999) in a more appropriate way. The type of information and 

the level of detail vary depending on: i) the type of evaluation (ex-ante, in itinere or ex-post); ii) 

the characteristic of the investments; iii) the number and dimension of the projects included in 

the programmes; iv) the technical structure of the programmes. 

The information, gathered and elaborated by the evaluation process and offered to the 

stakeholders of the programme (or project), highlight what in the programme (or the project) 

works and what does not work as expected (Berk, Rossi, 1999; Chen, 2004; Chen, 2005), in 

terms of programme’s performance but also of priorities achieved (Rossi, Freeman, Lipsey, 

1979). Based on the results, the stakeholders can adopt the appropriate choices for solving 

problems, overcoming bottlenecks and managing a better designed programme (Weiss, 1972; 

Cronbach, 1982). 

Chen in his works proposes a distinction between “change” model and “action” model arguing 

about the theoretical basis of programme evaluation (Chen, 1990). Starting from this theoretical 

framework, in this work we will utilize a specific multicriteria evaluation technique, the 

ELECTRE TRI (Roy, Bouyssou, 1993; Roy, 1996). Our main scope is to demonstrate that this 

                                                 
*Corresponding author: E-mail m.bagarani@unimarconi.it; massimo.bagarani@esaricerche.it, Tel. 

+393204309108. This paper has been realised and financed within the National Research Project (PRIN) “Cost of lack of 

prevention in Italy. A research project aimed at the safe of the population and the proper distribution of public resources”, national 
coordinator prof. Alberto Prestininzi, project unit of University of Molise, Campobasso, local coordinator prof. Claudio Lupi. 
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approach could represent an innovative and effective tool in processing the in itinere evaluation 

of programmes during the implementation phase, through the identification of Measures which 

present several difficulties in their implementation, and it could therefore represent a valuable 

tool for decision support for the stakeholders of the programs. 

In this work, the model TRI was applied to the Regional Operational Program (ROP), operated 

by a southern Italian Region (the test Region) during the period 2000-2006, within the mid-term 

evaluation framework. In the application, we therefore collected all information, results and 

considerations emerged during the evaluation through interviews, meetings, and analyses 

performed by the evaluator in respect of key stakeholders and beneficiaries of the 

implementation. 

The work is structured as follows: the typical structure of a Communitarian operational program 

is described in section 2 and a brief discussion of the role played by this type of intervention in 

the policy choices of the structural development of the EU and the Member States is provided; 

section 3 is devoted to presenting the ELECTRE TRI method adopted for the evaluation of the 

selected program; in section 4 we proceed to the application of the method to the case study 

represented by the operational program of the test Region; in Section 5 some concluding 

remarks are provided about the systematic application of the proposed method. 

2. Structure and logic of the Regional Operational Programs (ROP) 

From a historical point of view, the political approach utilizing ROP started with the first cycle 

of Communitarian planning, in the period 1989-1993, inheriting the experience gained in 

previous years with the Integrated Mediterranean Projects (IMPs). The choice of the former 

European Economic Community (EEC) was twofold: i) to intervene with economic policy 

actions to address the problem of structural differences between areas of the member countries, 

ii) to assure that the Regions, and no more the States, are the centre of the Communitarian 

action in terms of territorial jurisdictions. 

This choice implicitly rejects the neoclassical hypothesis of "natural" convergence of the 

economic systems, while assuming that public spending has a decisive role in overcoming the 

structural imbalances. Through the preparation and implementation of structural programs at 

regional level, public spending has the main purpose to achieve the priorities of the 

macroeconomic structural development: the economic and social convergence, and the 

preservation and the improvement of the environment (EEC, 1987; EU, 1992; Monti, 1996; 

European Commission, 2004). In the cohesion policy, Regions have the responsibility to 

implement and govern "from below" a public system structured on several levels of jurisdiction, 

the so-called multi-level governance, (Scharpf, 1994; Marks, Hooge, Blank, 1996; Mayntz, 

1999; Hooge, Marks, 2001; Boccia et al., 2003). In this context, the operational program 

represents the most important planning tool, and it is the actual way to operate with the public 

expenditure in the regional territories. 

Figure 1 shows the general structure of a Communitarian program divided into Axes, Measures 

and individual projects within the Measures. The arrows identify logical causal connections 

among projects, Measures, Axes and Program. In summary, the set of projects within a Measure 

contributes to the achievement of the objectives of the Measure. The realization of a set of 

Measures allows the Program to achieve the priorities at Axis level and eventually the 

realization of the Axes allows the Region to obtain the priorities of the Program. 

Figure 1: scheme of the structure of a Communitarian program 
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Because of the interdependence between each level of the hierarchy, some projects or Measures 

will contribute to meet both the specific objectives of the Measure or the Axis of belonging and 

the objectives of other Measures or Axes (functional relationships represented by the dashed 

lines in Figure 1). 

During the programming period 2000-2006, the Measure represented the "atomistic" unit in the 

"program cycle" (again, within 2014-2020 programming period, the Measure plays the same 

role). This implies that all government actions (monitoring, evaluation and reprogramming) 

were carried out primarily on the basis of the results obtained by the Measures during the 

program execution. Moreover, the definition of Measure provided by the Council Regulation 

1260/99 in article 9 (j) was the means by which a priority is implemented over several years 

which enable operations to be financed. 

In general, the Measure plays a key role in controlling the program’s performance in the 

different evaluation phases, before (ex-ante), on-going (in itinere) or mid-term, and after (ex-

post) its realization. In particular, evaluators have a deep interest in the expected or actually 

achieved results from projects during the ex-ante and ex-post evaluation phases; on the other 

hand, the Measures become more interesting during the in itinere evaluation, precisely because 

they represent the centre of administration and program management. It is always possible to 

realize at least two types of analysis, in an interim evaluation at level of Measure: i) an 

evaluation of the effects generated by the complete realization of one or more Measures 

(Brancati, Rostirolla, 2004); ii) an evaluation of the program implementation under a technical, 

political and administrative point of view. In the first case, the evaluation will produce an 

estimate of the expected effects, both for individual projects, for Measures or for the entire 

Program. In the second case, the analysis is performed on the entire set of Measures, assessing 

their performance, based on physical, financial, economic, and procedural indicators. 

In the latter case is therefore possible to verify the applicability of a methodological approach 

that, starting from an accurate assessment of the critical issues related to the progress of the 

Measures, allows the management bodies of the program to improve their decisions. 

3. The ELECTRE TRI method 

ELECTRE is a multi-criteria method based on outranking relations used to select, sort, or 

classify a set of alternatives with respect to multiple criteria. In particular, the version of 

ELECTRE TRI allows a classification of alternatives with respect to some equivalence classes 

predefined by the user. 

From a formal point of view, in the multi-criteria methods, a set of alternatives, or shares, A of 

variable size (coinciding with the number of Measures of a Regional Operational Programme, in 

the present case), can be analysed using a multi-criteria decision aid tool. With reference to the 

literature (Roy, Bouyssou, 1993, Roy, 1996; Mousseau, Slowinski, 1998; Lourenço, Costa, 
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2004), we have three different ways to analyse the actions (in this case Measures): selection, 

classification and sorting. 

In the case of selection, a sub-set AA 1
 of accepted actions and a sub-set A-A1 of rejected 

actions are defined, minimizing the number of elements contained in A1. 

In the case of classification, the elements of A are assigned to a predefined set of categories 

based on the value of each alternative a, without any pairwise comparison with other 

alternatives contained in set A. 

Finally, in the case of sorting, a system of preferences on the set of alternatives that belong to A 

is defined. 

Given the political and economic characteristics of the elements analysed in this paper (the 

Measures of a ROP), it appeared advisable to choose the method of classification, excluding 

both the hypothesis of rejection, hardly acceptable in the context of the program 

implementation, and the hypothesis of sorting, which would limit too much the choices of the 

policymakers. 

ELECTRE TRI is a well-established method of classification characterized by allocation of 

alternatives to predefined categories1. The assignment to a given category occurs through the 

identification of a number m of non-default criteria gj, with Fj   being  mF ,,2,1   the 

set of indices g, and the comparison with a number p of profiles bh, with Bh  being 

 pB ,,2,1   the set of indices of b. The definition of the p profiles generates a set of p +1 

categories such that bh constitutes the upper limit of category Ch and simultaneously the lower 

limit of category Ch+1. Schematically, this approach is represented in Figure 2. 

 
Figure 2: Representation of the distribution of criteria, profiles and categorization in the case 

dell'ELECTRE TRI 

Source: representation derived from Mousseau, Slowinski, 1998 

 
If we indicate with gj(a) the value assumed by the actions in the j-th criterion and with gj(bh) the 

corresponding value assumed by the h-th profile, then the relationship of preferences O 

(outranking) will be such that aObh when the assertion that "a is at least as preferable as bh" or, 

in other words, that gj(a) ≥ gj(bh), is verified2 

The classification method also considers the introduction of inter-criteria parameters consisting 

in: indifference thresholds qj, preference thresholds pj, veto threshold vj, and the weights wj. 

                                                 
1 In this work the method has been entirely reconstructed within an Excel spreadsheet and subsequently applied to the Measures of 

the Operational Programme of the test Region. 
2 Without any loss of generality, we can assume to be in the presence of increasing preferences with increasing values of the criteria. 
Hypotheses of decreasing preferences with increasing values of the criterion will also be used in the subsequent analyses. 
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Therefore, this leads to construct a relation O of preferences articulated in at least three 

preferential orders: indifference (I), weak preference (Q), strong preference (P), in general 

assuming that PQI  . In the present case: 

if aIbh then gj(bh) - qj(bh) < gj(a) ≤ gj(bh) + qj(bh) 

if aQbh then gj(bh) - pj(bh) < gj(a) ≤ gj(bh) - qj(bh) 

if aPbh then gj(bh) + pj(bh) ≤ gj(a) 

A residual fourth category (R) "corresponds to the absence of clear and positive reasons that 

may justify any of the three previous reports" (Roy, 1996, p. 87) and, consequently, represents a 

condition of lack of comparability. 

Based on these four preferential relations, the following sets of variables, of indices and of 

procedures were built: 

i) partial indices of concordance cj(a,bh) and cj(bh,a); 

ii) partial indices of discordance dj(a,bh) and dj(bh,a); 

iii) general index of concordance c(a,bh) and c(bh,a); 

iv) fuzzy variable on the degree of credibility of the preference relation a,bh; 
v) derived variable of binary relations of preference (crisp relation or "outranking" 

relationship); 

vi) procedures for allocation in pessimistic and optimistic hypothesis. 

The application of the method requires particular attention, especially for what concerns the 

development of the phases relating to: 

- definition of the criteria gj; 

- definition of the profiles bh; 

- definition of the values assigned to the weights wj. 

The definition of the criteria should comply with the principles underlying the valuation 

processes as well as briefly described in the introduction. In particular, in this case, the choice 

should be made in consultation with stakeholders, based on the proposal put forward by the 

evaluator, taking into account the characteristics of the implementation process and the findings 

of several investigations to officials responsible for the implementation of the Measures. 

Likewise, the definition of the profiles should also take into account the priorities of the 

decision maker (DM) when assigning values to the criteria gj for each profile. In this regard, the 

assessment involves the use of optimization techniques that, starting from what is expressed by 

the DM, define the optimal values of gj(bh) and the thresholds of indifference and preference, in 

order to minimize the differences between the values assigned by the ELECTRE and the 

assignment made by the DM (Mousseau, Slowinski, 1998, but also Rogers, Bruen, 1998a; Dias, 

Climaco, 2000). In this work, the assignment was made by the evaluator, which assumed the 

role of DM, in the light of the available information. Although the optimization method has not 

been applied, the differential variables (slack variables) of Mousseau and Slowinski, however, 

have been calculated. 

Finally, this paper adopts the hypothesis of absence of differences in the related importance of 

criteria (the weights), assuming wj = 1 for all criteria (Roy, Mousseau, 1996; Figueira, Roy, 

2002). 

4. Application to a 2000-2006 Regional Operational Program (ROP) 

The 2000-2006 Community Support Framework (CSF) for Italy, following the provisions of the 

Community regulations, in particular the 1260/99, provided for the formulation of ROPs, based 

on the scheme proposed earlier in figure 1 (European Union, 2000; Italian Treasury, 2000; 

Italian Treasury, 1999), by the Objective 1 Regions and by Regions under the transitional 

support. The CSF provided an articulation of programs in six axes: 1. Natural Resources; 2. 
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Cultural resources; 3. Human resources; 4. Local development systems; 5. Cities; 6. Networks 

and nodes. The definition of Measures, actions and projects is Region’s competence. 

The test Region chose to develop its own Program in just five Axes, giving up the Axis City, 

and in 43 Measures. 

During the implementation, the Program has been characterized by an evaluation activity, 

carried out by an independent evaluator, and by technical assistance to support the choices of 

the Managing Authority (MA). 

In the first phase of implementation the attention of these three players, evaluators, technical 

assistance and MA, was mainly directed to identify the existence of any difficulties in 

realization within the 43 Measures, with particular reference to bureaucratic constraints and 

administrative delays, or inefficiencies, due to the complexity of the management of the 

Program. 

This evaluation activity was carried out through a set of actions: 

a) direct inquiries at the offices of the heads of individual Measures; 

b) repeated meetings with the officials in charge of the Measures; 

c) submission of questionnaires to representative subjects of economic and social 

partnership; 

d) submission of questionnaires to the beneficiary of actions envisaged in the 

Program; 

e) systematic verification of the results obtained between the three actors: evaluators, 

technical assistance and MA. 

4.1. The individuation of the criteria gj 

Based on the findings of the above activities, the study focused on four indicators of 

implementation (four criteria, so that m = 4): 

1. Number of Managers of the Measures (MM); 

2. Number of regional officials assigned to support the MM; 

3. Percentage of payments compared to the total of the appropriations; 

4. Numbers of changes in the position of MM occurred during the time laps. 

Number of Managers for Measure (MM) – Criterion 1 

The indicator varies from a minimum of zero (absence of MM) to a maximum of 1. The case 

with a value equal to unity is the most frequent with 31 cases out of 43. The second value in 

terms of frequency is 0.11 which is present in 9 Measures. The value of 0.5 is present in only 2 

Measures and zero in 1 Measure. The value of 0.11 is determined by the fact that the same 

manager was responsible for nine Measures of Axis 3 "Human Resources", as well as, in the 

case of 0.5, the same manager was responsible at the same time for two Measures, always 

included in Axis 3 "Human Resources". The absence of MM (zero value) is relative to only 

Measure 4.15 "Natural disasters" not yet activated at the time of mid-term evaluation. 

In order to achieve maximum administrative efficiency and the maximum social and economic 

impact, the decision maker should aim at minimizing the number of cases in which an MM is 

only partially involved in the implementation of the Measure. In other words, an efficient 

management should appoint one responsible manager for each Measure in order to ensure the 

best possible partnership in each action. A direct relationship between program efficiency and 

number of MMs is expected. 

Number of officials assigned to support the MM – Criterion 2 

The structural complexity of the Communitarian programs requires an administrative 

organization where officials able to help to implement the program in the faster and the more 

efficient way support the MMs. In many cases, in the course of investigations, MMs complained 

about the shortage or lack of this support and the consequent inability to fully discharge by the 

necessary speed, the obligations imposed by Community rules. Also, the existence of a direct 
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relationship between this indicator and the utility function of the decision maker is assumed, 

while stressing the existence of at least two caveats: 

i) the number of officials in support of a Measure will also depend on the importance 

that the DM assigns to the Measure in the broader context of programming and the 

economic and social development of the Region; 

ii) the growing of the number of officials support do not necessarily lead to an 

improvement in the efficiency and effectiveness of the management of the 

Measure, rather an excessive number of units, could drive to diseconomies in the 

implementation of the Measure. 

Regarding the first point, it is difficult to imagine an explicit statement of DM on the 

importance of each Measure in terms of development policy for the Region. Actually, an 

indirect indication could be inferred from the financial values associated to each Measure in the 

program, even if the indication could be partially distorted by the decision of policy makers to 

simultaneously activate other policies financed by funds from other sources. A simple analysis 

of the correlation between the two variables (number of officials and financial dimension), for 

the 43 available cases, shows the substantial absence of a positive relationship. 

Regarding the second point, the analyst should verify the optimal number of officials to engage 

in the realization of the Measures, without any prejudice on the relationship between the number 

of officials and speed and quality of the execution of the program. 

Percentage of payments compared to the total of the amounts available – Criterion 3 

This is an indicator usually adopted in the analysis of public expenditure and allows a 

measurement of the financial progress of each Measure. Also in this case, several factors may 

affect the value of the share: i) a greater procedural simplicity; ii) the existence of specific 

structural characteristics that may affect the flow of spending; iii) a greater efficiency in 

management practices; iv) a more effective demand response; v) a better interpretation of the 

actual needs of the area; vi) a more adequate preparation of the communication and 

dissemination activities. 

Therefore, conditions of greater preference are reasonably associated with higher values of the 

ratio payments/programmed by the program managers, as in the two previous cases. 

The distribution of the indicator is bimodal where the first modal class equals to zero (no 

payments), which, in economic terms, means the failure to initiate Measures that fall into that 

class. This is not justified by procedural or market-related reasons, given that, in the tested 

Region, the Program started four years before. 

Actually, the average financial Program does not seem to have been proceeded at very high 

speed, at the date of December 2003, but this is a quite common condition in multiannual 

Community programs rather articulated in the destinations of expenditure and rather complex in 

procedural execution. On the other hand, a too low level of budget execution should generate an 

alarm in management, given the limited time frame to complete the payment of the programmed 

amounts. 

Numbers of changes in the position of MM – Criterion 4 

This indicator is built on the hypothesis of decreasing preferences for changes of policy makers, 

it indicates the number of changes of managers occurred, in each Measure, during the Program 

until the expiration date of the reprogramming (31 December 2003). 

The succession of managers inevitably generates delays, although in some cases it may be 

essential and also efficient. However, when the shifts become too frequent, the implementation 

of the Measure is seriously affected both in terms of efficiency and effectiveness. In fact, the 

new responsible manager, not only tends to partially modify some administrative aspects related 

to the implementation of the planned operations, but also needs to restart the contacts with the 

partnership and with beneficiaries and to solve the structural problems that limited the 

implementation of the Measure, that were, most likely, behind the changes themselves. 
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The indicator varies from a minimum of zero to a maximum of five changes; this is a very high 

value considering that the actual implementation period covers a time span of just three years. 

Only five Measures showed no change in the management during the three years of effective 

implementation, while 15 Measures experienced one change and 29 one or two changes. A 

rather large group of 9 Measures showed 5 changes. 

 

The correlation matrix (see Table 1) shows the absence of redundancy among the four 

indicators, with the exception of the high correlation value between “Number of Managers for 

Measure (MM)” (Criterion 1) and “Number of officials assigned to support the MM” (Criterion 

2). 

Table 1: Correlation matrix of the indicators chosen as criteria 

 Criterion 1 Criterion 2 Criterion 3 Criterion 4 

Criterion 1 1.0000    

Criterion 2 0.5354 1.0000   

Criterion 3 0.1019 0.2276 1.0000  

Criterion 4 -0.7981 -0.4433 -0.1169 1.0000 

4.2 Profiles identification by criteria - thresholds of indifference, preference, veto and 

weights 

The applied method defines two profiles (b1,2) for the set of four criteria. The decision to adopt 

only two profiles was suggested both by the low variability of the indicators used as criteria, and 

by the objective analytical and interpretive difficulty, related to the choice of a higher number of 

profiles. The choice of two profiles (h=1,2) automatically leads to the identification of three 

categories (we define Ch+1 the third and last category). The three categories represent the 

following conditions of aggregation: 

Category C1 Measures with high risk 

Category C2 Measures with intermediate risk 

Category C3 Measures with low risk 

The profiles defined on the criteria gj(b1,2) have been associated with the thresholds of strict 

preference pj(b1,2), indifference qj(b1,2), veto vj(b1,2) and the weights wj. 

The conditions imposed on the system are as follows3: 

gj(bh+1) ≥ gj(bh) + pj(bh+1) + pj(bh), BhFj  ,  categories consistency  (1) 

pj(bh) ≥ qj(bh), BhFj  ,  thresholds consistency (2) 

qj(bh) ≥ 0, pj(bh) > 0, BhFj  ,  constraints of non-negativity (3) 

vj(bh) = 0, BhFj  ,  absence of veto thresholds (4) 

wj = 1, Fj  weights invariance (5) 

 1,5.0  variation range of (6) 

From (1) e (3) it follows: gj(bh+1) > gj(bh), BhFj  ,  

Given the difficulty of establishing shared values of veto, a condition of absence of veto 

thresholds has been imposed4. Similarly, a condition of absence of differentiation based on the 

weights was imposed, introducing a weight equal to one for all criteria5. 

                                                 
3 The policy makers state all the conditions in the case of increasing preference. The case of decreasing preference, which is only 

found for the indicator “number of changes of RM”, comes with the appropriate adjustments. 
4 The hypothesis of absence of the veto thresholds, with wj=0 Fj , determines that the index of discordance dj(a,bh) can 

assume only the two extreme values: dj(a,bh)=1, or dj(a,bh)=0. 
5 This hypothesis implies that the global concordance index is calculated as the simple average of the indices of partial correlation. 
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The two profiles gj(bh), as well as the relative thresholds, have been defined taking into account: 

i) the results of the analysis on the statistical distributions of the variables used as criteria; ii) the 

considerations expressed by the intermediate evaluator and by the technical experts supporting 

the MA; iii) what emerged during the preparation of this work. 

In Table 3, the values assigned to the profiles and the thresholds according to the constraints 

listed above are reported. The value of the threshold  was fixed in 0.8. 

Table 3: Profiles, thresholds of indifference, preference, veto and weights per criterion 

 MM Support Pay/Appr. Changes 

Profile 1     

gJ(b1) 0.6 0.95 8 3 

qJ(b1) 0 0.3 2 0.5 

pJ(b1) 0.2 0,45 4 0,5 

vJ 0 0 0 0 

wJ 1 1 1 1 

gJ(b1)+pJ(b1)+pJ(b2) 0.9 2.4 20 1.5 

Profile 2     

gJ(b2) 1 2.5 30 1 

qJ(b2) 0 0.5 4 0.5 

pJ(b2) 0.1 1 8 1 

vJ 0 0 0 0 

wJ 1 1 1 1 

     

Categories consistency YES YES YES YES 

Thresholds consistency YES YES YES YES 

Value of  0.8    

The overall pattern of the two profiles is shown in graphical form (see Figure 3), with the caveat 

that the graphic representation of the criterion with decreasing preference has been made 

possible by changing sign to the values. 

Figure 3: Graphical representation of the profiles and intervals of indifference and preference 

 

The distribution of the values for each alternative (Measure) in the criteria, within the scheme of 

profiles and thresholds, allows us to assign the Measures to the categories, based on the values 
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of the indices of concordance (partial and total) and discordance, into two different scenarios: 

pessimistic () and optimistic (). 

Once assigned the values of pj(bh) and qj(bh), the threshold  affects the process of assigning 

the categories, given that (a,bh) ≥  => aObh
6. 

The three binary relations of preference (  or  ),indifference (I) and non-comparability (R) 

are defined as follows: 

- aIbh   aObh and bhOa 

- a bh   aObh but not bhOa 

- a bh   not aObh but bhOa 

- aRbh   not aObh and not bhOa (not comparability) 

It should be noted that the less favourable outcome i.e the non-comparability in both profiles is 

present only in three out of 43 Measures. The non-comparability in both profiles (case of double 

R) is a condition that makes the assignment to the categories in the two proposed solutions 

(pessimistic and optimistic) unreliable. 

Overall, 21 category changes in the transition, from pessimistic scenario to the optimistic 

scenario, are identified, thus leaving unchanged the position of 22 Measures, slightly more than 

50% of the program. As already noted above, the assignment to categories in both scenarios is 

strictly dependent on the value imposed to the threshold . For this reason, a sensitivity analysis 

was carried out aimed to evaluate the effect of a variation of  on the distribution of the 

Measures between the classes. 

In particular, it was noted that - for values of 0.5≤ - only one Measure changes category 

and only in the case of pessimistic procedure (with transition from C3 to C2). For values of   

0.8  in a sufficiently small threshold around 0.8 (for example, by introducing an increase of 

0.01, then with   0.81), there is a shift of four Measures, three from C3 to C2 in pessimistic 

scenario and one from C2 to C3 in optimistic hypothesis. The observed movements are therefore 

quite limited and affect only marginally the results of the analysis. Moreover the group of 

Measures assigned to the category C1 (the worst category) remains constant. This category is 

representative of a high-risk conditions so it is also the most interesting for the choices of DMs. 

5. The results of the analysis 

Table 5 shows the distribution of the Measures in the three classes of risk associated with the 

two scenarios, "pessimistic" and "optimistic". The analysis of the results shows a positive 

assessment of the program as a whole, the overall picture is obtained for the two scenarios in 

Table 5. 

Table 5: Distribution of Measures between classes of risk in the two procedures 

 
Number of 

Measures 

% on total 

(43) 

% of 

appropriations 

Pessimistic procedure  

C1 High risk 23 53.49% 38.01% 

C2 Medium risk 15 34.88% 37.75% 

C3 Low risk 5 11.63% 24.24% 

Optimistic procedure  

C1 High risk 4 9.30% 6.16% 

C2 Medium risk 27 62.79% 56.08% 

C3 Low risk 12 27.91% 37.77% 

                                                 
6 In absence of the thresholds of veto, as in this case, the indicator of credibility has a direct relationship with the threshold of 

indifference and inverse with the threshold of preference. 
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In the pessimistic hypothesis, though the proportion of Measures in category C1 (high risk) is 

greater than 50%, some Measures with financial dimensions below average are also included, so 

that the percentage of the category, in terms of the total budget of the program, falls to 38%. On 

the contrary, the category C3 is composed by Measures with a financial value higher than the 

average (12% in terms of number of Measures, 24% in terms of appropriations). 

In the optimistic hypothesis, Measures at high risk account for only 9% of the total and a similar 

percentage is found in the calculation of the appropriations (about 6%). The share of low-risk 

Measures grows, in comparison with the previous assumption, respectively to 28% and 38%. 

Five Measures, which fall in the category C3 in both solutions and represent almost a quarter 

(24%) of the total budget, can be judged as "excellent", while a high-risk condition is detectable 

only in three Measures because they are present in category C1 in both solutions. These three 

Measures represent only 6% of the total budget. 

In order to obtain a rough representation of the implicit weights associated to each criterion, a 

simple regression model was implemented. As stated above, the multicriteria model has been set 

up without any explicit determination of weights (i.e. wj = 1, Fj ) and this choice permits 

to estimate the “natural” relevance (the implicit weight) that the criteria have in the explanation 

of the final classification within the set of alternatives. 

The first step in this analysis consisted in assigning a score to the three categories (C1, C2 and 

C3) in the two alternative scenarios: pessimistic () and optimistic () 

Considering that B  being B = {1, 2}, where  = 1 corresponds to the pessimistic scenario 

and  = 2 to the optimistic one, then: 

if a,bh≥ then C1 = 3,3 (7) 

if a,b1≥ and a,b2< and b2,a< then C21= 2 and C22=3 (8) 

if a,b1≥ and b2,a≤ then C2 = 2,2 (9) 

if a,b1< and b1,a< and b2,a≤ then C21= 1 and C22=2 (10) 

if bh,a≥ then C3 = 1,1 (11) 

ifa,bh< and  bh,a<7 non comparability (12) 

In the second step a new ordinal variable, named E, was defined, associating the score values of 

E with given combinations of Ch values, for each alternative (Measure) a, in pessimistic () and 

optimistic () scenarios. New variable E ranges from a minimum of 2 to a maximum of 6, as 

the Table 6 below shows. 

Table 6: Values of E variable for each level of rank 

Ranking   E 

C1 Highest rank 3 3 6 

C2 Medium ranks 

2 3 5 

2 2 4 

1 2 3 

C3 Lowest rank 1 1 2 

non comparability 1 3 - 

A simple regression model (13) estimates the values of the implicit weights for each criterion gj 

E = θ [gj(a)] then, assuming linear hypothesis, 



m

j

kjkjk aE
1

,0   (13) 

                                                 
7 In the cases ak,bh and  bh,ak < a double R condition is verified. 
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With Ak   being A = {1,2,…,n}, where n = 40 (total number of alternatives, Measures, 

excluding three Measures falling in the hypothesis of non-comparability) and Fj   being F = 

{1,2,…,m}, where m = 4 (number of no default criteria). 

Correlation matrix shows the presence of a possible collinearity in criterion MM (see Table 7), 

so the results of the regression model, without criterion MM omitted, due to the collinearity, are 

presented in Table 8: 

Table 7: Correlation matrix between dependent variable E and four criteria 

 

E MM Support Pay./Appr. Changes 

E 1 

    MM 0.4579 1 

   Support 0.3769 0.5354 1 

  Pay./Appr. 0.5772 0.1019 0.2276 1 

 Changes -0.5927 -0.7981 -0.4433 -0.1169 1 

Table 8: Estimation of criteria implicit weights. Dependent variable: ranking variable E 

Criteria Coefficients t values 

Support 0.368*** 4.71 

Pay/Appr. 0.028*** 7.62 

Changes -0.283*** -5.97 

Constant 3.269*** 17.27 

Number of obs 40 
 

R-squared 0.8721 
 

Adj R-squared 0.8614 
 

F (3, 36) 81.81  

 Legend: * p<.1; ** p<.05; *** p<.01 

All the three criteria are significant in explaining the distribution of the Measures in the ranking 

expressed by the variable E. Implicit weights are relatively high for “Number of officials 

assigned to support the MM” (criterion 2, with a coefficient of 0.368) and “Numbers of changes 

in the position of MM” (criterion 4, with a coefficient of -0.283), rather low for the criterion 

“Payments/Appropriations” (criterion 3, with a coefficient of 0.028). The organizational aspects 

inheriting the management of the Measures seem to be more effective in improving the quality 

level of the Measures. 

6. Conclusion 

The application of ELECTRE TRI method to the data of the Regional Operational Program has 

led to the assignment of the Measures into three categories: high Risk (C1), medium risk (C2), 

low risk (C3). The assignment in the three categories was done through two scenarios: 

pessimistic and optimistic. The program was therefore assessed through the distribution of the 

Measures in the categories for the two scenarios. 

 

This work had two objectives: 

 

i) on one hand, to ensure that the use of multi-criteria approach, in particular through the 

ELECTRE TRI method, could represent a possible methodological tool to evaluate 

complex programs, such as EU Structural Funds Program, in a systematic way; 
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ii) on the other hand, to demonstrate that the application of the ELECTRE TRI method to a 

regional operational program, can get satisfactory results in terms of classification of 

the Measures and could improve the decision making process of stackholders and policy 

makers. 

Regarding the first objective, it is possible to conclude that the ELECTRE TRI can be a useful 

tool to build up the programming choices but the evaluation targets must be clearly stated and a 

collection of specific information, integrated with the action of the evaluator and technical 

assistance must be developed. Other key aspects are: i) continuous contact with the responsible 

Managing Authority for the implementation of the program; ii) and a deep understanding of the 

needs of beneficiaries. Overall all the needed qualitative and quantitative information are 

actually available within the system of co-ordination, monitoring and evaluation of Community 

programs. 

This methodological approach does not propose any hierarchical ranking among Measures, but 

a structured classification of the same, thus allowing the DM to decide in more appropriate way, 

taking in consideration the political and territorial constraints that  are often crucial during the 

implementation of a long-term and financially relevant program. 

In this study, no weights on criteria have been used, but no doubt, this could be an additional 

tool to further refine the results of processing: the choice of weights could largely simplify  the 

introduction of the territorial and political constraints mentioned above. 

 

With regard to the second objective, the few observations on the analytical results proposed in 

the previous section show that the adoption of the method is an effective tool of interpretation 

and management. 

In a clear and concise way, the policy maker gets the information about how critical the 

Measures are so that he can adjust the classification just unveil which weights has been assigned 

to all criteria, on the basis of the policy directions that he considers most relevant. 

The model can also be used to simulate the effects of policies aimed to improve the efficiency 

and effectiveness of the Program. 
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Abstract 

Simply defined, “power” is the ability of an individual or group to achieve its aims. 
Focusing on Nigeria, the most populous nation in Africa, and the biggest in economic 
strength, we empirically model and estimate the impact of political influence on the 
allocation of core infrastructure. 
 
The central political variable is the strength of political influence, measured by 
binary variables that map political positions to regions of origin of the appointees 
and to the number of years of incumbency. Some of the interesting results are that 
jointly, the political and bureaucratic positions are statistically important in 
explaining the pattern of regional allocations but that the political variables, 
individually, do not appear to matter.  Implications for public policy are discussed. 
 
JEL Code:  D72 78 
 
Keywords: “Access and Pork”; Benefit Hypothesis; Output Gap 
 
1. Introduction 
Given the large-scale involvement of governments in infrastructure investment, it is 
suggested that the patterns in infrastructure stocks may be explained better by 
political economy rather than by economic efficiency (Canning, 1998 for example). 
Therefore, we focus on public capital to examine the impact of power on resource 
allocation.  We should be mindful that the level of appropriations which different 
regions are able to secure from the centre is not fully reflected in the measured stock 
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of public capital because of considerable leakages, the process of which is quite 
complicated and opaque.  One can only hope that a stable systematic relationship 
exists between the amount appropriated for a project and the size of the completed 
project. Focusing  on Nigeria, the  most  populous  nation  as well as the largest 
economy in Africa,  this  study  examines the  influence of power on the  allocation  
of public  resources.  Specifically, it examines the extent to which economic 
distortions–generated by the “inefficient” allocation of publicly owned economic 
resources–can be attributed to political influence.  Economic distortion is defined as 
the gap between optimal output and actual output. Optimal output is the expected 
output when public capital (as inputs into private sector production) is allocated on 
the basis of marginal productivity. 
 
Figure 1: Political zones of Nigeria 

 
Source: Author’s rendition from archival sketches 
 
Nigeria is a federation comprising currently of thirty six states and a Federal Capital 
Territory located in Abuja.2 It has about 250 different ethnic groups.  Four groups 
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together make up 65 percent of her population–Fulanis and Hausas in the North, Ibos 
in the Southeast, and Yorubas in the Southwest (Figure 1).3 At independence in 1960, 
Nigeria adopted a parliamentary system of government in a federation comprised of 
three regions–Northern, Western and Eastern. On January 13, 1966, Nigeria 
experienced its first military coup with several regime changes thereafter (Table 1).  
The multiparty democratic election held May 1999 returned former military leader, 
Lieutenant General Obasanjo as a civilian President to head the new Republic. Since 
then, there has been series of elections viewed as a sign of evolving democracy. 
 

Table 1: Nigeria: Chronology of Regime Changes 
Period Events and notes 
Oct 1, 1963 Jan 13,1966 The First Republic led by Sir Balewa 
Jan 13, 1966 Coup led by Major Nzeogwu 
Jan 16, 1966 Power handed to General Ironsi 
Jul 29, 1966 Counter coup with power to General Gowon 
Jul 29, 1974 Coup by General Murtala Mohammed 
Feb 13, 1976 General Mohammed assassinated in an aborted coup 
 General Obasanjo becomes Head of State 
Oct 1, 1979 –Oct 1, 1983 The Second Republic led by Alhaji Shagari 
Dec 31, 1983 Coup by General Buhari 
Aug 27, 1985 Coup by General Babangida 
Aug 26,1993 General Babangida steps down under pressure 
 Mr. Shonekon appointed interim civilian President 
Nov 17, 1993 Mr. Shonekon deposed in a bloodless coup 
Jun 8, 1998 General Abacha dies  from illness 
 General Abubakar appointed Head of State by the ruling 

junta 
May 29, 1999 General Obasanjo sworn in as elected Head of State 

Source: Author’s compilation       

Our study uncovers a striking pattern of regional disparity in the economic impact of 
resource allocation.  The nature of the disparity is startling because it shows the 
Southeast region as winners (Figure 2). This outcome challenges popular perception 
of the economic effect of power politics in Nigeria, particularly where the structure 
of power is dominated by the long-time accumulation and retention of power by the 
North (see for instance, Abati, 1998; Gahia, 1998, and Ifionu, 1998).2 
 
2. Politics Infrastructure and Growth 
Generally, infrastructure investments provide services that are part of the 

2 Our analysis is based on the old 19-state structure. This is because it fits the available data, which is 
organized around the old structure.  
3 Census figures are highly contentious issue dating back to 1921, and continuing to the present. Notable 
incidents include a major enumeration-results controversy that lead to the eventual annulment in February 
1963, of the 1962 Census. For an illuminating account, see Olusanya (1989). 
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consumption bundle of residents and serve as an input into production. Infrastructure 
may be usefully classified as public capital goods. Also, public services provided by 
core infrastructures may enter directly into individual private sector production 
functions or into an aggregated production function. 
 
Figure 2: Output gap over time arrayed by political zones 

 
Source: Author’s compilation 
  
We acknowledge that in branding any adverse output effect as apparent inefficiency, 
we have ignored certain complications in the budgetary politics of public capital. 
On this point, the literature notes that as with any public good, some benefits of 
infrastructure capital such as improved security, time saving, improved health, and 
a cleaner environment are magnitudes that are difficult to measure and thus are 
seldom included in official measures of national output. “Hence it will also be 
difficult to relate infrastructure to [all of] its goals, or changes in them” (Gramlich, 
1994). For instance, although private-sector production is our basis for deriving 
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optimal levels of infrastructure, there are other things that are usually taken into 
account when countries invest in roads and telecommunications. In the USA, the 
interstate highway system was originally part of the national defence plan, not an 
investment to augment private-sector productivity.  
 
We begin by estimating the contribution of core infrastructure to private-sector 
production. These are components expected to contribute most directly to private 
sector output. Next we use as inputs, estimates of the production parameters 
calibrated above, to approximate the hypothetically-optimal allocations of 
infrastructure investment. These optimal allocations are then compared to the actual 
distributions to generate estimates of economic distortions. The extent to which 
these distortions can be attributed to political influence in the arena where public 
expenditure decisions are made, is our main focus. 
 
Calibrating regional production functions 
Our modelling follows Ratner (1983) who is the first to explicitly add public capital 
to the production function to test whether the marginal product of public capital is 
positive (with respect to private-sector production). The model assumes that the 
business sector production function can be approximated with a Cobb-Douglas 
functional form: 

trt
t t t t

Q Ah k g e   


       

where A is a scale parameter,
t

h measures business sector hours,
t

k measures the flow 

of services from 
t

K the inflation-adjusted stock of private capital at the end of the 

previous  year. 
t

g measures the flow of services from
t

G ,  the public  capital  stock at 
the end of the previous year. r is the rate of disembodied technical change, t  is a 
time trend,  and 

t
  is the  error  term.   The  utilization rate  for the flow of private 

capital services is assumed  to be measured  by an  appropriate index  of economic  
activity 

t
c  while the utilization rate  for the flow of infrastructure services is assumed  

to be measured  by a quality index  . Hence ; .
t t t t t

g G k c K   The production 
function allows returns to scale that are either decreasing, constant or increasing.   By 
log- transforming equation 1, we can give some economic meanings to the exponents 

, ,  and . Each  exponent indicates  the relative  share of that input  in the  total 
product while the  sum  of the  exponents  measures  the Returns to Scale:3 

   

3 Deriving equation 2 from equation 1 imposes the restriction of constant returns to scale on the production technology 
5 
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ln ln ln ln t
t
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GQ h
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cK cK c K


  

                            
                                        

                             
In equation 2, these exponents are interpreted as (partial) elasticities of output 
with respect to a unit of that input.  The immediate goal is to estimate the values 
of these exponents. The  variables  for core infrastructures are (1) kilometres  of 
“motorable” roads, (2) percentage  population with  access to potable  water  
through  either  stand  pipe or house connection,  (3) electric power consumed  as 
proxy for power infrastructure, and (4) number  of telephone  main lines.4 To  
measure  the relationship between  regional  economic  performance   and  in- 
stalled  infrastructure, while allowing for characteristic differences across the 
federating  states, we specify the following empirical  variant of equation(2): 
 

1

K

it i ij ijt it
y x e

j
    


       

 

where 1,2, ,i N  denotes  a cross sectional  unit  (a  state), and 
1,2, ,t T  denotes a given period.  Thus, for state i  in periodt , 

it
y  is the 

value of the dependent variable (output), and
ijt

x  is the value of the thj non- 

stochastic explanatory variable. The  random  error  term 
it

e  is assumed  to 

have  a  mean  of zero,  and  a  constant variance. '
i

s  and 's
ij

   are unknown  
response coefficients to be modelled. We assume that there may be 
correlation between the error terms in each set of equations, attributable to 
some common immeasurable or omitted factors.  These errors are expected to 
exhibit some (contemporaneous) correlation.  With contemporaneous 
correlation, 

 

4 A telephone mainline connects the subscribers’ equipment to the switched network and has a dedicated port at the 
Exchange. The correct indicators for power infrastructure are the capacity to import energy (transmission 
infrastructure) and the spannage (distribution infrastructure).  The relevant  data sets  comprising specifications and  
capacities  would  include  total circuit  length   of high tension transmission lines in kilometres, total injection 
substation capacity in megavolts amps [MVA], total circuit length of low tension transmission lines in kilometres, 
total installed distribution capacity in MVA (composed of capacities of distribution transformers and distribution 
substations). Regrettably, such proper data sets were unavailable. Some researchers including the World Bank in its 
World Development Report 1994 have used installed capacity of electricity generating plants as a proxy for power.   
However, we prefer power consumed as an indicator of the measurement of the contribution of electricity to productive 
activities. The reason is that considerable amounts of generated power are lost in the transmission and distribution 
processes (system losses).  Source for all data used is Job (1997). 
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For a given political unit ( 1, , )i N  within a period ( 1, , )t T  , where for 
convenience  the time subscripts are suppressed, we have: 

 

   1 1 1 1 12 1 2 1

N K N K

i i i j j j ij j i i ii j i j
y D x Dx L rt e       

   
           

 
 
where, 
 

 
1 for observation in state 

2,...,
0, elsei

i
D i N

           
 

   1,...,  for an observation in state  
2,...,

0 else 
j ij

i

x j K i
Dx i N

           
 

 

j
  is the  quality  index  for variable j  and i

it
i t

h
L

cK

     
is the labor-capital ratio 

for state .i  The measure for h  i s the economically active labor force. 
it
  is the 

rate of employment in  state i  at timet .  Therefore 
ih
 is the available labor in 

region i in a given period.5  The choice of the reference state ( 1)i   is arbitrary.  
Equation 5 corresponds t o  a regression of y  on , ,D x Dx and a constant term. 
Here, the constant term measures the scale parameter, and for the reference 
state, incorporates the individual effect  as well.  D  is the individual effect for 
all the other states ( 1)i  ;x is the  set of infrastructure variables,  and  Dx  is 
the “interactive dummy” which captures the  impact  of the individual effect  
on an  infrastructure.  All the necessary transformations of the variables t o  
conform to the functional f o r m specified in Equation 2 are made, with output

ln ty
cK
      

 and the infrastructure variables summarized by ln
t t

Gt
c K
     

. 

We gain efficiency by jointly considering all the equations (pooling the cross 
section) to use the contemporaneous correlation across equations. An efficient 

5 The source of data on quality of roads, telephone, labor force, and private investment is Ayogu (1999). 
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method of estimation is the method of generalized least squares [GLS], particularly 
the Seemingly Unrelated Regression procedure. This version of the GLS obtains 
single equation estimates of the parameters of the model, and uses these to form a 
consistent estimate of the residual covariance matrix of the structure specified in 
Equation 4.  Table 2 shows estimates of the output elasticities.  
 

Table 2: Output Elasticities of the Infrastructure Types by States 
State water power road telecom 
Anambra 0.88 -0.50 0.6 0.3 
Bauchi -0.08 -0.50 0.10 1.8 
Bendel -2.1 0.51 0.31 -1.0 
Benue 0.91 -0.32 -0.84 3.41 
Borno -0.31 -2.04 6.65 -2.95 
Cross River 0.03 -0.34 0.76 -.55 
Gongola 0.35 .28 2.31 0.42 
Imo -4.31 -1.12 -0.07 -5.61 
Kaduna 0.56 -0.71 0.16 0.25 
Kano -0.56 1.72 -0.32 0.25 
Kwara 0.82 -0.13 -0.97 0.29 
Lagos 0.41 -0.04 0.08 -1.08 
Niger -0.01 -0.37 2.69 -0.36 
Ogun -0.29 -0.11 0.6 -0.53 
Ondo -0.04 0.27 0.31 0.35 
Oyo -11.7 -0.93 0.46 9.2 
Plateau -0.09 0.29 0.19 -0.71 
Rivers -1.69 1.07 0.45 -8.94 
Sokoto 1.01 0.12 0.35 1.0 
Labor 1.08    
Technical Progress -0.035    

Notes: The equation estimated is given as follows.  

   
1 1 1 1 12 1 2 1

N K N K

i i i j j j ij j i i ii j i j
y D x Dx L rt e       

   
            . The sum of 

the coefficients of water, power, roads, and telecom can be interpreted as the partial elasticity of output with 
respect to a normalized unit of public capital. It indicates the approximate relative share of public capital in the 
total product. 

Inferring political influence 
We compare  hypothetically optimal  allocations  of core infrastructures with  
realized  distributions  to  generate  a  measure  of economic  distortions.  Then 
w e  examine the extent to which these economic distortions can be 
explained b y  political p r i v i l e g e .   The  basic  approach  that we follow is 
due to Ferejohn  (1974), who in his study  of “pork,”  postulated that if a 
program  has  geographically divisible  components, government officials who 
are  most strategically situated should receive a disproportionate share of 
its benefits. To  measure  the strength of political  influence  of politicians  
and  bureaucrats, we construct a binary  variable  that maps  political  
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positions  to regions of origin of the  appointees and  to the number  of years  
of incumbency.  In selecting the positions to analyse, we tried to reflect 
institutional prescriptions of authority over public-capital investment 
decisions. Thus  our  choice of political  positions  shown  in Table  4  comprise  
members  of the capital projects  committee who also participate in the  
National Planning exercise.6 
 

Table 3: Political Positions Analyzed & Estimates of Political Influence ( ẑ ) 
Portfolio Estimate P-value 
Head of State 2.39336 *[0.15] 
Chief of General Staff -0.733643 [.276] 
Chief of Defense Staff -0.428241 [.726] 
Chief of Army Staff -0.127574 [.912] 
Chief of Air Staff 0.410597 [.621] 
Chief of Naval Staff -0.963629 [.274] 
Secretary to the Federal Government 0.231667 [.778] 
Managing  Director/Chief Executive NEPA 0.736316 [.543] 
Governor of Central Bank -2.89759 [.055] 
Inspector of General Police -1.89519 [.055] 
Minister for Economic Development 3.21508 *[.019] 
Minister of Agriculture and Natural Resources -.228541 [.699] 
Minister of Trade and Industry 1.30192 [.123] 
Minister of Communications 4.84876 **[.001] 
Minister of Finance -2.18711 *[.013] 
Minister of Foreign Affairs -1.22650 [.233] 
Minister of Mines, Power and  Steel 0.519020 [.728] 
Minister of Works and Housing -0.582282 [.526] 

Notes: The equation estimated is 

   11 5 1 2 11 3 5
1 1 1

N M M

it j ijt j ij t j ij t t t t it
j j j

y z z z Rt R R D e       
   

  

           
           

Standard errors are computed from heteroscedastic-consistent matrix; also are robust to 
autocorrelation, assuming first order serial correlation. * denotes significance at the 5% level; ** at 
the 1% level.  Result of the Wald test of the hypothesis that the parameters are jointly zero: 

(42)
60.2709;  P-value = 0.03351.     

 
Measuring economic distortion 
Economic distortion is measured as the gap between “potential” output and actual 
output.  Potential output is that output obtained when the core infrastructure is 

6 Space constraints precludes an overview of the literature on political influence and our contribution to 
it.  
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optimally redeployed.7  Optimal redeployment of inputs means that the marginal 
products of the infrastructures are equalized across regions.  Although infrastructure 
once installed cannot be reallocated (the classic putty-and-clay characteristics of 
capital), the overall stock can be equalized at the margin by making future allocations 
(to a region) conditional on the marginal product of the existing stock in that region.  
Therefore, even though flows are clearly the policy instruments, it makes more sense 
to optimize stocks of infrastructure facilities. By hypothetically reallocating the 
existing infrastructure stock, we obtain, in principle, the optimal allocation of types 
of investment expenditure across regions, given the level of total capital available for 
distribution. To derive the first-best allocation of the stock of infrastructure, we solve 
an output optimization program under the following simplifying assumption—that 
the cost of installing a unit of an infrastructure facility is the same across the regions.  

Formally, let i  (as usual) denote a region and t  a given period. Then 
it

q  is 

the output of region i in periodt and 
it

x is the nonnegative value of thj  infrastructure 

type for i in period .t 's
ij

  are real-valued parameters estimated from the regional 
production functions. We may specify each period's optimization program as finding 
the vector x* that maximizes national output subject to K  linear constraints:8 

 
11 1

x* arg max
n n K

j

i i
ji i

ij
iQ q Ax

 

       
       (6) 

subject to K linear constraints: 

1

, 1,..., ,
n

ij j
i

x c j K


        (7) 

where 
j

C is the stock of infrastructure type j  available for distribution to n regions 
in period t :- 

7Although the present focus in on optimality along a single dimension, we acknowledge possible 
distortions in the mix of infrastructure types within each state. In other words, the marginal products of 
the different infrastructure types within a state are not necessarily equalized. To reallocate these within 
states would require shadow prices on each individual capital stock. Certainly an interesting extension, 
but outside the present scope of this paper. In fact, Polenske (1994) thinks that some of the negative 
marginal products found in many of the empirical studies on infrastructure effects, may be due to the 
distorted mix of infrastructure types. 
8 Optimizing access-to-water requires several simple but necessary steps of transforming variables. First 
we convert percentage of the population with access to water to actual population numbers.  Then we re-
allocate across the regions, the resulting aggregate number of residents with access to water.  The reallocated 
number for each region is translated back to “regional percentage access” before inserting that as the value for water 
(infrastructure) in the prediction equation for potential output for each region. We thank Stephen O’Connell for this 
insight. 
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Furthermore, we define  
Ỹ = q* - q 
as the output gap.  q* is the potential output and q is the actual output.  This definition 
of the gap is convenient because it provides a single measure for each region per year 
rather than K  measures for the K -infrastructure types.  Thus Ỹ   is a partitioned 
matrix containing n  submatrices as elements:- 
Y [q1 : q2 : : qn],     
where  

1 2
: : :    1,...,

i i i iT
q q q q i n       

At least two possible sources of output gap exist between potential and actual 
GDP:  One is from having more or less infrastructure than is necessary, or a distorted 
mix. The other is random variation as captured by the error term in the regression 
equation for GDP-star.  Eliminating the random variation allows us to focus on the 
distortions that arise from the sub-optimal use of infrastructure inputs.  Therefore, 
we redefine each measure of output gap Y to be the difference between a fitted 
output q̂  and an actual output q. Thus,  

ˆ( )Y q q   represents the vector of real output gap across all regions that may be 
attributed to a distorted mix of infrastructure stock.  In particular, 

x * Lˆˆ ˆ ˆq a b ln ˆ ln t
K

r
cK


                 

    (8) 

 
where b̂ 's are the estimated output elasticities, x* is the vector of optimally allocated 

infrastructure stock, while L
K

     
 and t are respectively, the actual labor-capital ratio 

and disembodied technical progress.  Estimates of the economic distortion, Y are 
shown in Table 4 and Figure 2; the latter projected as a spatial profile of the 
distribution of economic distortions in terms of winners and losers along the 
country’s political zones.9 The apparent loss exceeds the gains to the winners, 

9Geopolitical zoning is part of the contemporary efforts to reflect the ̀ `Federal Character," a key element of equitable 
accommodation: Quota system for all federal recruitment, representation of the states in national governmental 
bodies, and proportional allocation of federal resources. In Figure 2, the numbers appended to the acronyms for the 
states denote geopolitical zones: 1=South-South, 2=South-East, 3=South-West, 4=Central, 5=North-East, 6=North-
West. 
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resulting in a net national welfare loss. Also, the gains are concentrated in a few 
states while the losses are widespread.  This pattern of concentrated gains and 
widespread costs is typical of distributive politics. 
 
Table 4:  

Table 3: Economic Distortion    

state 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 
an -0.14 -0.23 -0.39 -0.43 -0.29 -0.40 -0.83 -0.08 -0.42 -0.52 -0.78 
BA 1.43 1.11 1.25 1.26 1.20 1.28 1.43 1.04 1.25 1.23 1.34 
bd -0.53 -0.69 0.18 -0.70 -1.10 -0.74 -1.44 -1.64 0.15 -0.17 -1.14 
BN 1.38 3.67 2.05 2.67 3.06 2.52 4.03 2.27 3.21 2.70 3.78 
BO 8.42 -1.64 -0.63 -0.72 -2.06 -1.74 -1.28 -0.58 10.33 -3.58 -1.01 
cr 0.83 0.06 -0.05 -0.12 0.16 0.18 -0.34 -0.26 0.06 0.37 -0.21 
GG 0.35 2.15 1.79 1.93 2.03 1.94 2.11 1.82 2.14 1.86 2.32 
im -1.91 -5.20 -3.96 -5.35 -6.38 -5.14 -4.28 -6.21 -7.13 -4.85 5.82 
KD -2.82 -0.13 0.24 0.19 0.23 0.20 0.06 0.10 0.20 0.13 -0.06 
KN 0.10 0.14 -0.01 -0.06 0.10 -0.06 0.46 -0.17 0.61 0.37 0.51 
KW -0.38 -0.24 -0.71 -0.31 -0.33 -0.34 -0.32 -0.49 0.05 0.50 -0.26 
lg -1.36 -0.94 -1.03 -0.91 -1.83 -0.99 -1.13 -0.94 -1.27 0.89 -0.78 
NG 1.65 1.36 1.63 1.47 1.64 1.43 0.89 1.28 1.69 1.64 1.46 
og -0.10 0.12 -0.67 -0.07 -0.16 -0.08 -0.35 -0.03 -0.16 -0.04 -0.07 
od -0.55 1.44 0.53 0.51 -0.16 0.57 0.63 0.37 0.53 0.60 0.66 
oy 5.75 7.12 10.05 7.95 10.40 7.91 8.00 8.67 8.87 8.83 9.50 
PL -2.85 -0.38 -0.43 -0.63 -0.50 -0.59 -0.81 -0.57 -0.58 -0.46 -0.63 
rv 0.18 -8.78 -8.10 -8.43 -9.62 8.02 -11.83 -9.41 -8.35 -7.82 -9.35 
SO 0.41 1.43 1.12 1.16 1.30 1.05 1.51 0.94 0.87 1.18 1.45 
XR 3.70 7.60 5.00 10.00 9.00 10.00 16.00 23.50 46.00 82.25 85.00 

Notes:  Lower case letters indicate Southern states while upper case letter indicates Northern states-an =Anambra, 
BA=Bauchi, bd=Bendel, BN=Benue, BO= Borno, cr =Cross River, GG =Gongola, im = Imo, KD=Kaduna, KN = 
Kano, KW = Kwara, lg =Lagos, NG = Niger, og = Ogun, od = Ondo, oy = Oyo, PL=Plateau, rv = Rivers, SO = 
Sokoto, XR = N/$; parallel market exchange rate series for the respective years expressed in naira per US dollar.  
GDP figures used in the analysis are in local currency in billions of naira.  The values in the table are the ratios of 
the logarithm of potential real output to the logarithm of actual real output.  They represent a measure of yearly 
deviation of actual output from what it would be if each chunk of infrastructure had been installed where it would 
be economically most productive in the country.  The distortion can be given a political meaning in terms of losers 
(+) and winners (-) under the status quo (i.e., before reallocation).  
 
Linking economic distortion and political influence 
We now seek to examine the extent to which these economic distortions can be 
attributed to political influence on the allocation of public capital expenditure. The 
following regression model relates the output gap to economic and political 
variables, plus their lagged values, z, and a vector of errors, u:  
Y= z + u               (9) 

z is an n p partitioned matrix of ( 1)p  explanatory variables, where n  is the 
number of federating states. Each partition is a T p  matrix, and   is a p -element 
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column vector. Therefore, each partition contains( 1)p   explanatory variables, with 
observations taken over T periods.  is the vector of coefficients of the explanatory 
variables including the intercept term. This model seeks to attribute departures from 
an efficient distribution of infrastructure capital to the components of z. The model 
includes economic variables as controls.  

Whereas it is possible that the size of a regional GDP or the absolute 
population in a region might matter in political bargaining, per capita real income 
could matter more if some infrastructure expenditure is used for income 
redistribution. Because of the lack of historical evidence on redistributive spending, 
we do not control for the effect of income inequality. Severe shocks to income can 
also induce pressure on the government to undertake allocations that are less than 
efficient. Therefore, to control for the probable lagged effect of income flow on 
public-capital formation, we include changes in Federal Government annual revenue. 
Observers of the Nigerian political scene have often postulated that the long term 
accumulation and retention of power by North allows the Northern States to 
influence a disproportionately large allocation of resources to themselves.  We 
include a dummy variable to capture this alleged power bloc. The model that we 
estimate can be expressed as, 

    1 2 11 3 511 5
1 1 1

N M M

it j ijt j j t t t itij t ij t
j j j

y z z z Rt R R D e         
  

           

(10) 
 
Equation 10 says that output gap in state i at timet depends on (i) how many Federal 
appointees z from the availableN federal positions came from that state, and (ii) 
incumbency “timing” advantages of ( )M N positionszduring two crucial planning 
periods, ( 5),( 11).t t   j indexes the number of available Federal portfolios 
analyzed. The variableD takes the value 1 in any year in which a state is part of the 
Northern power bloc, and the value zero, otherwise. To construct the variables in z 
we use a binary variable that maps Federal appointments to state of origin of the 
appointee and the number of years of incumbency. Overall, there are 18N   
Federal positions analyzed; 8M   of the 18 positions were analyzed for “timing 
value.”  Timing Value is a way of saying that a priori, constituencies  (regions) whose 
representatives hold positions during the creation-commitment or appropriations 
phase of the Second and Third National Development Plan periods (1970/74, and 
1975/80) ought to be at an added advantage.10 ' sR are changes in Federal revenues 
(the control variables for economic factors). They are lagged to periods immediately 
preceding the Second and Third National Plan. The premise is that revenue flows 
prior to the Plan inception must have conditioned expectations about future 

10 The 2nd and 3rd National Plan periods are most relevant for the flow of infrastructure 
which we analyze.  
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sustainable investment magnitudes.  
We gain efficiency by using the GLS estimation to capture contemporaneous 

correlation across the disturbances as well as the cross equation restrictions '
i

s   
implicit in the model. The jointly and severally tests of the restriction that each 
political position does not matter either contemporaneously or retrospectively, is 
done using Wald test of exclusionary restrictions.  To matter retrospectively means 
that current resource allocations are influenced by past political positions, or put 
differently, that present positions matter for future realizations (the “timing value” 
hypothesis).  The values of the test statistics are computed as an asymptotic chi-
squared test of the linear restrictions. The data set covers the period 1974-1985.    The 
main sources of data are listed in the Appendix.  

 
3. Empirical results and discussions 
Some of the interesting results are that jointly, the political and bureaucratic positions 
are statistically important in explaining the pattern of regional allocations but that the 
political variables, individually, do not appear to influence the output gaps observed 
in the regions. Furthermore, we discover striking regional disparities with regard to 
the economic impact of resource allocations. In particular, we find that the economic 
impact of resource distribution favors Southeast region. This is startling because the 
long-term accumulation and retention of power by North have led to speculation by 
other ethnic groupings about the consequences of such massive political clout, 
particularly on regional productivity (Gahia, 1998).  

The data also rejects the power bloc hypothesis according to which the 
Northern group has been able to use their power acquired (through control of the 
military) to skew resource distribution to their favor (Ifionu, 1998).  Note however, 
that there is yet another unsettled hypothesis. The resource imbalance in favor of the 
North may have occurred, but the way business gets done may be such that much of 
the resources become dissipated in rent seeking activities.  This could account for 
why every ethnic group alleges marginalization. 

Although severally, the political and bureaucratic positions are not 
statistically significant in explaining the pattern of economic distortion, still it is 
interesting to report that certain positions such as Head of State, Minister of 
Agriculture and Natural Resources, Minister of Communications, Minister of 
Finance, Governor of the Central Bank, and Inspector General of Police are found to 
be influential.  The finding that many political and bureaucratic positions are not 
significant in explaining output gaps in the respective regions is consistent with the 
empirical literature.  The literature suggests that besides the complicated nature of 
budgetary politics, it could also mean that the process is very competitive so that 
individual clouts blunt rather than sharpen the differences in the effect of perceived 
political rankings.    

Therefore, what we attempt to explain is not the direction of influence but 
rather we seek reasons for why some of the positions particularly the technocrats 
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(lower ranking portfolios) nonetheless turn out to be individually significant.  Two 
of those positions are the Governor of the Central Bank and the Inspector General of 
Police. The Governor is not of cabinet rank and is presumed to locate outside of 
partisan politics.  As well, the period analyzed was dominated by the military, and 
so the Chief of Police a priori seem relatively not to matter much in the power game.  
Nonetheless his influence can derive from other members of the cohort attaching 
importance to the issues under his purview.  It is probable that as the era examined 
was marked by intense corruption, top law enforcement officers acquired clout by 
leveraging the discretion that attends to their prosecutorial powers.  And generally as 
suggested in Ferejohn, some bureaucrats are more influential than others simply 
because the issues they deal with are more important, perhaps to other members of 
the cohort.   Importance to cohort seems equally a plausible explanation for the 
influence of the Bank Governor. 
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Development of innovation systems implement on the basis of innovation 

policy in successful countries. This fact in Georgia is particular importance with 

regard to European integration, because Europe’s economic growth, social 

problems, poverty reduction and employment and eliminate the backlog of regions, 

mainly provided innovation policy. The interest of innovation development is 

increasing in Georgia.  

 Innovation development is long tern process. Education, scientific 

development and empowerment,  to create competitive  modern technology, to  

bring their introduction in the country, Knowledge-based economy- it's all about 

time and deliberate policy , strategy , and cooperation requires the involvement of 

all sectors of the country . 

 Competitiveness of the countries means development and strengthening in 

all sectors. Education and Research - Research Institutions high level, the private 

sector, financial institutions, consulting staff, production, market competition, tax 

credits and incentives policies, intellectual property protection, a high level of 

property protection and security guarantees political stability. 

           Particularly important is to raise the country's competitiveness in today's 

globalized world conditions. Win this competition in these countries, which offer 

the best conditions for entrepreneurs in economic activities. 
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Innovation development is long tern process. Education, scientific 

development and empowerment,  to create competitive  modern technology, to  

bring their introduction in the country, Knowledge-based economy- it's all about 

time and deliberate policy , strategy , and cooperation requires the involvement of 

all sectors of the country . 

Much of the rise in living standards is due to innovation — this has been 

the case since the Industrial Revolution. Today, innovative performance is a crucial 

factor in determining competitiveness and national progress. Moreover, innovation 

is important to help address global challenges, such as climate change and 

sustainable development. 

But it is the application of advances in technology, in conjunction with 

entrepreneurship and innovative approaches to the creation and delivery of goods 

and services, which translates scientific and technological advances into more 

productive economic activity. This results in economic growth if market structures 

and the regulatory environment enable the more productive activities to expand. 

This said, the innovative effort itself, including formal research and development, 

remains the sine qua non of growth. 

 Competitiveness of the countries means development and strengthening in 

all sectors. Education and Research - Research Institutions high level, the private 

sector, financial institutions, consulting staff, production, market competition, tax 

credits and incentives policies, intellectual property protection, a high level of 

property protection and security guarantees political stability. 

           Particularly important is to raise the country's competitiveness in today's 

globalized world conditions. Win this competition in these countries, which offer 

the best conditions for entrepreneurs in economic activities. 

Today many countries have the ambitious purposes of long-term and 

continuous development: constant growth of competitiveness, maintenance of a 

high standard of living of the population, leadership in the world market. One of 

the best possible ways of achievement of these purposes is a transition of the 

countries to innovative economy. 

The long-term base rates of economy growth depend on support and 

expansion of global knowledge base in the developed countries that became 

possible in the knowledgebase economy conditions. These countries reconstruct the 

economies which now are based on knowledge and creating millions of workplaces 

connected with the use of the newest knowledge. The globalization process will 

enhance these processes. National economies comparative advantages are 

measured by less of natural resources riches or cheap labor force already. And the 

knowledge and scientific innovations stand out as competition application. 

The innovative economy is the economy of a society based on knowledge, 

innovations, on benevolent perception of the new ideas, new machines, systems 

and technologies, on readiness for their practical realization in various spheres of 

human activity. It allocates a special role of knowledge and innovations, first of all, 
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scientific knowledge. In innovative economy traditional spheres of production of 

goods are transformed because of the influence of scientific and technological 

knowledge and considerably change the technological basis, because the 

manufacture, which is not leaning on the new knowledge and innovations become 

impractical in the innovative economy. The information technologies, the 

computerized systems and high industrial technologies are a basis of innovative 

economy.  

The innovative economy can be defined as a type of the economy, which is 

based on a stream of innovations, on constant technological improvement, on 

manufacture and export of hi-tech production. It is supposed that profit is created 

by intelligence of innovators and scientists, information sphere, but not by 

production of goods (industrial economy) and concentration of the finance 

(capital).  

The innovative economy should be based on a special Innovative 

infrastructure and institutes of support of innovative process:  

 The legislation regulating of the relations in sphere of innovations 

(intellectual property protection, patents, other);  

 The innovative centers, which can direct researches and analyze the 

innovative supply and demand, coordinate efforts of collectives-

developers;  

 The centers of commercialization of technologies and developments, 

which could help the innovation to perform the whole way from idea to the 

final product;  

 Financial institutions (state and private), which can support an innovative 

activity by different grants and credits;  

 The educational centers, institutes and schools on which base engineers, 

scientists, and other experts in the sphere of innovations will prepare.  

Innovative economy is a one of the most considerable phases of the 

country's and regional economic development. Michael Porter has defined four 

stages of competitiveness of national economy: first three stages are characterized 

by constant growth of competitiveness of national economy that, as a rule, is 

combined with growth of national well being. The fourth stage means gradual 

delay of economic growth and finally decline. These stages Porter defined 

according to four motive powers, including innovations, so they are: 1). A stage 

that is actuated by factors of production. 2). A stage that is actuated by 

investments. 3).A stage that is the most interesting for us and is actuated by 

innovations. All determinants work, and their interaction is maximum. This stage is 

called « is actuated by innovations» because firms not only receive methods and 

technologies from other states, but also create the original technologies.  

Factorial conditions do competitive advantages more and rarer. The lack of 

some factors stimulates innovations, the new mechanisms of creation of the 

developed and specialized factors and their constant perfection appears. Firms at 
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the innovative stage of economy compete on the world markets in more 

differentiated segments of the industry. They continue to compete in the price, but 

on the basis of high efficiency of work. Firms compete on the basis of own global 

strategy and possess own marketing and serving international networks along with 

growing reputation abroad. Thus, the innovative stage is a stage of considerable 

direct foreign investment. 

The European Commission recently set out its strategic vision for 

European standards, in which it highlighted the important role of standards and 

standardization in supporting innovation, growth and competitiveness across 

Europe.  

Standards can support innovation and promote the adoption of new 

technologies in a number of ways. Importantly, they can codify and spread the 

state-of-the-art in various areas, as well as bridge the gap between research and 

end-products or services. When information on innovations is codified in standards 

it is accessible to everybody, and so firms, universities and research organizations 

can use this knowledge to adopt innovations or generate new ideas.  

Standards play a particularly useful role in disseminating knowledge in 

industries where products and processes supplied by various providers must 

interact with one another. Here, standards facilitate the introduction of innovative 

products by providing interoperability between the new and the existing products, 

services and processes. They form the basis for the introduction of new 

technologies and innovations, and ensure that products, components and services 

supplied by different companies will be mutually compatible. In this way standards 

also facilitate international trade, by ensuring the compatibility and interoperability 

in different markets. 

Standards have an important role to play in supporting the competitiveness 

of European businesses in the global market, by helping to improve the products 

and services they provide, and by enabling access to foreign markets and 

businesses. Standards are trade enhancing because of their cost-decreasing effect 

and because they reduce information asymmetries between the supply and demand 

sides, especially in the case of cross-border trade. European and international 

standards in particular are a powerful means of enhancing the competitiveness of 

SMEs because they reduce technical barriers to trade across borders and facilitate 

SME access to wider markets. 

Standards strengthen the competitiveness of European companies by 

reducing costs and facilitating the purchase and sale of products and services, 

thereby contributing to economic growth and job-creation. European standards in 

particular are a key instrument for the consolidation of the Single Market, and help 

to reduce unnecessary costs for suppliers and purchasers of products and services, 

both in the public and private sectors. The following section introduces some of the 

studies that have tried to quantify the contribution that standards can make to 

economic growth.  
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Standardization can also serve as a very effective policy tool. Standards 

complement national and European policies and make it easier for companies and 

other actors to respect relevant legislation. For example standards can help to 

ensure the proper functioning of the Single Market, provide increased protection 

for consumers, workers and the environment, and promote a high level of social 

inclusion. They are also increasingly being used to support policy in addressing 

issues of accessibility, climate change, resource efficiency, and other public policy 

fields.  

The safety of the consumer is often a very important element in many 

standards, and revisions to standards tend to address any safety issues that have 

been discovered through market surveillance and other means. As a consequence, 

there is a close link between standardization, product safety and market 

surveillance, which will be strengthened further in the future. Standards can also 

offer reassurance to consumers in the application of new technologies, for example 

through the assessment of risks or the measurement of performance. 

Standardization is also moving into new areas. Traditionally, standards 

were produced for technical coordination of production, but are now developed for 

wider use within organizations (e.g. providing guidance on management systems, 

services or environmental and social issues) and for use within different sectors of 

the economy. 

Nowadays many countries have the ambitious purposes of long-term and 

rapid development: constant growth of competitiveness, maintenance of a high 

standard of living of the population, leadership in the world market. One of the best 

possible ways of achievement of these purposes is a transition of the countries to 

innovative economy. The key problem of innovative development is creation of 

conditions for formation in people a right attitude to the innovations and aspiration 

to the competent innovative activity. For solving of these problems, the innovative 

economy should be based on special innovative institutes and forming of the 

receptivity to innovations should include several directions:  

 Creation of an innovative culture in a society and increase of the level of 

prestige of innovative activity;  

 Involving of young people like students or graduates, in innovative 

processes;  

  An organized system of support of innovative activity;  

 The innovative nature of education;  

 Forming of innovative infrastructure.  

The problem of innovative development is very actual in the world 

nowadays. Every developed country wants to become a leader at the world trade 

market, and correctly developed strategy of innovative development and creation 

of innovative can allow them to achieve their ambitious purposes. 

Development of innovation systems implement on the basis of innovation 

policy in successful countries. This fact in Georgia is particular importance with 
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regard to European integration, because Europe’s economic growth, social 

problems, poverty reduction and employment and eliminate the backlog of regions, 

mainly provided innovation policy. The interest of innovation development is 

increasing in Georgia.  
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Abstract 

The concept of “competitiveness” has been a crucial subject of national policy 

arguments at least as far back as Adam Smith who is responsible for popularizing many of the 

ideas that underpin the school of thought that became known as classical economics. 

Afterwards, Ricardo’s works developing the the law of comparative advantage advanced 

rational economic thinking about competition. The analysis of P.Krugman take the attention to 

the idea of competitiveness again with his popular study -Competitiveness: A Dangerous 

Obsession-. A number of alternative approaches have been attempted in the interim with 

authors focusing on national well-being as a measure of a nation’s competitiveness and analysis 

that relates that well being to a series of indicators. Porter associates the welfare of a nation to 

the microeconomic determinants of the competitiveness of its firms, and his view of regional or 

national competitiveness grows out of this concept.  

Entrepreneurship has been long absent from economic theory, despite earlier efforts by 

Joseph Schumpeter who fathered the concepts of creative destruction and entrepre- neurial 

spirit related to innovation and business cycles. The key to a nation’s economic growth is the 

nurturing and unleashing of its entrepreneurial talents. Whether in developed nations, the 

development and stimulation of a culture of entrepreneurship can create jobs, opportunity, and 

a burgeoning middle class. The challenge cannot solely be met from top-down strategic 

planning from a central government, but through the development of a more entrepreneurship-

friendly environment in such areas policy visibility, financial stability, global trade and 

associated intellectual property issues, and household income. The fostering of 

entrepreneurship is important to every nation, emerging or enduring, because of its symbiotic 

link to liberty.  

Entrepreneurship is a critical driver of economic growth, innovation and prosperity. In 

our globalised world, firms’ competitiveness are increasingly important. The relationship 

between competitiveness and economic growth has  become more of an issue for all economies 

because of the growing interest in developing research on entrepreneurship. Several studies like 

Wennekers et al.(2005) generally have demonstrated a positive relationship between factors of 

competitiveness and the development of entrepreneurship.  

The aim of this study is to analyze the link between competitiveness and economic 

growth by the way of entrepreneurial dynamics for developing countries with the World 

Economic Forum’s Global Competitiveness Index. Paper sheds new light on entrepreneurial 

activity, competitiveness and economic growth. 
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I. Introduction 
 
With globalized world's rapid socioeconomic changes, international trade relations, 

with the removed borders between countries, such as communication and transportation 
technologies have revealed the need for continuous self-assessments of the organizations. In 
this way competitiveness seems to be one of the most crucial subjects of research and 
publication in the field of ‘development theory’ today. The idea of competition between 
economies has been in the domain of politicians.  

Researchers have used a variety of perspectives and methodologies owing to their 
academic backgrounds in analyzing and interpreting competitiveness. The differentness of 
streams has appreciate this field of inquiry. 

The concept of “competitiveness” has been an important subject of economic policy 
arguments at least as far back as Adam Smith who is responsible for popularizing many of the 
ideas that underpin the school of thought that became known as classical economics. 
Afterwards, Ricardo’s works developing the the rule of comparative advantage advanced 
rational economic thinking about the term of competition. The analysis of P.Krugman take the 
attention to the idea of competitiveness again with his popular study -Competitiveness: A 
Dangerous Obsession-.  

A number of alternative approaches have been attempted in the interim with authors 
focusing on national well-being as a measure of a nation’s competitiveness and analysis that 
relates that well being to a series of indicators. Porter associates the welfare of a nation to the 
microeconomic determinants of the competitiveness of its firms, and his view of regional or 
national competitiveness grows out of this concept.  

Entrepreneurship has been long neglected from economic theory, despite earlier efforts 
by Joseph Schumpeter who fathered the concepts of creative destruction and entrepre- neurial 
spirit. The key to a nation’s economic growth is the nurturing and unleashing of its 
entrepreneurial talents. In developed nations, the development and stimulation of a culture of 
entrepreneurship can create jobs, opportunity, and a developed middle class (Bryan,2013:137). 
The challenge cannot solely be met from top-down strategic planning from a central 
government, but through the development of a more entrepreneurship-friendly environment in 
such areas policy visibility, financial stability, global trade and associated intellectual property 
issues, and household income. According to Bryan (2013); ‘The fostering of entrepreneurship 
is important to every nation, emerging or enduring, because of its symbiotic link to liberty’.  

Entrepreneurship is a critical fostering notion of economic growth and innovation. In 
our globalised world, firms’ competitiveness are increasingly important. The relationship 
between competitiveness and economic growth has  become more of an issue for all economies 
because of the growing interest in developing research on entrepreneurship. Several studies like 
Wennekers et al.(2005) generally have demonstrated a positive relationship between factors of 
competitiveness and the development of entrepreneurship.  

The aim of this study is to analyze the link between competitiveness and economic 

growth by the way of entrepreneurial dynamics for developing countries with the World 

Economic Forum’s Global Competitiveness Index. Paper sheds new light on entrepreneurial 

activity, competitiveness and economic growth. 
 

II. The Term of Competitiveness 
The international business literature involves theorical and empirical works pertaining 

to competitiveness. Academic literature in this field demonstrates that while competitiveness is 
a major issue (Dunning, 1995; Porter, 1990), it has still not been well defined (Martin et al. 
1991; Connor, 2003). Dunning (1995) defines competitiveness as an important measure of 
“benchmarking economic performance” . 
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The competitiveness term, evenafter many years of its existence has remained elusive. 
The main reasons of this diffuculty for this is that writers on this subject have frequently 
avoided defining the term precisely in their discussions. They have invariably left it to be 
interpreted by readers. Competitiveness is both complex and multidimensional concept 
(Chaudhuri and Ray, 1997:84).  

Competitiveness originated from the Latin word, competer, which means involvement 
in a business rivalry for markets. It has become common to describe economic strength of an 
entity with respect to its competitors in the global market economy in which goods, services, 
people, skills, and ideas move freely across geographical borders (Ambastha and 
Momaya,2004:46).  

OECD defines competitiveness as a measure of a country's advantage or disadvantage 
in selling its products in international markets. 

In the European Competitiveness Report, an economy is competitive if its population 
can benefit over higher living standards and a better employment degree, in a sustainable 
perspective (European Competitiveness Report, 2000). 

International Management Development define competitiveness as “the ability of a 
country to create and added value and thus increase national wealth by managing assets and 
processes, attractiveness and aggressiveness, globality and proximity, and by integrating these 
relationaships into an economic and social model” (IMD/WEF, 1996: 42).  

Anca (2012) summarize the the theoretical aspects of economic literature on the 
concept of competitiveness. Every one of the schools of thought had important effects on the 
notion of competitiveness, even if we refer to international, national, regional or firm 
competitiveness. Firstly, according to classical economic theory, the specialisation under the 
form of “work force division” developed by Adam Smith generates scale economies and 
differences of productivity between nations. For Adam Smith, the capital investments and trade 
ensures the specialisation and result in rising the productivity and the output. Adam Smith 
demonstrated that the benefits of trade appear when the autarhic regime changes into free trade, 
and the nations involved have an absolute advantage in the production of some goods. David 
Ricardo demonstrated that the benefits from trade result when the nations specialise in the 
production of goods for which they have a comparative advantage for.  

According to classics; every nation plays a certain role in the division of the work force 
based on the comparative advantage. If the technology and productivity are the same for each 
nation, the trade would be pointless. Even if a state is more productive than the other in 
producing a certain good, it could register a decline of this industry in the terms of free trade. 

The neoclassical economic theory offers the conditions of a world based on perfect 
competition. The Hecksher – Ohlin model is based on the Ricardian model, comprising other 
two production factors, work and capital and it assumes that the technology is the same and the 
comparative advantages are due to the differences generated by the abundency of production 
factors. The most important implication of neoclassical economic theories on the concept of 
competitiveness is ,the competitiveness concept is not sustainable on long term in the 
conditions of perfect competition 

While the classical economists considered capital and labour two independent 
production factors, the Keynesian theory states that they are complementary. The Keynesian 
theory is based on the dynamics of the demand and on the degree of employment, and it 
focuses on expectations because they influence investments and the consume behaviour. The 
implications of Keynesian theory on the concept of competitiveness are the following: - The 
state may interfere successfully whenever; - The imperfect markets allow the existence of 
regional disparities; - The regional convergence may be acquired through economic policies. 
The implications of development economics theories on the concept of competitiveness are the 
following: - Thye central regions that have a productive advantage will maintain their positions 
ahead of the peripheric regions; - The economic policies should consider the state of 
development of every region, - The economic policies should promote the ‘multiplication 
effects’ of FDI. 
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For understanding the concept of competitiveness, there are necessary some insights 
developed from the urban theories, the new institutional theories and the Schumpeterian theory. 
The most important theory is the cluster theory developed by Michael Porter, and according to 
which to be competitive, a firm must constantly improve its operational efficiency and 
geographic clusters stimulate a firms necessity to be competitive. The Scumpeterian theory 
states that the role of the entrepreneur is the most important on economic growth. 

The development economics theories represented the subject of endless contradictory 
discussions. The most important subjects are the efficiency of state aids, the trade liberalisation, 
the foreign direct investments. Some of the concepts appeared from the development 
economics, some of them being very relevant for the regional competitiveness  (Anca,2012: 42-
43). 

The concept of competitiveness is used at a number of different levels. And besides 
this, the differences between these notions of competitiveness are not given sufficient 
emphasis. The term of competitiveness can be reported -considering the level of disscution -to a 
product, firm, industry or sector, region, nation, and there is a close connection or relationship 
between all these levels of competitiveness.  

The term of competitiveness can be defined and analysed in different ways or at 
different levels. Some of those different ways are :  

 the level of the ‘entities’ (single firm/plant; cluster of firms, i.e. an industry, a 
sector, local productive system etc.; territorial context, i.e. a country or a region);  

The firm level: The most obvious level at which the notion of competitiveness can be 
applied is that of the firm. It is after all firms which compete with one another in the market 
place. Management textbooks focus on competitive strategy and ways in which firms can 
increase their competitveness. “Bench marking” against competitors has become an important 
tool for improving business performance. 

The Industry level: The level of the individual firm may not however provide a good 
indicator of the overall impact of environmental regulation on competitiveness. Firm compete 
against each other and some of the competitve gains which a firm may make through becoming 
more environmentally sound may be at the expense of other firms. Not all firms can benefit 
first movers or from exploiting niche markets. 

The national level: By its very nature concept of competitiveness at an industry level is 
a partial one and this is an important limitation. 
 

 the “dimension” of competitiveness: international, national and local 
competitiveness; 

 according to the key variables affecting competitiveness as well as the ways to 
measure them: macro level (territorial: international/national); meso level (cluster: 
sectoral/industry/district) and micro level (plant/firm). Competitiveness is a 
concept that has no single meaning implying the need for the use of different 
indicators depending on the concept chosen.  

 
At micro level, the understanding of the concept of competitiveness refers to a firm’s 

ability to compete, to grow and to be profitable. The ability of firm to design, produce and or 
market products superior to those offered by competitors, considering the price and non-price 
qualities can be named as Firm level competitiveness (D’Cruz, 1992). It is common in the 
empirical trade literature to measure comparative advantage by help of the Balassa (1965) 
index of ‘revealed comparative advantage’ (RCA). This measure reflects the success in 
exporting of countries relative to a world-wide norm. Exports can result from subsidies or other 
incentives provided, for instance by exchange rate misalignment. The RCA index measures 
competitiveness rather than comparative advantage (Siggel, 2007:3).  

At this level, the competitiveness consists in a firms capacity to produce in a profitably 
manner goods that should correspond to an open market requirements.  Ivancevich et al. (1997) 
defined firm competitiveness as, ‘the degree to which a firm can, under free and fair market 
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conditions, produce goods and services that meet the test of international markets while 
simultaneously maintaining or expanding the real incomes of its employees and owners’.  

Porter want to establish a link between the academic literatures in strategic 
management and international economics in his book “Competitive Advantage of Nations” in 
1990.  He creates a base for developing national policies on competitiveness.  Porter contended 
that the greater number of trade-related theories have been only focused on cost and a new 
theory was essential that “should attract a comprehensive understanding of competition that 
contains segmented markets, differentiated products, the technological differences and 
economies of scale” (Bakan and Doğan, 2012:441). 

Porter five forces analysis is a framework to analyze level of competition within an 
industry and business strategydevelopment. It draws upon industrial organization economics to 
derive five forces that determine the competitive intensity and therefore attractiveness of an 
Industry. Attractiveness in this context refers to the overall industry profitability. An 
"unattractive" industry is one in which the combination of these five forces acts to drive down 
overall profitability (Porter, 1990). A very unattractive industry would be one approaching 
"pure competition", in which available profits for all firms are driven to normal profit. This 
analysis is associated with its principal innovator Michael E. Porter of Harvard University. 

The model creates a structure that determines the rules of competition in a sector and 
makes it important to have a role to play based on the opinion of achieving a long-term 
competitiveness. 

 
 
 

 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure1: The determining factors of diamond model (Porter, 1990:127) 
 
Comparatively, at a macro level, the concept of competitiveness is more vaguely 

defined and much more controversed. Despite the fact that improving a nations competitiveness 
or a region’s competitiveness is the central purpose of every economic policy, the lack of a 
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clear unanimously accepted definition represents a source of constant controversy, the main 
argument being that it is quite dangerous to construct an economic policy around such an 
amorphous and interpretable concept (Anca, 2012:42). The microeconomic concepts, on the 
other hand, which apply to single producers or industries, are less controversial despite the 
variety of indicators within this group. Although in recent years the public discourse has 
focused more on the macro concept, it is less well established in economic theory than the 
micro concept. Countries may compete for market share or for foreign investment but the 
attributes of stability, good government and profitable investment opportunities, are better 
summarized as a favorable business climate than competitiveness. Scott and Lodge (1985) gave 
the definition of the national competitiveness as ‘a country’s ability to create, produce, 
distributes and/or service products in international trade while earning rising returns on its 
resources.’ 

From the national competitiveness point of view the most important sources of 
measurement are developed by: - World Competitiveness Yearbook, IMD; - Global 
Competitiveness Report, WEF; - New Economy Report, OECD - DTI competitiveness 
indicators. 

 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
Fıgure 2 : Global Competitiveness Index Framework, WEF, 2014-2015:9 
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The best known version of the macro concept is the World Competitiveness Index. This 

ındex is computed and published yearly by the World Economic Forum and Institute of 
Management Development (WEF/IMD, annual since 1995). We will summarize GCI to 
exemplify what kind of measurement is used in measuring national level of competitiveness in 
order to highlight the complexity and logic behind measurements. Accordingly, WEF considers 
12 major pillars/measurement categories to quantify competitiveness: well-functioning public 
and private institutions (pillar 1), appropriate infrastructure (pillar 2), a stable macroeconomic 
framework (pillar 3), good health and primary education (pillar 4), higher education and 
training (pillar 5), efficient product markets (pillar 6), efficient labor markets (pillar 7), efficient 
financial markets (pillar 8), the ability to harness the benefits of existing technologies (pillar 9), 
market size (pillar 10), producing new and different goods using the most sophisticated 
production processes (pillar 11) and through innovation (pillar 12).   

The index is the basis for an international ranking of countries in terms of their business 
climate. It is a composite of a large number of attributes condensed into a single index. It may 
serve a useful purpose to international investors. But index’s theoretical base and, especially, its 
aggregation method are problematic (Siggel, 2007:6-7). 

The Global Competitiveness Report of the World Economic Forum with its 
comprehensiveness, both in number of countries, as well as by the number of indicators 
provides a complete analysis of the competitiveness of the economy, both in absolute terms, the 
value of the indicators themselves, as well as relative, enabling comparison with other 
countries, and as per the Global Competitiveness Index, and the individual elements of 
competitiveness, which enables detailed analysis and draw conclusions that should be the basis 
for corrective action.(Knezevic and Ivkovıc,2013) 

Measuring competitiveness in terms of ‘national needs’ is clearly a difficult task as it 
requires a careful clariflcation of the national needs of each country separately analysed. Most 
recent research avoids this issue and concentrates on relative performance measures, cost 
advantages or qualitative assessments of countries' international business ratings. (Buckley et 
al., 1988) 
 

III. The Relationship Betweeen Competitiveness and Entrepreneurship: 
Literature Review  

The number of researches on “new global competition” ,“international 
competitiveness” and systematic competitiveness”  has increased recently as a result of 
growing importance given to competitiveness issues. Due to the continuous change of the 
dimensions of competition, competitiveness and related topics have become one of the 
confusing concepts for the academicians and researchers.  

In last years, there is a worldwide consensus on the critical role of competitive markets 
and entrepreneurs in economic development. In developing countries, the primary barrier to 
economic growth is often not so much a scarcity of capital, labour or land as it is a scarcity of 
both the dynamic entrepreneurs that can bring these together and the markets and mechanisms 
that can facilitate them in this task. Entrepreneurs can provide the structural transformation of 
countries from low income, primary-sector based societies into high-income service and 
technology based societies (Hilman and Warokka, 2011). While traditional theories suggest that 
entrepreneurship will retard economic growth, these new theories suggest exactly the opposite 
– that entrepreneurship will stimulate and generate growth (Audretsch,2003). 

Microeconomic concepts and indicators of competitiveness have a more solid 
theoretical base because they focus on the essential characteristics of producers in competition 
for market share and profits or the ability to export. This ability can be measured by the size or 
increase of market share (e.g. Mandeng, 1991), by export performance (e.g. Balassa, 1965), by 
price ratios (e.g. Durand and Giorno,1987), cost competitiveness (e.g. Turner and Gollup, 1997; 
Siggel and Cockburn, 1995), or by more complex and multi-dimensional indicators (e.g. Porter, 
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1990; Buckley et al.,1992; Oral, 1993). These indicators differ from each other in terms of 
various characteristics, especially in terms of the number of dimensions they focus on. 

From the firm competitiveness point of view, the economic literature shows that the 
main determinat factors of competitiveness are the entrepreneurship and the investments. 
Competitiveness of firms has been studied in the interdisciplinary fields of strategy, operations 
and economic (Ambastha and Momaya, 2004). Research presents many perspectives and 
frameworks at the country, industry and firm level. While some studies focus on individual 
firm and its strategies for global operations, some others observe the role of management in 
competition (Oral, 1993; Offstein et al., 2007). Krugman and Hatsopoulos (1987) have used 
market share as indicator of U.S. competitiveness in manufacturing. Competitive advantage 
may then be reflected by increased market share. They observed that the international market 
share of U.S. manufacturing declined in the early 1980s, which they analysed as the reflection 
of declining competitiveness.However, measuring competitiveness of firms and benchmarking 
with other companies are negligible in the literature (Oral et al., 1999; Oral, 2009). This is 
surprising since measurement of competitiveness of nations has well developed with respected 
benchmarking studies available (Cetindamar and Kilitcioglu,2013) 

There are many dimensions to the connection between competition and economic 
growth, but an important area of empirical research has focused on analysing the impact of 
product market competition on productivity growth. Ahn (2002) highlights in a recent survey of 
the literature, that a large number of empirical studies seem to confirm that product market 
competition encourages productivity growth. Nickell (1996) is representative of such a study. 
He finds that, competition was associated with both higher productivity levels and productivity 
growth for a sample of 676 UK firms between 1975–1986. Disney et al. (2000) extend Ahn’s 
study to a larger data set of around 143,000 UK establishments over the period 1980–1992.  
Researchers find similar results. Klette (1999) for Norway,  using a different methodology, 
finds that, plants with higher market power tend to be less productive for 14 manufacturing 
industries.  

At the same direction, competitiveness is critical for achieving economic growth and 
development. Therefore, building and sustaining competitiveness under the condition of 
globalization and increasing international competition has become the government's top priority 
at all levels–local, regional and national (Boschma, 2004). In a cross-country study (100 
countries over the period 1986–1995), using the presence of an antitrust policy as the main 
proxy for intensity of competition, Dutz and Hayri (1999) show that competition has a positive 
impact on growth, both in developed and developing countries. An interesting finding in their 
study is that, unlike their Latin American and European counterparts, a group of Asian 
countries did not show any correlation between competition and growth.   

In the last decade of the twentieth century there was the strong momentum of science 
and the development of global markets accentuated as never before the issue of competitiveness 
(Hamel and Prahald, 1994:29) to the micro, so as more recent phenomenon and 
competitiveness at the macro level. At the macro level, the indicators proposed by Hatsopoulos, 
Krugman, Summers (1988) and Markusen (1992) are dynamic in that they measure changes in 
welfare over time. The real exchange rate index also conveys a message concerning changes 
over time. On the other hand, it can be used to measure the degree of currency misalignment at 
one moment in time. Depending on how, precisely, it is used, it can have a static or dynamic 
interpretation (Siggel, 2007:12). 

Entrepreneurship defined as the alertness to new opportunities by Kirzner (1997). 
Entrepreneurs are alert; this is their characteristic feature. In addition, Kirzner posits, 
entrepreneurship is seizing an opportunity by taking innovative actions. Entrepreneurs 
innovate; this is what they do. If the opportunity discovered is a real one, the entrepreneur will 
act on it. Thus, the alertness and exploitation of opportunities constitute entrepreneurship, 
whatever the underlying motivations may be (Koppl and Minniti 2009). 

The relationship between entrepreneurship and economic activity is complex, and 
modeling it is not easy because of the many factors affecting simultaneously both 
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entrepreneurial activity and economic growth (Wennekers and Thurik, 1999). Some scholars, 
like Carree et al., (2007) and Hessels et al. (2008), have argued that the relationship between 
business ownership rates and economic growth changes over time and may depend on the level 
of economic development. Others, instead, have argued that the competitive impact, and 
consequently the contribution of the entrepreneurial efforts to economic growth, differ not only 
among countries (Carree et al., 2007), but also among regions within countries (Audretsch and 
Keilbach, 2004; Belso-Martínez, 2005). Clearly, to determine the direction of causality between 
entrepreneurial activities and economic growth at the country level is particularly difficult. 
While some studies emphasize the effect of entrepreneurial activity on national economic 
growth, others focus on the effect of economic growth on entrepreneurship rates. 

However, going beyond the relevant function of entrepreneurship in job generation, 
there is an important debate about the real impact that entrepreneurship has on countries’ 
economic and competitiveness development ( van Stel et al. 2005; Acs and Amorós 2008). 

When causality is reversed and the effect of economic development on entrepreneurial 
activity is considered, Carree et al. (2002) have found that the relationship between the level of 
per capita income and the rate of self-employment (or business ownership) in 23 OECD 
countries may be approximated by a U-shaped curve. The relative number of new businesses 
created in a country decreases as higher per capita incomes are considered up to a point beyond 
which further increases in per capita income are associate with increasing startup rates. The 
intuition behind these findings is that in relatively poor countries starting a business provides a 
way to earn a living. Thus, a large number of people are involved in startups. As countries get 
richer, however, more people find work in manufacturing and services and tend to choose those 
jobs over starting their own businesses, as the former are perceived as being a more stable 
source of income. 

This trend is reversed in richer countries where people prefer again to start their own 
businesses rather than work for others in the hope of higher earnings or to enjoy more 
autonomy and decision making power over their labor. Wennekers et al. (2005) confirmed 
Carree’s original findings of a U-shaped relationship between entrepreneurship rates and level 
of economic development, measured by income per capita and various socio-demographic 
variables. Acs and Amorós (2008) and Amorós and Cristi (2008) replicated the study by 
Wennekers et al.,(2005) using longitudinal data for Latin American countries and also found 
evidence of a U-shaped relationship., 

Overall, general agreement now exists that the percentage of population involved in 
entrepreneurial activities is higher in developing regions or countries (Acs and Amorós, 2008), 
and that the characteristics of entrepreneurship vary depending on per capita GDP and level of 
development (Minniti and Levesque 2010). 

Some paper deals with the relation between entrepreneurship education and 
competitiveness of the national economy (Knezevic and Ivkovic,2013). The study wants to 
show that the promotion of entrepreneurship education is an important link in the process of 
improving competitiveness, especially in the middle and high-income countries. Paper shows 
that in modern economies there is a correlation between economic development and 
competitiveness. Competitiveness of medium-developed and developed countries highly 
dependent on the efficiency of the economy and of the higher education and training. 

Although many studies have shown that most entrepreneurial activity results from 
opportunities (Feldman and Bolino 2000; Carter et al., 2003; Bosma et al., 2008), necessity-
driven entrepreneurship is nonetheless significant, especially in many developing countries. 
Many of these entrepreneurs operate in the informal sector and are survival entrepreneurs 
(Naudé, 2007). They are usually selfemployed or, in some cases, have a very small number of 
employees (Banerjee and Duflo, 2007). The intuition is that entrepreneurs with low levels of 
education, resources, and social capital, generally are involved in low productivity activities. 
Consequently, their impact on economic growth is expected to be low. 

Acs and Amoros’ study (2008) analyses the relationship between entrepreneurial 
dynamics and the level of competitiveness in Latin American countries. They construct a series 
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of regressions to verify the relationship between entrepreneurial dynamics and the level of 
competitiveness and economic growth. Using longitudinal data for 55 countries over the period 
2001-2006, writers test different specifications of the data. Based on a stage of economic 
development model, paper demonstrate that Latin American countries under the model 
followed different paths related to competitiveness. These different paths can explain the effect 
of specific competitiveness conditions on entrepreneurial dynamics in Latin America.  

Amoros et al.(2011) aims to quantify the importance of a country’s entrepreneurship 
level in terms of its competitiveness rates. Their hypothesis is that those countries 
entrepreneurship growth rates increase their competitiveness indicators and that this 
entrepreneurial improvement could be a key factor in reaching the next stage of development. 
Their results suggest that Latin American countries need to gain entrepreneurial dynamics and 
economic (and competitiveness) development by transforming their typical self-employment or 
low value-added new ventures for local markets into strong, innovative networked firms 
competing globally. 
 

IV. Results 
Competitiveness is considered as a key criterion for assessing the success of countries, 

industries and companies. Country competitiveness has become a central theme for both 
developed and developing nations.  

This focus on national competitiveness has been increasingly reinforced by global 
competitiveness rankings published, on a regular basis, by a variety of institutions. They 
measure and track nations across various metrics and indicators, including the strength of their 
public and private institutions, the quality of their infrastructure, their macroeconomic 
environment, education, health, market efficiency, financial market development, and their 
state of bureaucracy and transaction costs and flows, among others.   These are comprehensive 
reports that benchmark our performance and attractiveness as nation states in the economic 
sphere. World Economic Forum defines competitiveness as the set of institutions, policies and 
factors that determine the level of productivity. Moreover, competitiveness can be defined as 
acquisition more market share, greater profitability and long-term stability and growth of these 
indicators thereby improving the welfare and living standards of people. Putting it in 
perspective, companies and industries must be well competitive in domestic and international 
markets in order to survive. With respect to recent competitive and dynamic environment if 
companies want to be successful in competition arena, they must have competitive advantage 
which means creating and sustaining superior performance. The strength of competition 
depends on both the conduct of firms and the external business environment in which they 
compete, the state of infrastructure, legal framework and the effectiveness of the financial 
system. Mostly, barriers to competition in developing countries stemming from inappropriate 
government policies, and anti-competitive behavior of firms are common. How to build, restore 
and sustain competitiveness will be one of the key themes of the globalized World. 

What has recent research taught us about the link between the competition and 
entrepreneurs in the economy? How can these lessons be translated into advice for public 
authorities wishing to use competitive forces as an ally in the interest of improving productivity 
and innovation? And finally, how does the usefulness of these lessons depend on the overall 
level of development of the economy concerned? This answers are so crucial for developing 
countries. 

Our study is admittedly exploratory and more work is needed in this area. Our theorical 
explanations show the importance of entrepreneurial activities across countries and relate them 
generically to differences in government behavior. A follow up analysis, for example, would 
call for detailed empirical studies is several of the countries. In spite of our data limitations, we 
believe our paper provides important insight on an underappreciated phenomenon and suggests 
that studying the entrepreneurial activity may be important to better understand the delicate link 
between entrepreneurs, government behaviour and economic growth. We hope others will 
follow. 
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Abstract 

This paper examines the long-run relationships of the growth model in 21 

emerging countries and their alteration when countries in the considered 

panel vary. Panel estimations using quarterly data for the period 1995-2013 

are made for different groups of emerging countries, such as the Full, F-10, 

Advanced, and Secondary. Additionally, the paper analyzes the changes in 

the relationships between growth, financial development, and trade 

openness in groups of emerging countries by taking the presence of 

structural shifts into account where they exist. Recent panel techniques are 

employed in this study. The empirical findings reveal that economic growth 

is highly related to financial development and trade openness only in 

emerging countries which are not exposed to structural shifts. However, the 

estimation results illustrated that economic growth is not related to financial 

development and trade openness in countries exposed to structural shifts. 

Division of the sample into more narrow groups does not change the 

estimation results for unstable countries.  
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1. Introduction 

The discussion about the relationship between economic growth, financial 

development, and trade openness has been continuing for decades. The neoclassical 

growth theory (Solow, 1956) argues that long-run economic growth is not affected 

by the changes in the policies. The endogenous growth theory suggests that long-

run economic growth may be achieved through financial development (Romer 

(1986), Lucas (1988), Rebelo (1991), Grossman and Helpman (1991), Pagano 

(1993), Khan (2001)). Economic growth increases with financial development 

(Bagehot (1873), Schumpeter (1934), Hicks (1969), McKinnon (1973), Shaw 

(1973), and Claessens and Laeven (2005)). Increasing the pace of financial 

liberalization may enhance economic growth (Bekaert and Harvey (2000), Bekaert 

et al. 2001, 2002, and 2005). Blackburn and Hung (1998) allocate the endogenous 

growth theory to explain that financial development and trade liberalization do not 

influence economic growth significantly.  

The endogenous growth theory indicates that policy changes such as 

investments to human capital, research and development, and infrastructure may 

create economic growth in the long run. Capital accumulation, technological 

innovation, and efficient allocation of resources may be achieved through financial 

development (Menyah, Nazlıoğlu, and Wolde-Rufael, 2014). Trade openness and 

policies regarding trade and finance influence the economy through; competition, 

economies of scale, increasing inputs and production, capacity utilization, and 

spillover effects. Financially developed economies produce more aggregate output 

via better human capital and increasing returns on investment which in turn 

increases the savings rate of such countries (Kar, Peker, and Kaplan, 2008). Rajan 

and Zingales (2003) indicate that higher levels of capital flows and trade lead to 

financial development. A positive long-run relationship is present between trade 

openness and financial development (Kim et al., 2010). Imports and exports 

increase with financial development (Wolde-Rufael, 2009). 

Levine (2003) states that financial development may increase the returns to 

saving and decrease risk; thereby decreasing savings and in turn economic growth. 

Robinson (1952) argued that economic growth creates financial development. 

Lucas (1988) stated that finance is not strongly influential on economic growth, in 

other words its role is overemphasized. Schumpeter (1934) argued that financial 

development increases economic growth through efficient allocation of resources 

that leads to technological innovations. Patrick (1966) suggested two perspectives; 

the demand following hypothesis, and the supply leading hypothesis which reflect 

the direction of the causality to be of importance. The direction of causality may be 

analyzed in four categories: (i) unidirectional causality from financial development 

to economic growth (supply leading hypothesis), (ii) unidirectional causality from 

economic growth to financial development (demand following hypothesis), (iii) 

bidirectional causality between financial development and economic growth, and 

(iv) no causality between financial development and economic growth (neutral 
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hypothesis). 

In the literature, most of the studies use Granger causality tests, cross-

section analysis (Goldsmith (1969), Atje and Jovanovic (1993), King and Levine 

(1993a and 1993b), Levine and Zervos (1998)), panel time-series analysis (Levine, 

2005), panel GMM estimation (Levine, Loayza, and Beck, 2000; Beck, Levine, 

and Loayza, 2000) with fixed and random effects estimators (Hsiao et al., 1989; 

Pesaran and Smith, 1995; Weinhold, 1999; Nair-Reichert and Weinhold, 2001), 

and panel cointegration analysis (Neusser and Kugler, 1998; Christopoulos and 

Tsionas, 2004) to analyze the relationship between economic growth and financial 

development. Roubini and Sala-i-Martin (1991), state that economic growth is 

positively influenced by trade and financial liberalizations. The developed and 

developing countries that have well-functioning financial markets experience 

higher economic growth rates (Hassan et al., 2011, Kar et al., 2011). 

In July 2011, Frontier Strategy Group (FTSE) released the F-10, a list of 

the top 10 emerging markets that are most tracked by global multinational 

companies, namely: China, Brazil, India, Mexico, Russia, Indonesia, Colombia, 

Argentina, Chile, and Turkey†. The FTSE group, on the basis of the national 

income and the development of the market infrastructure, classifies the emerging 

markets into two different groups: the Advanced Emerging Markets and the 

Secondary Emerging Markets. The Advanced Emerging Markets group consists of 

countries with upper or lower middle Gross National Income (GNI) with advanced 

market infrastructure or countries with high GNI with lesser developed market 

infrastructure. The Secondary Emerging Markets group encloses countries with 

low, lower middle, upper middle and high GNI with reasonable market 

infrastructure and upper middle GNI countries with lesser developed market 

infrastructure (FTSE, 2014). The first group includes Brazil, Czech Republic, 

Hungary, Malaysia, Mexico, Poland, South Africa, Taiwan, Thailand, and Turkey. 

The second group consists of Chile, China, Colombia, Egypt, India, Indonesia, 

Morocco, Pakistan, Peru, Philippines, Russia, and the United Arab Emirates. 

This paper examines the long-run relationships in the growth model 

between economic growth, financial development, and trade openness in 21 

emerging countries‡ for the period 1995-2013 on quarterly basis. These emerging 

countries are analyzed in both narrower groups and according to the FTSE Group 

classifications -F-10, Advanced, and Secondary§- in order to compare the results of 

the analysis when emerging countries are combined in different panels. 

                                                           
† http://blog.frontierstrategygroup.com/2011/07/keeping-an-eye-on-latin-america-

you%E2%80%99re-in-good-company/ 
‡ Estimated 21 emerging countries are: Argentina, Brazil, Bulgaria, Chile, Colombia, 

Estonia, Hungary, India, Indonesia, Lithuania, Malaysia, Mexico, Peru, Philippines, Poland, 

Romania, Russia, South Africa, Thailand, Turkey and Ukraine.  
§ Data for China, Czech Republic, Egypt, Morocco, Pakistan, Taiwan, and the United Arab 

Emirates were lacking and thus not included in the estimations.  
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The novelty of this study is the analysis of the long-run relationships in 

growth model of emerging countries in the presence of structural breaks. The rest 

of the paper is organized as follows. In the next section, the applied methodological 

approach is presented. In section 3, the obtained empirical results are reported, and 

finally, the last section concludes. 

 

1. Methodology 

Numerical studies on the relationships between economic growth and its 

determinants in emerging countries estimate the basic model that demonstrates the 

linear relationships between variables (Halicioglu, 2007, Vo, 2010, Polat et al., 

2014). Thus the relationships between economic growth, financial development 

and trade openness take the following form:    

ttjtj TOFDGR    lnln  ln ,2.10tj,     

        (1) 

where GRj,t  is economic growth of the jth country at  period t. Following 

general practice in the literature, economic growth is presented by the real income 

per capita. FDj,t is the financial development of the jth country and is proxied by 

Money Supply (M2) as a ratio to the GDP of the particular country. Finally, TOj,t is 

the trade openness of the jth country expressed as the sum of export and import 

share to the GDP at period t. εt is the error term associated with each observation at 

period t. Financial development and the increase in the degree of trade openness 

are expected to have a positive effect on the economic growth of a country, 

therefore coefficients β1 and β2 are expected to have positive signs. 

 

2.1 Unit root tests 

  In this paper different tests for the panel unit root are used. The first group 

consists of tests that do not allow for structural changes in series. These are the 

Levin, Lin and Chu (LLC) test (Levin et al., 2002), the Im, Pesaran and Shin (IPS) 

test (Im et al. 2003), the Fisher-type tests using ADF and PP tests Maddala and Wu 

(1999) and  the Choi (2001), and the Hadri (Hadri, 2000) test.  

However, the considered unit root tests do not take into account the 

presence of any structural shifts in series. Therefore, as proposed by Im et al. 

(2005), the LM unit root test was employed. This is a panel extension of the 

Schmidt and Phillips (1992) test allowing for one and two structural shifts in the 

trend of a panel and of every individual time series.  

 

2.2 Stability test 

 In order to be able to apply panel cointegration tests allowing for structural 

shifts, it is necessary to examine series for stability. The Hansen’s (1992) stability 

test was employed in this study to estimate parameter stability in cointegration 

relationships. The test is based on the fully modified OLS residuals proposed by 
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Phillips and Hansen (1990). A necessary requisite of the test is that series have to 

be non-stationary.  

2.3 Cointegration tests 

Cointegration tests were employed in this study in order to determine 

whether long-run relationships exist between investment and savings. Two of them 

are the Kao (1999) and the Pedroni (1999) cointegration tests, which do not allow 

for structural shifts in series. The next one is the Westerlund (2006) panel 

cointegration test, which allows for multiple structural breaks in series. The 

following system of cointegrated regressors is considered for estimation in 

cointegration tests:  

ititiit xy         (2) 

Where i=1,…, N, and t=1,…., T,  αi are constant terms, β is the slope, yit 

and xit are non-stationary regressors, and εit are stationary disturbance terms. Kao 

(1999) proposed two types of panel cointegration tests, the Dickey-Fuller (DF) and 

the Augmented Dickey-Fuller (ADF) tests.  

Pedroni (1999) developed a panel and group cointegration test where seven 

residual-based tests (with four panel statistics and three group statistics) were 

introduced in order to test the hypothesis of no cointegration in dynamic panel 

series with multiple regressors.  

In order to examine the regression model (1) in the case when structural 

breaks are detected, Westerlund (2006) methodology is employed in this study. 

This is the panel cointegration test that allows for multiple structural breaks 

accommodation in the level as well as in the trend of cointegrated regression. This 

test is based on the panel cointegration residual-based LM test proposed by 

McCoskey and Kao (1998), which does not allow for structural shifts. The 

advantage of Westerlund’s test is that it allows for the possibility of known a priori 

multiple structural breaks or it allows for breaks the locations of which are 

determined endogenously from the series.  

 

2. Empirical Results 

3.1 Unit root tests 

First, in order to examine the cointegration relationships between growth, money 

supply, and trade openness panel series for the considered groups of emerging 

countries -Full, F-10, Advanced, and Secondary- it is necessary to investigate the 

integration order of panel series. Five alternative unit root tests, the LLC, IPS, 

ADF, PP, and Hadri tests are employed in order to test for the presence of the unit 

root in panel series. The LLC test has a null hypothesis of the common unit root 

process presence. The IPS, the ADF, and the PP test for the presence of individual 

unit root process in series. Finally, the Hadri test hypothesizes that there is no unit 

root in the common unit root process. The results of the unit root tests will be 

supplied upon request. Based on the results of the alternative unit root tests, it can 
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be concluded that the money supply series for all countries’ groups are generated 

by a non-stationary stochastic process as well as GDP per capita and trade 

openness series.  

The prerequisite of Hansen’s (1992) stability test is that the variables have to 

be non-stationary. However, in order to acquire stronger evidence of a unit root 

presence in unstable as well as in stable series, the panel unit root tests proposed by 

Im et al. (2005) that allow for one and two structural shifts in series were applied. 

The results for the LM unit root tests with structural shifts for Full, F-10, Advanced 

and Secondary groups will be supplied upon request. Both types of unit root tests 

with one and with two structural shifts provide strong evidence of the unit root 

presence in the panel series of all four considered groups of countries. The LM 

statistics for individual countries failed to reject the stationarity hypothesis in some 

cases where one structural shift was allowed. However, the tests which allowed for 

two structural shifts demonstrated stronger power to reject the null hypothesis of 

series’ stationarity.  

 

2.2 Stability test 

Based on the results of the panel unit root tests, GDP per capita and money supply 

and trade openness the series are accepted as non-stationary, therefore Hansen’s 

(1992) stability test can be applied. The results of the stability tests for all 

considered countries will be available upon request. The supF statistic rejects the 

stability of model parameters indicating the presence of structural change in 

parameters for Argentina, Brazil, Bulgaria, Chile, Hungary, India, Indonesia, 

Philippines, Poland, Thailand, Turkey, and Ukraine. In all other cases, the model 

parameters appeared stable. The meanF statistics of Colombia, Estonia, Mexico, 

South Africa, and Ukraine failed to reject the hypothesis of cointegration. The 

meanF statistic rejects the hypothesis of cointegration in favor of the instability of 

the overall model for all the other cases. The Lc statistic failed to reject the null 

hypothesis of constant parameters only in Estonia, Mexico, Peru, and South Africa. 

In all other cases, the statistic rejects the hypothesis of constant parameters. The 

results of the stability test clearly divide the considered countries into two groups. 

The first group consists of Estonia, Mexico, and South Africa where no evidence 

was found for the presence of structural shifts. None of the applied tests provide 

evidence of instability in these countries. The second group consists of the other 

estimated countries where at least one of the stability tests detects the presence of 

sudden structural shifts in the model.  

 

2.3 Cointegration test 

After investigating the stability properties of cointegrating vectors, the 

Westerlund (2006) panel cointegration test with multiple structural breaks can be 

applied to the instable series. Tables with results for the panel cointegration test 
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that allow for multiple structural shifts will be available upon request. The 

countries which are found instable by the stability test are included to the panel 

cointegration test that was applied to the Full, F-10, Advanced, and Secondary 

groups only. The test assumed to detect five structural breaks at maximum. Panel A 

demonstrates the results of the test in which structural shifts are allowed in 

constant. Panel B illustrates test results where structural shifts are allowed for both 

constant and trend of the regression. The results indicate that the test detected 

different break locations for the estimated countries. However, a tendency may be 

followed in results around some particular dates. For example, there is a prevalence 

of breaks (in constant and in constant and trend) occurring in the periods 1997-

1998 and 2003-2004. The 1997-1998 period can be explained by the Asian 

financial crisis by which the Asian and many other emerging countries were 

affected. The 2003-2004 period can be explained by rapid growth of commodity 

prices such as nickel, copper, zinc and others. This may be one of reasons of 

considerable growth in emerging markets (Arbatli and Vasishtha, 2012).  
 The statistics of the LM panel test in all groups of countries are consistent 

with each other in both cases when breaks are allowed only in level and in both 

level and trend. In both cases, the LM statistics reject the null hypothesis of 

cointegration, providing no evidence for cointegration in all considered panels. 

Thus, the GDP per capita, money supply, and trade openness variables in the 

panels with unstable models are not cointegrated when multiple structural breaks 

are allowed.  

 The Pedroni (1999) and Kao (1999) panel cointegration tests are employed 

to series after finding evidence of variables non-stationarity.  Table 15 presents the 

results of the Pedroni (1999) and Kao (1999) panel cointegration tests. The panel 

cointegration tests are applied to four groups: Full, F-10, Advanced, and 

Secondary. The panel ADF-statistic failed to reject the hypothesis of no 

cointegration in all groups except, the secondary group in which the constant was 

considered only. At the same time, the group ADF-statistic failed to reject; both the 

hypothesis of no cointegration in full, F-10, and secondary groups when constant 

and trend are allowed, and the hypothesis of the advanced group when constant and 

constant with trend are allowed in the regression. All other statistics of the Pedroni 

cointegration test rejected the hypothesis of no cointegration in all groups, 

providing strong evidence of stable long-run relationships among panel series.  

The Kao cointegration test is an ADF based test and is sensitive to the 

information criterion used and lag selection. The Kao test failed to reject the 

hypothesis of no cointegration in all estimated groups, in line with the ADF 

statistics of the Pedroni cointegration test. The Kao cointegration test results did 

not provide any evidence to support the existence of long-run relationships among 

panel series in emerging countries. However, five statistics of the Pedroni test 

provided strong evidence to conclude that long run relationships between panel 

series exist in all groups of considered emerging countries.     
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Table 1. Panel cointegration tests 

 Full F-10 Advanced Secondary 

 c c&t c c&t c c&t c c&t 

Pedroni         

Panel v-Statistic 16.68** 26.10** 14.07** 24.35** 20.31** 24.48** 10.22** 29.87** 

Panel rho-

Statistic 
-29.44** -14.91** -16.45** -9.61** -20.97** -12.51** -10.11** -9.65** 

Panel PP-Statistic -20.92** -14.05** -12.39** -10.74** -14.98** -13.48** -9.86** -9.41** 

Panel ADF-

Statistic 
-0.38 3.99 -1.16 -0.22 -0.28 -0.19 -2.30** 0.20 

Group rho-

Statistic 
-17.83** -11.29** -10.69** -6.49** -11.88** -7.28** -9.11** -5.87** 

Group PP-

Statistic 
-19.66** -12.55** -10.64** -8.02** -13.94** -9.03** -9.16** -6.34** 

Group ADF-

Statistic 
-1.98* 2.21 -1.67* -0.01 -1.34 0.50 -2.48** 0.31 

Kao         

ADF 0.15  -0.22  0.41  -0.73  

Note: The critical values are based on Pedroni (2004). Null hypothesis for cointegration 

tests: No cointegration. ** and * reject hypothesis of no cointegration at 1% and 5% level 

of significance. Lag selection is based on the SIC with automatic selection. 

 
 

Table 2. Panel cointegration tests 

 Full F-10 Advanced Secondary 

 c c&t c c&t c c&t c c&t c c&t c c&t c c&t c c&t 

Pedroni U  S  U  S 1  U  S  U  S  

Panel v-

Statistic 
15.41** -26.03** 6.52** 4.04** 13.34** 23.32**   17.90** 21.83** 2.67*

* 

1.49 10.22** 29.87** -  

Panel rho-

Statistic -28.19** -14.31** -5.29** -4.05** -15.62** -9.14**   -18.53** -11.09** 
-

1.84* 

-

1.82* 
-10.11** -9.65** -  

Panel PP-

Statistic -19.94** -13.51** -3.82** -3.69** -11.75** 
-

10.22**   -13.16** -11.92** 
-

1.63* 

-

2.02* 
-9.86** -9.41** -  

Panel ADF-

Statistic -0.52 3.77 0.56 1.62 -0.16 1.17   0.15 1.76 
-1.07 -0.55 

-2.30** 0.20 -  

Group rho-

Statistic -18.17** -11.36** -2.696** -2.04* -10.99** -6.42**   -13.00** -7.76** 
-1.25 -1.12 

-9.11** -5.87** -  

Group PP-

Statistic -20.14** -12.49** -2.67** -2.61** -10.88** -7.89**   -15.22** -9.45** 
-1.52 -

1.69* 
-9.16 -6.34** -  

Group ADF-

Statistic -1.99* 2.19 -0.61 0.22 -0.98 0.49   -0.32 1.68 
-0.87 -0.26 

-2.48 0.31 -  

Kao               -  

ADF 0.49  -0.15  -0.61    1.55*  -0.89    -  

Johansen       28.94** 22.85**     -0.73  -  

Note: The critical values are based on Pedroni (2004). Hypothesis for Pedroni cointegration 

test: No cointegration. ** and * reject hypothesis of no cointegration at 1% and 5% level of 

significance. Lag selection is based on the SIC with automatic selection. 1. In this group of 

stable countries only Mexico is estimated.  

 

 The results of the Pedroni and the Kao cointegration tests for the panels of 
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the OECD, EU15, NAFTA and G7 series which are presented in Table 1 provide 

significant evidence for cointegration relationships between estimated variables. At 

the same time, LM statistics of the test for cointegration with multiple structural 

breaks rejected the hypothesis of the presence of cointegration in unstable series. 

However, in order to analyze the growth equation in emerging countries 

thoroughly, it is necessary to test for cointegration in panels which include the 

stable countries only. Therefore, Table 2 presents the results of the Pedroni and the 

Kao panel cointegration tests, where Full, F-10, Advanced, and Secondary groups 

are divided into two sets. One set consists of unstable countries (U) and the other 

set includes stable countries (S). The Pedroni and the Kao panel tests could not be 

applied to the subgroup of stable countries due to panel absence in F-10 group. The 

Johansen cointegration test was applied to Mexico since it is the only country 

included in this group. There are no stable countries in the secondary group. Hence, 

the estimations are only made for the set of unstable countries. From results of 

Table 2 it can be seen that the division of the Full and F-10 groups into stable and 

unstable countries did not change the results which are extracted from the full 

sample in Table 1. Although, the ADF based statistics and the Kao test fail to reject 

the hypothesis of no cointegration, other five statistics of the Pedroni test do reject 

it. Based on the results, the long-run relationships exist in growth models of stable 

countries in Full and F-10 groups. Results of cointegration tests provided weak 

evidence of cointegration in the set of stable countries of the advanced group.  
Empirical results indicate that ignorance of structural breaks produces 

wrong conclusions. Thus results of the Pedroni test in Table 1 provide strong 

evidence for the existence of long-run relationships in the growth model of the 

estimated emerging countries. Even if the emerging countries are grouped into two 

sets as the stable and unstable ones the results of the Pedroni test indicates the 

existence of cointegration relationships in unstable sets for all country groups. The 

application of the appropriate test to the unstable countries (Westerlund, 2006), 

shows that the long-run relationships in the growth model are not present in any of 

the emerging country groups. Therefore, no evidence supporting the long-run 

relationships in the growth model in countries where structural shifts are detected is 

found. The variables of the growth model are highly cointegrated in stable 

countries of the Full and F-10 groups, and very weak evidence is found in support 

of cointegration relationships in the group of advanced countries.      

 

3. Conclusion 

This paper examined the long-run relationships in the growth model between 

economic growth, financial development, and trade openness in 21 emerging 

countries. These emerging countries were analyzed in narrower groups as well -F-

10, Advanced, and Secondary- in order to compare the results of the analyses when 

emerging countries are considered in different panels. Recently developed 

econometric methods were applied to the annual series in order to investigate the 
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cointegration relationships of panel series in the growth model, taking into account 

the presence of structural shifts when it was relevant. Hansen’s (1992) stability test 

was employed to detect the series where structural shifts took place. As a result, 

only three countries out of 21 estimated emerging countries were exposed as stable 

countries. The Westerlund (2006) cointegration test was applied to four groups of 

countries, Full, F-10, Advanced, and Secondary where only unstable countries 

were included, allowing for maximum five breaks. No evidence was found for the 

long-run relationships in the growth model of all groups in the presence of 

structural shifts. Opposing the results of the Westerlund (2006) test, the Pedroni 

panel cointegration test provided strong evidence of cointegration for all groups of 

considered emerging countries when tests were run for full samples and for the 

sample divided into stable and unstable groups. For all groups, the Pedroni test 

provided strong evidence of cointegration between panel series. However, when 

the advanced countries group was divided into stable and unstable country sets, the 

evidence in support of cointegration relationships in the set of stable countries was 

very weak.  

This study illustrates that the analysis of relations in the growth model of 

emerging countries is sensitive to panel selection: Full, F-10, Advanced, and 

Secondary. The presence of uncounted structural shifts leads to the 

misinterpretation of cointegration tests. Thus, the Pedroni test which does not 

consider structural shifts indicated the existence of cointegration relationships in 

unstable panels. The Westerlund test did not detect any cointegration relationships 

in the presence of structural breaks in countries which were identified as unstable 

countries. The results of this study reflect that the long-run relationships in the 

growth model exist, only in stable countries of the Full and F-10 groups and with 

weaker evidence in advanced countries group. In the emerging markets, economic 

growth is highly related to financial development and trade openness only in 

countries which are not exposed to structural shifts. The estimation results showed 

that economy’s growth is not related to financial development and trade openness 

in countries that are exposed to structural shifts. Division of the sample into 

narrower groups does not change the estimation results.   
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Abstract 

Generally, rural-urban migration is attributed to difference in wage rate in rural and 

urban areas. There are many pull and push factor involved in migration decision of 

individuals. Migration also has many direct and indirect impacts on households. 

Rural to urban migration can result in labor shortage in rural areas whereas in 

urban areas it results in congestion and resource pressure. The study aims to assess 

the role of social networks and land resources on rural-urban migration and also the 

impacts of rural-urban migration on nutritional status among children in the Punjab 

Pakistan. This study was conducted in three districts of Punjab namely: Faisalabad, 

Chakwal and Muzaffargarh. The study found that family and social networks at 

destination, farm size, quality of land, number of males above fifteen years of age 

and number of married males in a household were the strongest determination for 

rural to urban migration. The study concludes that rural-urban migration is likely to 

improve the livelihoods of migrant households as it diversifies sources of income. 

The study also finds that food and nutritional uptake in migrant households is 

better compared to non-migrant households. 
Keywords: Migration; rural-urban; farm size; Punjab; Pakistan. 
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1. Introduction 

An increase in population and urbanization is the concern of many countries in the 
world. Historical increase in urban population is attributed to rural-urban 
migration. Migration is movement of people in world from one place to the other 
for permanent or semi permanent resident. There are many types of migration, such 
as forced migration, voluntary migration, international and internal migration etc. 
Rural-urban, urban-rural, rural-rural and urban-urban are some types of internal 
migration. There are various reasons for rural to urban migration. Share of the 
agriculture sector continues declining while that of industrial sector rises in Gross 
Domestic Product (GDP) of Pakistan as a result of the structural transformation led 
by economic development. Employment opportunities also increase with 
increasing industrial output as a result people start moving from rural to urban 
areas in search of better living standard and other facilities. This extraordinary 
increase in population in urban area is attributed to rural-urban migration.  

Migration to urban areas has been viewed as a vehicle for change and as a factor in 
redistribution of population from rural to urban centers. There is a wide range of 
evidences that economic factors have more importance in migration as compared to 
other social and political factors.  Differences in net income, mainly difference in 
wages, are the main reasons of migration. Many studies of migration considering 
economic conditions show that the rural-urban migration is the result of certain 
assumptions like unequal distribution of means of production land, labor and 
capital. Rural-urban migration is assumed to be collective process of choices of 
individuals, those are supposed to be acting like consumers in free trade economy.   

There are observational indications in different parts of the world that 

environmental variations (land degradation, climate, deforestation and loss of 

biodiversity) are taking place at a risky speed sometimes. Livelihood declines due 

to increasing frequency and sternness, more and more people like to migrate. This 

massive movement also has several impacts on environment, yet environmental 

problems are the cause of the migration than consequence. During last decade there 

have been numerous pessimistic estimates of the number of people those move 

from one place to other in world due to environmental push factors and labeled as 

“Environmental Migrants” (Myers, 2005). Most of estimates indicate the number 

of environmental migrants more than migration due to socio-political reasons 

through world.  

Environmental factors and climate changes effects the socio economic conditions 

of the households. In turn they move from those areas to new locations in order to 

improve their social and economic standard. As climate change specially change 

in rainfall influence the many people in Africa to move to urban centers (Barrios 

et al., 2006). Rainfall conditions change the migration pattern of households; 

Rainfall shocks have negative association with outmigration from rural areas; 
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Households are not willing to move to those areas which are more vulnerable to 

droughts, and willing to move to those areas where probability of variation in 

rainfall and droughts are lower (Lewin et al., 2012). Empirical evidences are 

present that migration leads to geographical separation of people but they are 

economically linked (Caces et al., 1985). Rural households have often constraints 

of credit for taking migration decision. Family and social networks facilitate in 

term of credit constraint to new migrants. Pre-established migrant’s household at 

urban centers not only facilitate in providing information related to jobs and 

shelter to new migrants but also provide economic support in term of remittance 

by removing constraints in migration.  During the last 65 years population of 

Pakistan increased many time in general and that of urbanization increased 

manifolds. In 1947, united Pakistan i.e. former East Pakistan and West Pakistan 

was the 13th most populous country of the world with 32.5 million. Today 

Pakistan is the sixth most populous country in the world with population of 

approximately 190 million.  The overall population increased by 525% in 2010 as 

compared to 1951, 2.34% of world’s population lives in Pakistan which means 

that one person out of 39 people is residing in Pakistan (Arif and Hamid, 2007).   

 

Through its formation Pakistan has experienced many migrations in different 

periods. Some of them were due to war, droughts, and natural disaster like flood 

and earth quake.  Others depend on self-selection of individuals. According to an 

estimate, 15 percent of population of 12 big cities of Pakistan has a status of 

migrants from various districts.  Low employment opportunities coupled with 

lower incomes from agriculture induce people for internal migration. In Pakistan 

many studies have made valuable contribution to the literature on migration. 

International migration was the main issue for discussion in many studies 

conducted in Pakistan; internal migration issue is less touched by researcher. For 

internal migration Population census, labor force surveys, population surveys and 

special migration and labor force surveys have been the major source of data for 

these migration studies.  These studies include issues like; determinants of internal 

migration( Irfan, 1986; Ahmad and Sirageldin, 1993; Ara, 1993; Kalim and 

Tahira, 2003 and Memon, 2005), role of socio-economic factors in rural-urban 

migration (Ikramullah and Shair, 2011), push and pull factors involved in 

migration (Sidiqi, 2004), migration on gender basis (Arif and Hamid, 2007; Khan 

and Lubna 2000),  inter-district migration (Sarwar and Sial, 2011), impact of 

human capital on migration, the impact of migration on well being of migrant 

households, migration patterns and inter and intra provincial migration. Close 

observation at them reveals that they have mostly focused on the rate of migration, 

direction of migration flows, gender dimension, factors involved in decision to 

move and earning of migrants and non-migrants. However, little is known about 

the role of social and family networks and land tenure arrangements in rural 

settings on rural to urban migration. The proposed study bridged this knowledge 
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gap by conducting study on the role of networks and land resources on rural to 

urban migration in various districts of Punjab province. 

 

1. Sampling and Measurement 

The Punjab province being the largest province in term of population has majority 

of population in rural areas. Keeping in view varied development status across the 

province, three districts, Muzafar Garh from southern Punjab, Faisalabad from 

central Punjab and Chakwal from barani districts was selected. From Faisalabad 

district 79, 80 from Chakwal and 90 from Muzafar Garh rural households were 

interviewed. A well- structured, pre-tested questionnaire was used to gather 

information on migrants from a household, reasons for migration and variables 

relating to nutrition. 

2. Statistical Analysis 

2.1. Logit Model 

Probability of migration is estimated by employing logit model. Logistic 

regression is useful for a situation in which researcher wants to predict the 

presence or absence of a characteristics or outcome base on values of a set of 

predictor variables. It is similar to linear regression but fitted to model where the 

dependent variable is dichotomous. A logistic model was employed to data to test 

the hypothesis regarding relationship between dependent (rural to urban 

migration) and independent variables.  

Y= (p/1-p) 

(P/1-p) = ß0 +ß1X1  + ß2  X2+ ß3  X3  + ß4  X4+ ß5  X5  + ß6  X6  + ß7X7+ 

ß8X8  + ß9X9+ ß10X10+Ɛ      (1) 

 

Where; 
 
P is the dependent variable and predicted probability of the household’s preference 
 
P = 1 if the household has at least one member outside native village and 0 

otherwise 
 
X1 = Number of males above 15 years age in household 
 
X2 = Number of married male in household 
 
X3 = Farm size (acres) 
 
X4 = Quality of land owned 
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X5 = Availability of transport facility 
 
X6 = Family and social networks at destination 
 
ß0 = Constant, ß’s are the unknown parameters to be 

estimated 

 Ɛ = error term with zero mean and constant variance 

3. Result and Discussion 

The impact of social networks and land resources on rural to urban migration was 

analyzed by applying the logit model and results are given in Table 1. Dependent 

variable was migration from rural to urban areas. Out of six independent variables, 

five variables had significant impact on rural to urban migration and all had 

expected signs. Results showed that the number of males above 15 years in a 

family contributes significantly in rural to urban migration. The male above 15 

years of age are usually those family members who are part of labour force and 

are main pillars for family income generation. If there are more males members 

above 15 years of age in a family, there will be more rural to urban migration, 

implying that as male above 15 years in a family increase by one person, the 

chances to migrate from rural to urban areas increases by 0.05 percent. Zhu and 

Luo (2010), Goldsmith et al. (2004), Ikramullah and Shair (2011) and Zahonogo 

(2011) also found same results i.e. households with more labor force participate 

more in migration. Similarly, married males positively and significantly   

impacted   rural   to   urban   migration.   Married   males   have   more 

responsibility as they have a family to support, that motivate them to migrate 

from rural to urban areas for better employment opportunities.  

The probability for rural to urban migration increases by 0.06 percent as the 

number of married males in a family increases by one person. Farm size has 

highly significant and negative impact on rural to urban migration, similar results 

were found by Zhu and Luo (2010) and Zhao (1999). As the farm area increases 

the probability to migrate from rural to urban area decreases by 0.01 percent. 

When a household has more farm size, he needs more labor to manage and 

perform different farm operations.  In this way increase in farm size decreases 

migration. Quality of land has significant positive impacts on migration implying 

that as the quality of land moves from bad to good that chances for migration 

move up by 0.05 percent. It may be due to the fact that when quality of land 

improves, income generation is more due to agriculture and with more income 

people want a better lifestyle, better health and education facilities and for that 

they migrate from rural areas to urban ones. 

Family and social networks at destination was a strong determinant of rural to 
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urban migration. These observations confirm the results of earlier studies, which 

show that networks have positive impact on migration (Heering et al., 2004; 

Feng and Heerink, 2008; Dolfin and Genicot, 2010). Households having family  

and  social  networks  are  more  involved  in  migration  as  these  networks 

facilitates  new migrants through  information  provision  about destination 

,shelter provision and searching of jobs etc. So chances of migration for those 

households having networks at destination are higher. Transport availability was 

not a significant determinant for rural to urban migration.  

 

4. Conclusion 

Migration from rural to urban area is influenced by various factors. Factors like 

family and social networks at destination, farm size,  male about fifteen years of 

age, quality of land, and married males in a household had significant impact on 

rural to urban migration. Availability of natural resources in the rural areas is found 

as an important determinant of rural-urban migration. Less availability and low 

quality of natural resources affect households’ decision to migrate from rural to 

urban areas, being an alternative strategy for bettering livelihood. Shortage of 

farmland in the study area is among the most important factors of labor migration 

to urban areas because this factor reduces the relative marginal income from labor 

in farming. Conservation of land resources and consolidation of landholdings can 

improve livelihood of rural masses thereby declining migration from rural to urban 

areas. Composition of household members is another important determinant of 

rural-urban migration. Male members, married male and non-farm income are 

significantly related with rural-urban migration. 

Family and social networks also played significant role in rural-urban migration in 

the study area. Individuals having strong connections at the destination are more 

probable to migrate in the urban areas to earn livelihood and or to have better 

health and education facilities compared to rural areas. The networks are important 

in finding jobs, providing shelter, assisting in migration process to migrants, etc. 

Provision of quality health and education facilities coupled with employment 

opportunities in the rural areas could induce little rural-urban migration. 
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Table 1: Results of Logistic Regression 
 

Variables Coefficients 
 

(Std Error) 

Change in 
 

probability 

Male above 15 years (No.) 0.295*** 
 

(0.122) 

0

.

0

5

0 
 

(

0.

0

2

1

) 

Married males (No.) 0.335* 
 

(0.20) 

0

.

0

6

4 
 

(

0.

0

3

3

) 

Farm size (Acres) -0.079*** 
 

(0.037) 

-

0

.

0

1

3 
 

(

0.

0

0

4

) 

Quality of land (1=Good) 0.324* 
 

(0.185) 

0

.

0

5

5 
 

(

0.

0

3

1

) 

Transport facility (Yes=1) 0.333 
 

(0.363) 

0

.

0

5

4 
 

(

0.

0

5

7

) 

Networks availability (Yes=1) 1.422*** 
 

(0.345) 

0

.

2

8

0 
 

(

0.

0

7

2

) 

Constant -2.876*** 
 

(0.521) 

 

*** Significant at 1%, ** significant at 5%, * significant at 10 
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Abstract 
 

The buying behavior of consumer is quite complex process to understand clearly. 

Being the key factor of the marketing strategies, analyzing the buying behavior has 

a critical importance for businesses. In this concept, consumer decision-making 

style inventory(CSI) of Kendall and Splores(1986) has been an useful tool for both 

businesses and academics to understand consumer’s buying behavior. The market 

of female ready-made clothing is in a quite growing trend todays. So this big 

market has a great competition and businesses try to catch consumer and make 

them loyal for their brand. But businesses should know how female consumers 

make buying decision and what kinds of buying behavior female consumers have 

in general in ready-made clothing market. With this study, it was purposed to 

determine female decision-making styles in ready-made clothing products. To 

achieve this purpose, a survey was designed including the scale of CSI with 40-

items  was adapted  for ready-made clothing.  Then this survey was implemented to 

the consumers that visiting with Outlet Center “ face to face” method in 

Kocaeli,Turkey. 390 survey forms were collected as suitable for analysis. The data 

was analyzed in SPSS 21. There were factor analysis and correlation analysis that 

we concluded results from these analyses.  

 

Keywords: Consumer buying behavior, consumer decision-making styles, ready-

made clothing sector 
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1. Introduction 

Consumer buying behavior is a complex process to be understand or analyzed 

clearly and day-to-day consumers show more complicated behaviors or shopping 

attitudes in the market. Consumer behavior includes some basic behaviors and 

processes of choosing, selecting, preferring, buying and evaluating every kinds of 

goods or services that satisfied consumers(Solomon et.al.,1999). Wilkie(1986) 

categorized characteristics of consumer behavior with 7 basic items as: (1)  

consumer behavior is motivated behavior (2) consumer behavior is dynamic 

process (3) consumer behavior includes some activities (4) consumer behavior is 

complex and changes with time (5) consumer behavior interested in different roles 

(6) environmental values influence consumer behavior (7) consumer behavior 

changes for different consumers (Odabaşı and Barış,2012:30). Researches has also 

showed that consumer behavior was influenced by different kinds of factors and 

these factors effected consumers differently. If  consumer behavior is analyzed 

greatly, useful results such as how consumers buy, why consumers prefer brands 

etc. help businesses to produce better goods and services and also helps businesses 

to produce right products to satisfy or meet consumer’s expectations. Consumer 

behavior can be analyzed with three basic approaches as psychographic, typology 

and characteristics(Splores and Kendall,1986).  Consumer motivated by their goals 

and then behave. This motivated behavior effected consumer’s general buying 

behavior and in the long term, it can be seen that consumer prefers or buys 

products according to same motivated and type of making decision(Erçiş and 

Ünal,2009:20). Consumer decision-making types is derived from the approach of 

consumer characteristics and consumer decision-making styles give so many clues 

about consumers buying behavior and preference types. One of the most favorite 

tool for analyzing consumer making-decision is consumer styles inventory(CSI) 

that Splores and Kendall(1986) developed this scale to determine consumers’ 

choices and shopping styles with 8 basic factors and 40 items. Although there 

aren’t certain validity for CSI in every cultures or economies, there are good 

samples that researches can get some significant sub-markets or segments and 

consumer behavior can be analyzed with CSI. Accordingly, it is thought that CSI is 

a useful tool to guide analyzing consumer decision making types and determine 

significant segment for related markets. In this context, this study aims to 

investigate female decision-making styles with CSI for ready-made clothing in 

Turkey.    

 

2. Theoretical Framework  

 

Splores and Kendall(1986) explained that consumer decision-making style 

showed consumer’s preference type in buying decision. They defined consumer 

decision-making styles as “choices of consumer that representing consumer’s 

personality”. Splores(1985) developed a scale to determine consumer’s buying 
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decision and their orientation. He investigated consumer buying decision with 50 

items and he used 9 basic factors. Then Splores and Kendall(1986) revised 

Splores(1985)’s 50-items scale and they developed new scale with 8 factors and 40 

items. The new scale was called as “consumer styles inventory(CSI)” that most of 

studies has used this scale to determine consumer decision-making styles or to 

make new segment for market(Hafstrom et.al.,1992; Lysonski and Durvasula,1995; 

Mitchell and Bates,1998; Bates,1998; Fan and Xiao,1998; Walsh et.al.,2001; Wang 

et.al.,2004; Cowart and Goldsmith,2007; Erciş and Ünal,2009; Park et.al.,2010).  

Lysonski and Durvasula(1995) studied on consumer decision-making styles in 

four different various  and compared the results to determine application situation 

of CSI for different consumers from different countries. They suggested that 

different cultures and economies might use adapted CSI or they could add some 

new items in CSI to be more useful for their culture. Although the original version 

of CSI sometimes can’t be correct measure for every kinds of economies or market, 

there are so many samples and studies that CSI is a great tool to determine 

consumer decision-making styles and determine sub-markets. For example, Wang 

et.al.(2004) investigated consumer decision-making styles of Chinese consumers 

and they used 40-items CSI(purified). They found out that there were different sub-

market groups for domestic and foreign products via CSI in China. Park 

et.al.(2010) studied on the relationship between consumer innovativeness and 

shopping styles of Chinese college students. They used 39 items from CSI to 

determine shopping styles and they found out that consumers could be segmented 

by their innovativeness orientation and shopping styles. Kavkani et.al.(2011) 

investigated decision-making styles of Iranian consumers with CSI and they 

adapted statements from CSI and purify the scale. As a result, they got high 

reliability for CSI and they got seven factor that explained 65 percent of the total 

variance. Anic et.al.(2012) investigated decision-making styles in Bosnia and 

Herzegovina with CSI and they got 20 items as a result of exploratory factor 

analysis then they found out that young consumers could be segmented in five 

clusters according to their decision making styles. Akturan et.al.(2011) studied on 

segmenting young consumer through their consumption styles and they adapted 

CSI for Turkish and French. They found out that 20-items(5 factor) for Turkish 

sample and 22-items (6 factor) for French consumers to determine consumer 

decision-making styles. Bakewell and Mitchell(2003) studied on Y female 

consumer decision-making styles with CSI(38 items)  in UK. They adapted and 

revised items(statements) into UK English and they found out that there were 

significant five sub-markets for female from UK via CSI. Yeşilada and 

Kavas(2008) investigated female consumers’ decision-making styles in Cyprus. 

They found out that some dimensions of CSI had not enough reliability to 

generalize scale for their study. But some of CSI’s dimensions were found as great 

indicator for consumer’s decision-making styles.  
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Turkey can compete with other economies via limited sectors that ready-made 

clothing sector is so important for Turkey’s competition area. Turkey is the second 

one that has so successful and high sale figures in the global ready-made clothing 

sector(Baş,2005).  Ready-made clothing sector has been growing in Turkey and 

export figures has showed that ready-made clothing sector can overcome every 

kinds of challenges. For example, important market shares of EU and Middle 

Eastern are still strong although 2012 crisis of EU or political uncertainty in 

Middle eastern make some economic problems(Gülle,2013). Accordingly it can be 

said that the sale of ready-made clothing doesn’t stop, it just gets slower when 

there are some bad economic conditions such as crisis, unemployment etc. Ready-

made clothing sector which is a profitable and big market also forces businesses to 

be more careful about consumer behavior and consumer preferences. Because 

businesses from ready-made clothing sector have a great chance with producing 

frequent selling product. Especially, low prices, product range and fashion effect 

make ready-made clothing sector so dynamic. CSI scale is one of the most used 

tool that researches determine sub-markets or analyze consumer choices in apparel 

or ready-made clothing sector. Kwan et.al.(2004) studied on young consumers’ 

decision-making styles for casual wear buying in Mainland. They used CSI scale 

with 38 items and they found out that there were some significant relationship 

between clothing choice criterias and decision-making styles. Bae and Miller(2009) 

used CSI scale with 27 adapted items to determine college students’ decision-

making styles for sport apparel in US. They determined that there were significant 

differences between gender of college students and their buying choices of sport 

apparel. Song et.al.(2011) studied on the relationship between consumer decision-

making style and online apparel purchasing. They found out that consumers had 

different kinds of buying choices through their different decision-making styles 

during online apparel shopping. Shabbir and Safwan(2014) investigated the link 

between gender and consumer decision-making styles for apparel shopping in 

Pakistan. They found coherent results with prior researches that consumer 

decision-making style could be used with gender variable to get sub-markets in 

apparel sector.  

 

3. Research methodology 

 

This study aimed to determine female decision-making styles for product of 

ready-made clothing. Accordingly, this study investigated whether there were 

significant relationships between female’s demographics and buying decision-

making styles also the relationship between buying attitudes of ready-made 

clothing and buying decision-making styles was investigated in this study. To 

achieve tis purposes, a survey method was used to collect data and the scale of CSI 

which was developed by Splores and Kendall(1986) was preferred to determine 

consumer’s decision-making styles for ready-made clothing products. CSI has 40 
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items that classified in 8 basic factors(decision making styles) as perfectionistic 

consumer, brand conscious, novelty-fashion conscious, hedonistic consumer, price 

consciousness, ımpulsive buying, confused consumer and brand-loyal consumer. 

We adapted CSI for ready-made clothing products that every factor was adapted 

into buying decision for ready-made clothing products. We adapted 8 consumer 

types for ready-made clothing as explained below: 

- Perfectionistic Consumer : A consumer type that tries to buy the best and 

the most qualified ready-made clothing.  

- Brand Conscious : Brands and brand names are so important for this type 

consumer. They mostly buy ready-made clothing based on brands. 

- Novelty-Fashion Conscious : A consumer type that follows the newest and 

latest fashion in ready-made clothing.  

- Hedonistic Consumer : A consumer type who likes shopping and has enjoy 

buying ready-made clothing.  

- Price Consciousness : Price consciousness consumers are mostly interested 

in lower priced ready-made clothing and sale prices 

- Impulsive Buying : A consumer who mostly buys ready-made clothing 

impulsively. 

- Confused Consumer : A consumer type that confuses when there are so 

many brands, stores or products of ready-made clothing 

- Brand-Loyal Consumer : Brand-loyal consumers are mostly prefer to buy 

same brands and they keep buying their favorite brands in the long-term.  

 

The survey was implemented to the consumers that visiting with Outlet Center “ 

face to face” method in Kocaeli, Turkey. We chose female consumers that visited 

Outlet Center in Kocaeli, Turkey.  From 500 survey forms, 390 of them was found 

as suitable for analyses. In this study, female decision-making styles was 

determined with CSI scale and then below hypotheses was tested with correlation 

analyse: 

 

H1 : There is a significant relationship between female’s demographics and 

consumer decision-making styles  

H2 : There is a significant relationship between female’s attitudes of ready-made 

clothing buying and consumer decision-making styles 

  

4. Analyses and results 

 

Table 1 shows the results of frequency and percent values of participants. It was 

seen that most of participants were aged between 18-35 years old(%59) that more 

than half of participants were mostly young female consumers. Almost half of 

them were single and other half was married. Most of them had university 

degree(%73) and participants mostly had income between 3001-4000TL(%27). We 
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asked participants whether they were working in the survey and almost half of 

them answered that they had a job(%51) and other half expressed that they had no 

job(%49).   

 

Table 1. Demographics of Participants 
Variables Frequency Percent(%) 

 

 

Age  

18-25 122 0,31 

26-35 113 0,28 

36-45 85 0,21 

46-55 43 0,11 

55 and upper 27 0,06 

Marital status Single  

Married  

202 0,51 

188 0,49 

 

Education 

Elementary  12 0,03 

Highschool  64 0,16 

University 285 0,73 

Master/PhD 29 0,07 

 

 

Income 

1000TL and less 26 0,06 

1001-2000TL 80 0,20 

2001-3000TL 63 0,16 

3001-4000TL 109 0,27 

4001-5000TL 67 0,17 

5001 and more 45 0,11 

Having job Yes 201 0,51 

No  189 0,49 

Total  390 100 

 
In table 2, the results of frequency and percent values of some attitudes about 

buying behavior of ready-made clothing products was presented. %66 of 

participants  said that they usually bought ready-made clothing 2-3 times a month. 

Generally they paid 201-300TL for ready-made clothing(%32) and they preferred 

to buy these products via credit card(%75). The participants who usually used 

credit card for payment of ready-made clothing, preferred to pay total cost with 6-9 

month instalment(%61). In addition, females were mostly found to be fashion 

followers(%62) .     
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Table 2. Buying attitudes of ready-made clothing 
 Frequency  Percent (%) 

The Frequency of 

Buying ready-made 

clothing  

Once a month  59 0,15 

2-3 times a month 258 0,66 

4 times a week or 

more 

73 0,18 

 

Follow Fashion to buy 

ready-made clothing 

Absolutely agree 110 0,28 

Agree 136 0,34 

Neither agree nor 

disagree 

65 0,16 

Disagree 49 0,12 

Absolutely disagree 30 0,07 

Average cost of ready-

made clothing in a 

month  

100TL and less 67 0,17 

101-200TL 88 0,22 

201-300TL 126 0,32 

301-400TL 45 0,11 

401-500TL 25 0,06 

501TL and more 39 0,10 

Mode of payment Cash  95 0,24 

Credit card 295 0,75 

If buy via credit card, 

preference for 

Instalment 

2-5 months 30 0,07 

6-9 months 240 0,61 

9-12 months 10 0,02 

13 months and more 15 0,03 

 
According to table 3, it can be said that most of participants firstly preferred to buy 

ready-made clothing from shopping malls(mean:1,35). Then they preferred to buy 

ready-made clothing from department stores(mean:2,05) and lastly they preferred 

internet web sites(e-shop)(mean:2,43).  

 

Table 3. The most preferred place for shopping   
 Rank  Mean  

Internet(e-shop) 3 2,43 

Shopping mall 1 1,35 

Department stores 2 2,05 

 
Participants said that they firstly preferred to use their own personal experiences 

when they bought ready-made clothing. Then they preferred to use advices of their 

friends or family members, internet commercials. They lastly preferred to use 

TV/radio commercials or magazines to buy ready-made clothing. 
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Table 4. Information Source for Shopping 
 Rank  Mean  

TV/radio 

commercials 

4 3,87 

Newspaper/magazines 5 4,11 

Advices of friends or 

family members 

2 2,70 

Personal experiences 1 1,24 

Internet commercials 3 2,91 

 

 

Table 5 shows the result of Cronbach’s Alpha test that the reliability of consumer 

decision-making styles scale can be seen here. It was determined that dimension of 

perfectionistic consumer had 0,880; brand conscious had 0,876; novelty-fashion 

conscious had 0,920; hedonistic consumer had 0,894; price consciousness had 

0,870; impulsive buying had 0,875; confused consumer had 0,890 and brand-loyal 

consumer had 0,910 value in Cronbach’s Alpha.  

 

Table 5. The Results Of Cronbach’s Alpha Test 
CSI factors (dimensions) Cronbach’s 

Alpha 

value 

Items 

Perfectionistic Consumer ,880 8 

Brand Conscious ,876 6 

Novelty-Fashion Conscious ,920 5 

Hedonistic Consumer ,894 5 

Price Consciousness ,870 3 

Impulsive Buying ,875 5 

Confused Consumer ,890 4 

Brand-Loyal Consumer ,910 4 

 
We used factor analysis to determine significant factors of consumer making-

decision styles scale. As a result of factor analysis, we got 32 items and 8 factors 

for CSI. Total variance was found as 62,075 and KMO-Barlett test result had a 

high reliability(Kaise-Meyer-Olkin Measure of Sampling Adequacy: 

0,855;Approx. Chi-Square: 10,12083; df. 244;sig. 0,000). There were 5 items for 

perfectionistic consumer(1. factor); 4 items for brand conscious(2.factor) ; 5 items 

for novelty-fashion conscious(3.factor); 4 items for hedonistic consumer(4.factor); 

4 items for price consciousness(5.factor); 5 items for impulsive buying(6.factor); 3 

items for confused consumer(7.factor); 3 items for brand-loyal consumer(8.factor).  
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Table 6. The Factor Analysis 
 Factor Loadings 

Items 1.PC 2.BC 3.FC 4.HC 5.PC 6.IC 7.CC 8.BLC 

Getting very good 

quality is very 

important to me 

,781        

When it comes to 

purchasing ready-

made clothing, I try 

to get the best one  

,752        

I usually try to buy 

the best overall 

quality 

,607        

I make special 

effort to choose the 

very best quality 

ready-made 

clothing  

,544        

A product doesn’t 

have to be perfect 

to satisfy me 

,456        

The more 

expensive brands 

are usually my 

choices 

 ,474       

The higher the 

price of ready 

made-clothing, the 

better its quality 

 ,560       

I prefer buying the 

best selling brands 

 ,480       

The most 

advertised brands 

are usually very 

good choices 

 ,578       

I usually have one 

or more outfits of 

the very newest 

style 

  ,670      

I keep my 

wardrobe up-to-

date with the 

changing fashions 

  ,546      

Fashionable, 

attractive styling is 

very important to 

  ,488      
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me 

To get variety, I 

shop different 

stores and chose 

different brands 

  ,680      

It’s fun to buy 

something new and 

exciting 

  ,566      

Going shopping is 

one of the 

enjoyable activities 

of my life 

   ,711     

Shopping the stores 

wastes my time 

   ,403     

I enjoy shopping 

just for the fun of it 

   ,466     

I make my 

shopping trips fast 

   ,780     

I buy as much as 

possible at sale 

prices 

    ,590    

The lower price 

ready-made 

clothing are usually 

my choice 

    ,677    

I look carefully to 

find the best value 

for the money 

    ,650    

I should plan my 

shopping more 

carefully  

    ,771    

I am impulsive 

when purchasing 

     ,630   

Often I make 

careless purchases I 

later wish I had not 

     ,512   

I take the time to 

shop carefully for 

best buys 

     ,435   

I carefully watch 

how much I spend 

     ,460   

There are so many 

brands to choose 

from that often I 

feel confused 

      ,677  

Sometimes it’s       ,680  
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hard to choose 

which stores to 

shop 

The more I learn 

about ready-made 

clothing, the harder 

it seems to choose 

the best 

      ,654  

I have favorite 

brands I buy over 

and over 

       ,470 

Once I find a 

product or brand I 

like, I stick with it 

       ,743 

I go to the same 

stores each time I 

shop 

       ,755 

Cronbach’s Alpha: 0,896 

Total variance explained: 62,075% 

Kaise-Meyer-Olkin Measure of Sampling Adequacy: 0,855;  

Approx. Chi-Square: 2810,17;  

df. 314;  

sig. 0,000   

 

We used these 8 factors in correlation analyses and investigated the relationship 

between these factors , demographics and buying attitudes of ready-made clothing. 

 

Table 7. The Results Of Correlation Analyses  
 Age  Marital 

status 

Edu.  Having 

job 

Income Buying 

freq. 

Av. 

cost 

Pay F.F. 

 (PC) ,159* ,368* ,091 ,032 ,119* ,021 ,050 ,147* ,030 

 (BC) ,073 ,085 ,058 ,045 ,222* ,058 ,071 ,065 ,008 

 (FC) -,126* -,439* ,097 ,111* ,243* ,197* ,022 ,130* ,221* 

 

(HC) 

-,212* -,246* ,045 -,114* ,054 ,095 -,112* ,040 ,134* 

 (PC) -,180* -,234* -,167* ,090 -,185* ,017 ,080 ,022 ,007 

 (IC) ,067 -,119* ,078 ,010 ,039 ,148* ,060 ,021 ,229* 

 (CC) ,142 ,062 ,080 ,032 ,071 ,021 ,049 ,016 ,009 

 

(BLC

) 

,270* ,284* ,292* ,167* ,255* -,190* ,289* ,211* -

,117* 

*p＜0.05, **p＜0.01 
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We tested our hypotheses with correlation analyze(Pearson,1-tailed) and it was 

seen that there were some significant relationships between demographics and 

ready-made clothing buying attitudes of females and their decision-making styles. 

According to results of correlation analyses, H1 and H2 were corrected. Younger 

and single female were found to be more close to fashion conscious, hedonic and 

price conscious consumers that they agreed to buy ready-made clothing products to 

keep latest fashion trend with lower prices and they agreed to like shopping and 

buying ready-made clothing generally.  Also single females were seen to be more 

close to impulsive buyers. Older and married females were found as more 

perfectionistic and brand-loyalty consumers that they made their choices to buy the 

best product and their favorite brands in ready-made clothing. For confused 

consumer type, it was seen that older females were more close to this type. More 

educated females with higher income were more brand-loyalty consumers. Females 

who had job with higher income were also more fashion conscious buyers. Females 

who had higher income tried to buy the best product with the best quality and they 

had brand conscious that they tried to buy the most favorite brands in ready-made 

clothing market. Females who were higher educated with higher income weren’t 

price conscious buyers. In addition, females who had not any job were more close 

to hedonic consumer type, on the other side females who had job were more close 

to brand-loyalty consumer type. Females who usually bought ready-made clothing 

more frequently, were more fashion conscious and impulsive consumer type. 

Females who usually bought ready-made clothing not so frequently, were more 

brand-loyalty consumer type. Fashion followers tried to buy latest fashion ready-

made clothing and they were more hedonic and impulsive consumer type but they 

were not so brand-loyalty consumer type. Credit card users were found to be more 

close to fashion conscious and brand-loyalty consumer type and they tried to buy 

the best product and the best qualified product in the market. The average cost for 

ready-made clothing were found to be linked with hedonic consumer type and 

brand-loyalty consumer type that females who paid higher costs for ready-made 

clothing, were more close to brand-loyalty consumer type but they weren’t so 

hedonic consumer type. In other words, females who preferred to pay lower prices 

for ready-made clothing, were more hedonic consumer type.  

 

Conclusion  

 

This study investigated female decision making styles for ready-made clothing 

in Turkey that the link between females’ demographics, buying attitudes of ready-

made clothing and consumer decision-making styles was investigated. According 

to this purposes, a survey was implemented to female consumers from Kocaeli, 

Turkey. 390 healthy survey forms were collected in Outlet Center in Kocaeli, 

Turkey and the data was analyzed in SPSS 21. Participants were mostly female 

who were aged from 18 to 35(%59) and most of them were single females. Also 
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they had mostly university degree with having job. Most of female consumers had 

income between 3001-4000TL(%27) and then 1001-2000TL(%20). Most of 

females bought ready-made clothing 2-3 times a month and they mostly paid 201-

300TL average cost for ready-made clothing. Females were found as fashion 

followers and they paid cost of ready-made clothing via credit card with 

instalment(6-9) generally. Females mostly preferred to buy ready-made clothing 

from shopping mall and they trusted their personal experiences during their 

shopping. The scale of CSI that we used to determine consumer decision-making 

styles had enough reliability value as 0,896 in Cronbach’s Alpha test. We found 8 

factors with 32 items for CSI scale after factor analysis. In addition, total variance 

of this scale was found as %62 with high KMO-Barlett test result(0,855). We 

tested hypotheses with correlation analysis and H1 and H2 were corrected. There 

were significant relationships between females’ demographics and decision-

making styles. Also there were significant relationships between females’ buying 

attitudes of ready-made clothing and decision-making styles. According to 

relationships, it can be said that younger and single females are more close to 

hedonic, fashion and price conscious consumer type. Older and married females 

have more brand loyalty and they try to buy the best product or best brand in the 

market generally. Females who have job, generally keep fashion frequently and 

they were more brand-loyalty consumer type. When females’ income get higher, 

they become more perfectionistic, brand and fashion conscious consumer type for 

ready-made clothing. When females buy more frequently and they pay more cost 

for ready-made clothing, they become more fashion conscious consumer type. 

Fashion followers like to go shopping for ready-made clothing and they are more 

hedonic and impulsive buyers. The result of this study can’t be generalize but it can 

provide useful information for the literature.  
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Abstract 

Companies in stiff competition try to communicate their message to the customers 

through the noise. The development of the technology and the new communication media 

enable marketers to reach their actual and potential customers by breaking the noise. Marketers 

started to search for new and innovative ways to get their target market’s attention and to 

encourage brand awareness and purchase intention. A form of product placement; in game 

advertisement (IGA) is one of the new practices to be used by marketers to convey marketing 

messages to the target market. It is the inclusion of products within a game. However, while 

deciding whether to use a new marketing technique, companies should primarily understand 

target consumers’ attitude toward that kind of a communication tool. This study attempts to 

define consumer attitudes toward IGA. In this study, gamers are segmented based on their 

frequency of game play and their attitudes towards advertising in general and IGA. The 

differences between clusters are investigated in terms of purchase intention. The results define 

strategies for marketers who have the intention to use in game advertisement for youth market 

as part of their promotional strategy.  

 

Keywords: product placement, in game advertisement, IGA, advertising, segmentation 

1. Introduction 

Technology development not only increased competition and reduced privacy but also 

made it hard to catch customers' attention (Yüksel, 2007). As marketing communication 

channels broaden, the need for communicating more effectively and efficiently with consumers 

has increased. Due to intense competition, advertisers look for alternative channels of 

communication to reach potential customers (Johnstone and Dodd, 2000). Furthermore, with the 

technological advances in electronic games industry, marketers have the opportunity to 

advertise their products in games (Mackay et al., 2009). Therefore, in game advertisement 

(IGA) is offered as a new and effective tool for communication purposes.  

The new marketing techniques provide challenges for both academicians and 

practitioners. Integrating brands in games is a growing business. Meanwhile, academic interest 

for the messages in games and consumer's response to that kind of product placement is 

increasing (Cauberghe and Pelsmacker, 2010). Studying IGA can be a valuable tool for those 

who are willing to use new communication channels to communicate with their customers 

(Acar, 2007). 

IGA also generates benefits for electronic and computer game industry. These benefits 

include additional revenue gain and enhanced realism of the games (Yang et al., 2006). 

Consumers are another part that takes advantage of IGA. The revenue that advertisers gain from 
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publishers may decrease product prices. Also, effective placement of advertising in games can 

cause enhanced consumer experiences (Lewis and Porter, 2010). 

Using electronic games for product placement purposes is considered as new when 

compared to other techniques. It is very important to examine this communication channel since 

significant investments are to be made on IGA (Glass, 2007). Furthermore, the area of IGA is 

still not fully discovered. With the development of technology, processes and new gaming 

equipments, worldwide population of gaming increases (Lewis and Porter, 2010). 

In this research, consumers’ attitude toward advertisements in general, attitude toward 

IGA and purchase intention were measured. The main objective of this study is to segment 

gamers based on their frequency of the game play and define the segments first based on their 

attitude toward advertisements in general, and attitude toward in game advertisement. Another 

aim of this research is to examine whether there is a difference between clusters in terms of 

purchase intention. 

2. Literature Review 

Brand placement, which is used interchangeably with product placement in the literature 

(Balasubramanian et al., 2006), is one of the channels to reach customers in a highly 

competitive environment.  The fundamental motivation behind brand placement is marketers’ 

need to find new media alternatives for brand display (DeLorme and Reid, 1999). When 

compared to traditional advertising channels, product placement has its own advantages. The 

fact that people can’t avoid exposure to the placement is one of the most essential advantages of 

product placement (Cowley and Barron, 2008). Since technology development made it easier to 

avoid traditional advertising messages, this feature of product placement provides an alternative 

way to catch customer attention (Lee and Faber, 2007). 

Although product placement first used in broadcast media, new channels like gaming 

environments are started to be used for product placement purposes (Grigorovici and 

Constantin, 2004). Combining advertising and games has become a popular strategy for 

disseminating marketing messages. Using games to support brands is a tool that many firms use 

(Steffen et al., 2013). Brands' fight to gain customers' attention is now in a new era. Online - 

offline gaming and marketing are getting closer and these areas started to enrich each other, 

creating experiences for customers (Kleeberger and Hummel, 2002). As the sales and usage 

increase in electronic, computer and online games, advertisers has started to show more interest 

in this new advertising medium (Lee and Faber, 2007).  

Game is a free activity that makes people happy (Karahisar, 2013). The components of 

games are players who are motivated by enjoyment and diversion, rules which determine the 

limits of game and goals to be achieved that increases the competition among players (Smed 

and Hakonen, 2003).  

Companies use games for promoting their brands by sponsoring electronic games or 

integrating their brands with games. Products can be placed on games in various forms. 

Showing product or an element of the brand and talking about product or brand during game are 

two ways to use IGA (Maden, 2009). 

In use of gaming for marketing purposes, two terms are often confused. Advergames and 

IGA are two types of advertisements in computer games. At this point, the difference between 

IGA and advergame should be stated. In an advergame, the product or brand is the central 

feature of the game. In an IGA, brands are usually placed in the background of the game (Tina 

and Buckner, 2006). The focus of this study is IGA.  
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IGA is a type of product placement in which products or brands are used by game 

characters or shown in the background of the game (Tina and Buckner, 2006). IGA is often 

called as product placement in games. Since the first objective of the game is not promoting a 

single brand but entertainment, the brands are integrated into enjoyment in game (Nelson and 

Waiguny, 2012).  

There are two kinds of IGA. Each has its own advantages and disadvantages. Fixed 

placement of product(s) in game, when the game is launched, is called static IGA, and after the 

release of the game, the advertisers don't have the opportunity to modify it. Despite this 

disadvantage, in static IGA online access is not needed to display ads and product placements. 

In dynamic IGA the advertisements in the game can be elastically filled by various number of 

advertisers. In this form of IGA, online access is needed to display ads (Terlutter and Capella, 

2013). 

According to previous researches, product placements in games are more similar to 

product placement concept rather than traditional advertising methods. Despite this similarity, 

product placements in games have some benefits when compared to traditional media. These are 

the ability to target specific audience, longer shelf life and increased user involvement (Dardis 

et al., 2012). Another feature to be noted is; while playing the game, gamers primarily focus on 

the game and that reduces the attention to other surrounding information (Acar, 2007). 

Brand placements in television programs and movies and IGA share some similarities. 

While brand placements often function as celebrity endorsements, famous sports figures are 

used for consumer identification in IGA. The lifetime of brands placed in movies, television 

programs and games are longer than traditional advertisements. Increased realism and enhanced 

positive attitude are other similarities. One important difference is that electronic games provide 

interactivity which makes players more active (Yang et al., 2006). The main difference between 

IGA and other forms of product placement is while playing games, gamers become 

psychologically immersed in the game and that makes him/her present in the experience 

(Nicovich, 2005). While playing electronic games, players can't prevent themselves from 

getting advertising messages. Games provide the environment where the gamer can see himself 

using products and have fun at the same time. That makes gamers see the products as part of the 

game (Glass, 2007). 

When IGA is used, the ads should be congruent with game environment since players 

can't usually process incongruent advertising (Lewis and Porter, 2010). Integrating advertising 

into game is crucial. IGA is appreciated by players if the realism of the game is kept or 

increased. Choosing the right game consistent with the advertising purpose is another important 

point. While choosing the right game, the differences between players psychological 

characteristics should be considered (Chang et al., 2010) Additionally, in order to persuade 

people to purchase, reducing game prices to reflect the inclusion of advertising within the game 

can be a strategy for companies in gaming business (Cheney et al., 2004). 

3. Method 

In spite of IGA's increasing popularity, not much research conducted in Turkey related 

with this subject. Also, considering that IGA is a relatively new communication technique, 

companies should first understand target consumers’ attitude toward IGA. This study is useful 

for defining consumer attitudes toward IGA. Another purpose of this study is to segment gamers 

and to see if the segments are different in terms of purchase intention. 

In this quantitative research a questionnaire is used as the data collection method. The 

questionnaire consists of three parts. The first part of the questionnaire involves questions 

related with game play frequency and game type preferences. In the second part of the 442
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questionnaire the respondents where presented with questions that are structured with a five-

point Likert scale to measure their attitudes toward advertising in general and IGA, and their 

purchase intentions toward the brands that are promoted with IGA. The last section of the 

questionnaire contains questions to define the demographic structure of the respondents. 

Attitude toward advertisements in general and attitude toward IGA were measured by the 

scales developed by Nelson et al., (2004). Purchase intention scale related with IGA was 

developed by the researchers based on the literature and previous studies (Nelson et al., 2004; 

Chang et al., 2010; Chaney et al., 2004).  

Data collection process lasted for 2 weeks. 178 people answered the questionnaire, 13 of 

them eliminated for not playing electronic games. This was determined through a filter question 

(do you play electronic games). Therefore it has been assured that all participants play 

electronic games. 7 people were also eliminated due to missing data. Finally, a sample size of 

158 was obtained. 

Studies on IGA often used children and adolescents as respondents (Hernanhez and 

Chapa, 2010) because IGA is one of the most effective ways to reach young audience (Özkaya, 

2010). IGA has potential to reach young target market (Yüksel, 2007) and therefore brand 

placement in popular electronic games is one of the new media technologies adopted by 

advertisers who target this segment (Buijzen et al., 2010). Also, young population's interest in 

playing games helped to determine the sample. Hence, the sample consists of university 

students as seen in most of the researches in advergames and IGA. 

4. Findings 

4.1. Characteristics of the Sample 

For the purpose of defining the characteristics of subjects, their game preferences and 

game playing frequencies, various frequency distributions were examined. 

The characteristics of the sample are summarized in Table 1. According to Table 1, 

women and men are equally distributed in our sample. Majority of the respondents are single 

and aged between 21-24.  

Table 2 and Table 3 summarize the game type that the subjects preferred according to 

gender, the frequency of game playing of the subjects, respectively. According to Table 2, 

women are mostly interested in race and simulation games whereas men mostly preferred sports 

and action games. Another point is women had no interest in sports games. According to Table 

3, most of the subjects generally play game less than once in a month (26.6%) and once a week 

(25.3%). Uninterrupted playing time for most of the subjects is between 1-3 hours (48.1%). 

Most of the subjects play games less than one hour in a day (55.7%). 

Table 1. Characteristics of the Sample 

GENDER Frequency Percent (%) AGE Frequency Percent (%) 

Woman 78 49.4 17-20 20 12.7 

Man 80 5.6 21-24 112 70.9 

MARITAL STATUS   25-28 14 8.9 

Married 10 6.3 29 and above 12 7.6 

Single 148 93.7    

443



Ozansoy Çadırcı, Sağkaya Güngör, and Köse, AICSS 2015 

  

 

Table 2. Preferred Game Type According to Gender 

 

PREFERRED GAME TYPE GENDER Total 

Woman Man 

Action 

Sports 

Race 

Adventure 

Simulation 

Strategy 

14 (8.8%) 16 (10.1%) 30 

0 (0%) 26 (16.5%) 26 

30 (18.9%) 8 (0.5%) 38 

10 (6.3%) 14 (8.8%) 24 

18 (11.4%) 8 (0.5%) 26 

6 (3.7%) 8 (0.5%) 14 

           

Table 3. Subjects' Frequency of Game Play  

General frequency  Frequencies 

Less than once in a month   42 (26.6%) 

Once a month 14 (8.9%) 

Twice a month 12 (7.6%) 

Once a week 40 (25.3%) 

Every other day 20 (12.7%) 

Everyday 30 (19.0%) 

Uninterrupted time Frequencies 

Less than one hour 58 (36,7%) 

1-3 hours 76 (48.1%) 

4-7 hours 22 (13.9%) 

More than 7 hours 2 (1.3%) 

Daily duration  Frequencies 

Less than one hour 88 (55.7%) 

1-3 hours 50 (31.6%) 

4-7 hours 18 (11.4%) 

More than 7 hours 2 (1.3%) 

 

4.2. Reliability Analysis 

Reliability indicates that a variable or set of variables are consistent with the 

characteristic being measured (Hair et al., 2010). In this research, Cronbach Alpha coefficient is 

used in determining the reliability of measures.  To consider a scale as reliable, the Cronbach's 

Alpha coefficient should be equal or above 0.70. However, 0.60 is an accepted level when the 

number of questions is limited (Durmuş et al., 2011). As can be seen in Table 3, all scales have 

reliabilities higher than 0.70. Therefore it can be stated that all scales used in this research is 

reliable. 
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Table 4. Results of Reliability Analysis 

 

4.3. Factor Analysis 

Factors are sets of variables that are highly interrelated and factor analysis is used 

primarily for defining the underlying structure among the variables in the analysis (Hair et al., 

2010). Table 5 summarizes the factor analysis results.  

Table 5. KMO Measure of Sample Adequacy and Bartlett's Test of Sphericity and Cumulative 

Variance Extracted 

Scale 

KMO 

Measure of 

Sample 

Adequacy 

Cumulative 

Variance 

Extracted 

Bartlett Test of Sphericity  

Approx. Chi-

Square 
Df Sig. 

Attitude Towards Advertising 

in General 
.780 57.650 264.146 15 .000 

Attitude Towards IGA .703 52.827 756.528 21 .000 

Purchase Intention .691 89.341 463.169 3 .000 

 

As seen on Table 5, significance levels of Bartlett Test of Sphericity are lower than 0.05 

which indicates that factor analysis can be applied. All of the three scales consist of one factor. 

The KMO measure of each scale is also shows adequate conditions for factor analysis to be 

applied. The cumulative variance extracted for attitude towards advertising in general is 57.650. 

The factor loadings of the six variables used to measure attitudes toward advertising in general 

were between .484 and .822. The factor loadings for variables used to measure attitude towards 

IGA were between .510 and .729, and the cumulative variance extracted is 52.827. Purchase 

intention was measured with 3 variables, and the loadings were between .929 and .974, 

cumulative variance extracted is 89.341. All are at the acceptable levels. 

 

 

4.4. Cluster Analysis 

The respondents were segmented according to their general frequency of game play, 

uninterrupted time of game play, their daily duration of game play, their attitude toward 

advertising in general, their attitude toward IGA. After the definition of final clusters the 

clusters will further be examined according to their purchase intentions. The results of the 

cluster analysis are summarized below. 

 

Scale Number of Variables Cronbach Alpha 

Attitude Towards Advertising in General 7 0.774 

Attitude Towards IGA 6 0.767 

Purchase Intention 3 0.939 
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Table 6. Final Cluster Centers 

 

 Clusters 

Cluster 1: 

Indifferences 

Cluster 2: 

Savvy 

gamers 

Cluster 3: 

Game 

lovers 

Cluster 4: 

Inexperienced 

gamers 

Cluster 5: 

Dormant 

gamers 

Cluster 6: 

Inactive 

gamers 

General 

frequency 
3.41 3.94 3.83 1.00 2.67 2.83 

Uninterrupted 

time 
1.65 1.81 2.08 2.00 1.67 1.56 

Daily 

duration 
1.47 1.56 1.83 1.00 2.00 1.33 

Attitude tw 

advertisement 
16.13 10.21 9.97 8.17 25.11 16.81 

Attitude  tw 

IGA 
22.97 11.14 20.15 29.71 26.33 16.80 

Purchase 

intention – 

Mean 

(Standard 

deviation) 

5.55  

(1.83) 

3.79 

 (1.89) 

5.58  

(2.83) 

5.33  

(0.0) 

7.22  

(1.72) 

5.76  

(1.65) 

 
The main characteristics of each cluster of gamers are described below (Table 6): 

 

• Indifferences (n=34): This group comprises 22 percent of the sample. Although they are 

relatively frequent players of electronic games in general, they are not daily players. 

Additionally, when they play, their uninterrupted duration of play is low compared to others. 

When their attitude toward advertisement in general is considered, it can be observed that, their 

feelings are positive. Parallel to that finding, their attitude toward IGA is also one of the most 

positives among the clusters. However, when compared to others, they are not very willing in 

their purchase intention of the products that are displayed to them while they are playing the 

game. 

 

• Savvy gamers (n=32): This group represents 20 percent of the sample. The cluster is 

named as savvy gamers because they are the most frequent players of all. They play games 

almost every day. However, their uninterrupted play time and their daily duration of play are 

about average. When their attitude toward advertisement in general is examined, they ranked as 

the third among six clusters. The most distinguishing characteristic of savvy gamers is that they 

have the most negative attitude toward IGA. In line with this characteristic, their purchase 

intention is the lowest. 

 

• Game lovers (n=48): This is the biggest cluster of the sample. Results of the cluster 

analysis indicate that, with the data of game play duration and frequency, this cluster loves the 

electronic games. They have the highest scores on all. However, when the results on attitude 

toward advertisements are investigated, it is concluded that they have a very negative attitude 

446



Ozansoy Çadırcı, Sağkaya Güngör, and Köse, AICSS 2015 

  

toward advertisement in general, but fairly negative attitude score toward IGA. Their intention 

to buy is about average. 

 

• Inexperienced gamers (n=2): This group constitutes the smallest cluster. It is not a 

surprise to have only 2 persons in this cluster. In general, university students are heavy game 

players. Coming up with this cluster implies that there are still some who resist electronic 

games. As a support of the arguments, they are the least active group both in general frequency 

and daily duration of game play. However, what is interesting about them is their uninterrupted 

time of play. It is the second highest. It implies that they are not very experienced on playing 

games, but when it is time to play they cannot stay away from the game. They have a very 

negative attitude toward advertisement in general. Interestingly, they have the most positive 

attitude toward IGA. However, their purchase intention is low. The implications of those 

contrary findings are discussed in the discussion section. 

 

• Dormant gamers (n=6): Derived from the data, dormant gamers love to play game, but 

they do not have time to spend as much time into gaming as they would like to due to family, 

work or study. The definition is by Parks Associates (2006) and exactly defines the cluster. 

Although, their general frequency is not so high, their daily duration of play is the highest. They 

have the highest score for the attitude toward advertisement in general, and their attitude toward 

IGA is very positive. Supporting the attitudes, they have the highest propensity to buy among all 

clusters. 

 

• Inactive gamers (n=36): This group represents 23 percent of the sample. They have 

almost the lowest statistics in frequency and duration data. Their general frequency of game 

play is low, their uninterrupted time of play is the least, and daily duration of play is one of the 

lowest. As the name defines the cluster, they are inactive players. They are very positive to the 

advertisement in general. However, their attitude toward IGA is the second lowest. Contrary to 

their negative feelings of IGA, they tend to purchase products that are displayed to them in 

games. 

 

The implications of all those findings about clusters are discussed in detail in discussion 

section. 

 

4.5. Anova Analysis 

Six clusters of gamers are presented in the previous section. To examine the validity of a 

cluster analysis, further investigation on the clusters should be conducted. In order to validate 

the results of the cluster analysis, ANOVA analysis is used to test if there is any difference 

between clusters in terms of purchase intention. In Table 7, the results of ANOVA analysis is 

shown. As seen on Table 7, the difference between clusters in terms of purchase intention is 

statistically significant.  

 

Table 7. ANOVA Analyis 

 

 Sum of Squares df Mean Square F Sig. 

Between Groups 108.505 5 21.701 4.670 .001 

Within Groups 706.313 152 4.647 
  

Total 814.819 157 
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For further information, Scheffe test is applied to understand the differences between 

clusters. The Scheffe test results have shown differences between Savy Gamers (Cluster 2) and 

Game Lovers (Cluster 3), Dormant Gamers (Cluster 5) and Inactive Gamers (Cluster 6).  

5. Discussion and Implications 

One of the newly developed technologies is the IGA in companies’ attempts to convey 

their messages to their target audience. IGA, a form of product placement in the new media, is 

an innovative and affective way that takes the attention of marketers. The main influence of 

IGA is on Generation Y (Millennials), who are very affluent with the technology. According to 

the statistics, they use technology at higher rates than people from other generations. However, 

in order to use it effectively, first of all companies should primarily understand target 

consumers’ attitude toward that kind of a communication tool. With this study, consumer 

attitudes toward IGA are tried to be defined. In the study, gamers are segmented based on their 

frequency of the game play and each segment is defined based on their attitudes toward 

advertising in general, attitudes toward IGA and resulting purchase intention. With the analysis 

of the collected data, a six cluster solution was observed. Clusters were named as indifferences, 

savvy gamers, game lovers, inexperienced gamers, dormant gamers and inactive gamers. The 

implications of each cluster are discussed below. 

 

Indifferences, although relatively frequent game players, are not very interested in the 

advertisements displayed to them while playing. Their low duration of uninterrupted play makes 

them a hard target for in game advertisers. Additionally, since their purchase intention is low, 

deeply dealing with them will be a loss of time and money. The reason for their attitude being 

positive toward IGA is most probably due to their low duration of continuous play. Although 

they are not easy targets, it should not be forgotten that they still have positive feelings toward 

IGA. 

 

Savvy gamers are the most frequent players. They are frequently in front of the game but 

they limit the time that they play games. During their play, they don’t want to see IGA. 

Moreover, since they have a negative attitude toward IGA, they don’t have any intention to 

purchase the products that are displayed to them. Although they hate both traditional 

advertisements and IGA, they form a valuable segment for marketers because of their high 

propensity to play games. As an implication to marketers, explicitly targeting this cluster does 

not work. Not the prominent, but the subtle placement of the product in the game targets 

implicit memory of savvy gamers. 

 

Game lovers appeared as the biggest cluster is not a surprise. The sample is composed of 

university students, most of which are heavy game players. The attitude of this cluster toward 

advertisement is of real importance to marketers. Being the heavy players, they are the actual 

target market. However, they are the ad haters. Keeping this in mind, not to be refused, even 

worse, not to develop more negative attitudes toward IGA on game lovers, they should be 

approached by subtle placement of IGA. One another reason that they should not be targeted 

explicitly, but implicitly, is their propensity to purchase the products displayed in IGA. It is not 

negative, but average when compared to others. 

 

One of the characteristics of IGA is increased user involvement (Dardis et al., 2012, s.2) 

and impossibility to avoid advertisements in the game (Cowley and Brown, 2008). Game lovers 

are highly involved in the game for long times and meanwhile they can’t avoid exposure. This 

should be turned into an advantage. 
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Inexperienced gamers have contrary findings. It seems while they hate traditional 

advertisements, they have very positive attitude toward IGA - however, they are not affected so 

much to lead a purchase-. This finding should be evaluated with frequency and duration of game 

play. They are rare players. Except the uninterrupted time of play, which is the highest, 

frequency and daily duration of play is the lowest. They prefer traditional channels. Since they 

are not playing frequently, being exposed to advertisements in games does not interrupt them.  

 

The importance of inexperienced gamers lies in the fact that they have a very positive 

attitude toward IGA. This positive attitude may stem from their blindness to IGA. Their 

uninterrupted play time is very high. Most probably, during their concentrated play time, they 

don’t notice the advertisements embedded in the game. Their psychological being fit the 

definition of Nicovich (2005): While playing games, they become psychologically immersed in 

the game and feel himself/herself present in the experience. Before giving the decision to target 

inexperienced gamers or not, their reason for the highest score in attitude toward IGA should be 

carefully evaluated. If it is because of their blindness, it seems so because of their purchase 

intention score which is low, they should not be targeted. Otherwise, they are a good segment to 

target with IGA. Then, the challenge is to turn this positive attitude into purchase intention. 

 

When the affect and conation constructs of dormant gamers are examined, it appears that 

they constitute the most appropriate target for in game advertisers. They have very positive 

attitudes toward all type of advertisements. The most remarkable characteristic of dormant 

gamers is their highest score on purchase intention. They like to purchase advertised products in 

electronic games. Therefore, ad placement should be prominent and this cluster should be 

targeted explicitly. The ability of IGA to enhance customer experience (Lewis and Porter, 2010) 

could be used on this segment. Taking the attention of them with the games that are most 

suitable to their expectations or the advergames, specifically designed games to promote a 

brand, product, service, etc. (Terlutter and Capella, 2013), itself  may be a strategy to make 

them think more about the games.  

 

The last cluster, inactive gamers are almost non players. Since they have the positive 

feelings regarding to advertisement in general, it is better to target them not with IGA, but 

traditional advertisements. Last but not least is their affinity to purchase. They have a high 

purchase intention of the products in games. Before targeted by IGA, they should be targeted by 

game producers. If their tendency and frequency to play can be increased, they are the high 

candidates for IGA and it will result in a purchase.  

 

6. Theoretical and Managerial Contributions 

 

This study attempts to understand young consumers’ attitude toward IGA and the effect 

of IGA in communicating the messages. Defining six different segments contributes to the 

theory of IGA and product placement by detailing the understanding of the consumers. 

Additionally, segmenting gamers provides a foundation to understand player characteristics and 

the effect of those characteristics on their reactions to advertising in general and IGA. Purchase 

intention is one of the many ways to measure advertising effect (Chang et al., 2010, s.68). Since 

IGA is an alternative channel in the competitive market conditions, by using data gathered from 

game players, this study makes it clear there is a difference between segments in terms of 

purchase intention. In conclusion, this study aims to fill a gap in Turkish IGA literature by 

measuring two key consequences of using IGA as a marketing communication tool, which are 

attitude toward IGA and purchase intention associated with IGA usage. The study contributes to 

theory of IGA by analyzing both attitudinal and behavioral outcomes that are main attributes 

that lead to the success of communication purposes using IGA (Steffen et al., 2013). 
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There are many studies to understand the characteristics of the gamers. Two of the 

practitioners of the concept, Jupiter Research and Boston Research Group, identified 5 segments 

of gamers. Park Associates came up with six segments. In this study, gamers are defined at six 

clusters. The resulting clusters identified the strategies for marketers who have the intention to 

use IGA for youth market as part of their promotional strategy. Being mainly the young 

consumers, they constitute target markets of the future. One of the best ways to target those 

young consumers and communicate the company message through the clutter is while they are 

having fun. Being a part of the game, not interrupting the consumers and not annoying them, is 

one of the best ways to reach them.  

 

7. Limitations and Directions For Future Research 

 

Besides its contributions this study also has limitations. The first limitation is the 

segmentation analysis deployed was based on play frequency, daily play duration and 

continuous play dimensions of game players. The study could be extended by adding new 

variables. Second, although university students are heavy game players, the other age groups 

could be investigated. Thirdly, as seen in most areas in consumer behavior studies, instead of 

actual behavior related with the brands, behavior outcome measures are limited to behavior 

intentions (Terlutter and Capella, 2013, s.103). A direction for a future study can be proposed as 

to measure the actual behavior in an experimental setting. Future research can examine the 

aspects of game players’ segmentation in a more comprehensive way. This will not only 

diversify the implications about gamers but also help marketers to target gamers more 

effectively. 

 

8. References 

Balasubramanian, S. K., Karrh, J. A., & Patwardhan, H. (2006). Audience response to product 

placements: An integrative framework and future research agenda. Journal of 

advertising, 35(3), 115-141. 

Buijzen, M., Van Reijmersdal, E. A., & Owen, L. H. (2010). Introducing the PCMC model: An 

investigative framework for young people's processing of commercialized media 

content. Communication Theory, 20(4), 427-450. 

Cauberghe, V., & De Pelsmacker, P. (2010). Advergames. Journal of Advertising, 39(1), 5-18. 

Chaney, I. M., Lin, K. H., & Chaney, J. (2004). The effect of billboards within the gaming 

environment. Journal of Interactive Advertising, 5(1), 37-45. 

Chang, Y., Yan, J., Zhang, J., & Luo, J. (2010). Online in-game advertising effect: Examining 

the influence of a match between games and advertising.Journal of Interactive 

Advertising, 11(1), 63-73. 

Cowley, E., & Barron, C. (2008). When product placement goes wrong: The effects of program 

liking and placement prominence. Journal of Advertising,37(1), 89-98. 

Dardis, F. E., Schmierbach, M., & Limperos, A. M. (2012). The impact of game customization 

and control mechanisms on recall of integral and peripheral brand placements in electronic 

games. Journal of Interactive Advertising, 12(2), 1-12. 

DeLorme, D. E., & Reid, L. N. (1999). Moviegoers' experiences and interpretations of brands in 

films revisited. Journal of advertising, 28(2), 71-95. 

450



Ozansoy Çadırcı, Sağkaya Güngör, and Köse, AICSS 2015 

  

Durmuş, B., Yurtkoru, E.S. & Çinko, M. (2011). Sosyal Bilimlerde SPSS'le Veri Analizi, 

Dördüncü Baskı, İstanbul: Beta. 

Grigorovici, D. M., & Constantin, C. D. (2004). Experiencing interactive advertising beyond 

rich media: Impacts of ad type and presence on brand effectiveness in 3D gaming immersive 

virtual environments. Journal of Interactive Advertising, 5(1), 22-36. 

Hair, J.F, Multivariate Data Analysis, Prentice Hall, 2010 

Hernandez, M. D., & Chapa, S. (2010). Adolescents, advergames and snack foods: Effects of 

positive affect and experience on memory and choice.Journal of Marketing 

Communications, 16(1-2), 59-68. 

Johnstone, E., & Dodd, C. A. (2000). Placements as mediators of brand salience within a UK 

cinema audience. Journal of Marketing Communications,6(3), 141-158. 

Karahisar, T. (2013). Türkiye’de dijital oyun sektörünün durumu. Sakarya Üniversitesi Güzel 

Sanatlar Fakültesi Uluslararası Sanat, Tasarım ve Manipülasyon Sempozyumu Bildiri Kitabı, 

21-23 Kasım, Sakarya 

Kleeberger, J., & Hummel, J. (2002). Online-gaming as a marketing and sales 

catalyst. Department of Media and Communication, University of St. Gallen, Switzerland. 

Lee, M., & Faber, R. J. (2007). Effects of product placement in on-line games on brand 

memory: A perspective of the limited-capacity model of attention.Journal of advertising, 36(4), 

75-90. 

Lewis, B., & Porter, L. (2010). In-game advertising effects: Examining player perceptions of 

advertising schema congruity in a massively multiplayer online role-playing game. Journal of 

Interactive Advertising, 10(2), 46-60. 

Mackay, T., Ewing, M., Newton, F., & Windisch, L. (2009). The effect of product placement in 

computer games on brand attitude and recall. International Journal of Advertising, 28(3), 423-

438. 

Maden, D. (2009). Marka ve tüketicilerin eğlence odaklı ilişkisi advergame’ler: cinsiyet 

farklılıklarına yönelik bir inceleme.  International Marketing Communications Symposium, Ege 

University Faculty of Communication, May 29, İzmir,  Proceeding Book, 240-254 

Nelson, M. R., Keum, H., & Yaros, R. A. (2004). Advertainment or adcreep game players’ 

attitudes toward advertising and product placements in computer games. Journal of Interactive 

Advertising, 5(1), 3-21. 

Nelson, M.R. & Waiguny, M.K., Psychological Processing of In-Game Advertising and 

Advergaming: Branded Entertainment or Entertaining Persuasion, Shrum, L. J.(Ed.), The 

Psychology of Entertainment Media: Blurring the Lines Between Entertainment and Persuasion, 

New York: Routledge, 2012 

Parks Associates. (2006). Electronic gaming in the digital home: A multiclient study, by 

Yuanzhe (Michael) Cai. Dallas, Texas: Available from 

http://newsroom.parksassociates.com/article_display.cfm?article_id=1055. 

Nicovich, S. G. (2005). The effect of involvement on ad judgment in a video game 

environment: The mediating role of presence. Journal of Interactive Advertising, 6(1), 29-39. 

451



Ozansoy Çadırcı, Sağkaya Güngör, and Köse, AICSS 2015 

  

Özkaya, B. (2010). Reklam aracı olarak advergaming, Marmara Üniversitesi İİBF Dergisi, 

29(2), 455-478 

Smed, J., & Hakonen, H. (2003). Towards a definition of a computer game (pp. 1-3). Turku, 

Finland: Turku Centre for Computer Science. 

Steffen, C., Mau, G., & Schramm-Klein, H. (2013). Who Is the Loser When I Lose the Game? 

Does Losing an Advergame Have a Negative Impact on the Perception of the Brand?. Journal 

of Advertising, 42(2-3), 183-195. 

Terlutter, R., & Capella, M. L. (2013). The gamification of advertising: analysis and research 

directions of in-game advertising, advergames, and advertising in social network 

games. Journal of advertising, 42(2-3), 95-112. 

Tina, W., & Buckner, K. (2006). Receptiveness of gamers to embedded brand messages in 

advergames: Attitudes towards product placement. Journal of Interactive Advertising, 7(1), 3-

32. 

Yang, M., Roskos-Ewoldsen, D. R., Dinu, L., & Arpan, L. M. (2006). The Effectiveness of  in-

Game Advertising: Comparing College Students' Explicit and Implicit Memory for Brand 

Names. Journal of Advertising, 35(4), 143-152. 

Yüksel, M. (2007). Küreselleşme sürecinde yeni bir iletişim ortamı. Öneri, 7(28), 317-326. 

452



Chapter 29

The Advantages and
Challenges of Radio Frequency
Identification Devices (RFID)
in Fast Moving Consumer
Goods (FMCG) Industry
Kenan AYDIN and Arzu Karaman AKGÜL
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Abstract 

Radio Frequency Identification Devices (RFID) are emerging technologies which 

have recently gained more importance in several industries such as retail, food and 

restaurant, healthcare, pharmaceutical, logistics, travel and tourism industries, and 

in libraries. RFID technology provides suppliers, manufacturers, distributors, and 

customers precise real time information about the products which in turn facilitates 

identifying, tracing, and tracking the products by using radio waves. If properly 

used, RFID technology provides a lot of advantages. These advantages can be 

exemplified by better management of inventory, improvement in security and 

operational efficiency, and customer service level, increase in visibility and sales, 

etc. On the other hand, there are also some challenges of RFID technologies. Main 

challenge of RFID technology is the cost of its implementation. The aim of this 

paper is to provide an extensive literature survey about the characteristics of RFID 

technologies, its advantages and challenges of using RFID technologies in retail 

industry especially for Fast Moving Consumer Goods (FMSGs). 

 

Keywords: Radio Frequency Identification Devices (RFID), Retail Industry, Fast 

Moving Consumer Goods (FMCG) 
 

1. Introduction 

As a result of globalization the borders among countries are removed which in turn 

means huge quantities of products could be travel all over the world. Besides quick 

changes in customers’ expectations and requirements, and technology force 

companies to adapt these changes as soon as possible. The main problem here is 

tracking and tracing the objects precisely along the supply chain (Ekinci, Ekinci 

and Günaydın, 2007). Based upon this need a new technology was invented which 

is called as Radio Frequency Identification Devices (RFID) and it was the 
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beginning of a new era for the supply chain (Michael and McCathie, 2005). In 

today’s global markets RFID and its implications gains more importance for fast 

moving consumer goods (FMCG) since the suppliers, producers, retailers and the 

customers are not located in the same area (Brown and Russell, 2007). 

Radio Frequency Identification (RFID) is an emerging technology for tracking and 

tracing the products by using radio waves and identifies, captures, and transmits the 

information from tagged objects to the system (Bhattacharya, Chu and Mullen, 

2008). However RFID technology provides results that is unachievable with the 

use of barcode technology there is still a a caution over the investment of large 

amounts of capital in such a new technology. While some companies use wait and 

see approach and wait to see the results of RFID use, leading companies have 

realized the importance and advantages of RFID and forced their suppliers to use 

RFID as well (Michael and McCathie, 2005). 

However the cost of installation and adoption of RFID technologies is high, it 

enables companies to increase the security and visibility along the supply chain. 

RFID technology has two distinctive characteristics when compared to other 

competing technologies such as barcodes known as non-line-of-sight tag reading 

and the ability to read multiple tags simultaneously from a longer distance 

(Bhattacharya, Chu and Mullen, 2008). Non-line-of-sight technology means 

objects do not necessitate particular orientation and therefore RFID scanners can 

communicate to tags very quickly and makes scanning multiple items 

simultaneously. And the ability to read multiple tags simultaneously transforms the 

labor intensive supply chain processes to capital intensive in other words it enables 

automation (Michael and McCathie, 2005).  

In this study we will discuss the differences, the advantages and the disadvantages 

of RFID technologies while comparing to barcode technology. In the next section, 

the literature on the RFID technology is reviewed. Based upon the literature survey 

it can be said that there have been several studies focused on RFID and RFID 

related issues. In this paper we aim to provide an extensive literature survey about 

the characteristics of RFID technologies, its advantages and challenges across 

different sectors but we focus on comparing various RFID implementation issues 

in retail industry especially for Fast Moving Consumer Goods (FMSGs). 

In the next section, we give a brief overview of the RFID technology. In the third 

section benefits and challenges of RFID technologies will be discussed. Section 

four discusses major applications of RFID technologies while section five defines 

RFID technology benefits and applications in retail industry. At the end of the 

study we will conclude the findings and future research directions. 
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2. Definition of RFID 

RFID is defined as an automatic identification and data capture (AIDC) technology 

(Sabbaghi and Vaidyanathan, 2008). These could be trays, pallets, containers and 

indiviual items (Jones et al., 2005). It uses radio frequencies in order to identify, 

authenticate, locate, track and trace the object. RFID technology is used in a wide 

variety of companies. Since it also provides the ability to share the information 

accross the boundries RFID technology is suitable to supply chains (Sabbaghi and 

Vaidyanathan, 2008).  

RFID technology is based on three components as seen from the Figure 1: an 

antenna, RFID tags (transponders) that are electronically programmed with unique 

information and an RF module (reader) with a decoder (transceiver) (Brown and 

Russell, 2007).  

 

Figure 1. Components of RFID technology

 

Source: Aydın and Yıldırım (2012) 

  

456



RFID identifies objects by storing the serial number of objects and by using 

additional data on a microchip which is called as a tag and attached to an antenna. 

The tag transmits the information to the reader via the antenna.  There are two 

types of RFID namely active and passive. They are categorized depending on 

electrical power sources. Active RFID tags have their own batteries while data 

transmission is triggered and powered by the interrogator in passive RFID systems 

(Ekinci, Ekinci and Günaydın, 2007). 

The reader sends electromagnetic waves in order to generate a magnetic field on 

the RFID tag when they couple with the antenna. This magnetic field is used for 

generating power by the tag and the power is used for the microchip’s circuit. This 

chip then reverses the waves to the reader and the reader converts them into digital 

data. The transmission made by the tag is reflected as product related 

characteristics such as identification or location details and/or price, color and date 

of purchase. The tags can be updated after the data is read.  

RFID technology is originated to military applications during World War II and its 

commercialization is occurred in the early 1980s. RFID has gain more importance 

during the following 25 years and now it is used in different areas which we will 

discuss in the fourth section (Jones et al., 2005) 

 

3.  Benefits and challenges of adopting RFID  technology 

3.1.  Benefits of adopting RFID  technology 

RFID technology has implications in different industries such as manufacturing, 

health care, libraries, etc. Since the main aim of using RFID systems is to identify, 

track and trace the objects it provides great potential for logistics and supply chain 

management (Zhu, Mukhopadhyay and Kurata, 2012). The general benefits 

provided by RFID are summarized as follows: 

 Visibility: visibility means being informed about the position or location of 

an object, service or information and its status. The higher the visibility, the greater 

the control and efficiencies. In other words, visibility means less waste, being 

integrated to the supply chain and being lean (Ekinci, Ekinci, Gunaydin, 2007; 

Bhattacharya, Chu and Mullen, 2008; Xin, 2009; Michael and McCathie, 2005).  

 Product tracking: Each of the movement and relocation of any tagged 

product can be tracked and recorded in real time with a computer (Xin, 2009; 

Michael and McCathie, 2005). 

 RFID supports to decrease the "gray market" risk (Ekinci, Ekinci, 

Gunaydin, 2007). 
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 Labor reduction resulted in a decrease in errors which in turn means lower 

cost and damage, and faster throughput (Ekinci, Ekinci, Gunaydin, 2007; 

Bhattacharya, Chu and Mullen, 2008; Michael and McCathie, 2005). 

 Real time information flow provides deliver on time, decreased errors, 

higher customer loyalty, and material use optimization (Ekinci, Ekinci, Gunaydin, 

2007; Bhattacharya, Chu and Mullen, 2008). 

 The relationship with the global suppliers could also be real-time 

automated (Ekinci, Ekinci, Gunaydin, 2007). 

 Significant cost savings (Ekinci, Ekinci, Gunaydin, 2007; Bhattacharya, 

Chu and Mullen, 2008). 

 Efficiency, accuracy and security of both supply chain and inventory 

management is improved (Ekinci, Ekinci, Gunaydin, 2007; Bhattacharya, Chu and 

Mullen, 2008; Xin, 2009). 

 Seeing the real time inventories allows the supply chain members to 

forecast the demand trends and plan for the future (Ekinci, Ekinci, Gunaydin, 

2007). 

 Integration with legacy systems (ERP, WMS, SCM etc.) is available 

(Ekinci, Ekinci, Gunaydin, 2007). 

 Increased sales (Bhattacharya, Chu and Mullen, 2008). 

 

3.2. Challenges of adopting RFID  technology 

Beside the potential benefits of RFID its challenges has to be taken into account. 

The major challenge of RFID technology is the cost. Since the cost of RFID 

technology is high and RFID tags are expensive, this technology has difficulties in 

spreading to all supply chains (Michael and McCathie, 2005). However many 

companies face with a trouble whether to invest or not (Brown and Russell, 2007) 

the costs and the prices will decrease as the technology improves (Ekinci, Ekinci, 

Gunaydin, 2007).  

In order to maximize the benefits of RFID technology companies need to 

reorganize the relationships along the supply chain and consider their business 

processes strategically. These structural changes which are substantial for adopting 

RFID technology cause a large amount of investment. Thus this critical decision is 

costly the deployment of RFID technology is slow (Jones et al., 2005).  

Another challenge of RFID technology is the complexity. This technology is more 

complex compared with competing technologies such as barcodes. Therefore there 

will be a need for increasing the time allocation of existing workers and/or adding 

new workers to IT departments of the company (Brown and Russell, 2007). Since 

RFID is a new technology to the workers and to the company, there will be also a 

requirement for training (Jones et al., 2005).  
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4. Major applications of RFID 

RFID technology is being used in various sectors. It commonly used in inventory 

tracking but we see different applications of RFID technology like building access 

control, in libraries etc. The reason of that is the great potential of benefits of 

RFID. There are several studies in the literature. And in this section we will 

provide a review about the major applications of RFID technology. This section 

would be helpful for the scholars and practitioners about the importance of RFID 

technology use in different sectors.  

Companies like Wal-Mart, GAP, Old Navy, JC Penney and P&G use passive RFID 

tags in the management of their supply chain. The US Department of Defense has 

successfully used active tags to reduce search and loss in logistics and to improve 

supply chain visibility (Zhu, Mukhopadhyay and Kurata, 2012) 

4.1. Food and restaurant industry 

The raw materials used in this sector and the end product have short life cycles 

compared to the other industries. If not properly transported and stored, this may 

affect their freshness, reduce dramatically the useful life, and spoilage of products 

will be inevitable. In such a case various problems would occur. First, the products 

expiration time comes closer and thereby revenue may decrease accordingly. 

Second and the most important problem would occur when this expired product 

delivers to the customer. Companies could lose their customers due to these 

problems. Based upon the results of the research conducted by The US FDA, up to 

20 % of foods are eliminated form due to supply chain issues. Since RFID 

technology is used mainly for tracking the items in real time it enables to update 

the information regarding to the product and thus reduce the spoilage in a 

significant manner. 

RFID technology could also be useful in the integration agriculture companies into 

the food chain in order to prevent the increase in recall costs.  RFID technology 

provides better control of inventories, safety control for foods, and better quality of 

service for the food chain. It also improves the efficiency of production (Zhu, 

Mukhopadhyay and Kurata, 2012). The main aim of RFID use in food industry is 

the traceability of food which means monitoring of products in order to provide 

food safety, quality and sustainability (Anders Ringsberg and Mirzabeiki, 2012). 

4.2. RFID in health care industry 

In today’s environment the main aims of health care industry are Hospitals are 

improving patient safety while decreasing the operational costs that are the result of 

errors occurred in the system Yao, Chu and Li, 2010). The benefits of RFID 
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applications in health care industry are developing monitoring and safety of patient, 

improving of asset utilization by real-time tracking, decreasing medical errors by 

tracking medical devices and enhancing efficiency in the supply chain. RFID 

technology also facilitates prevention of product errors, tagging patients, and 

locating staff and assets (Zhu, Mukhopadhyay and Kurata, 2012). 

4.3. Travel and tourism industry  

The application of RFID technology in travel and tourism industry started when the 

US Government attached RFID chips in the US passports in 2006. Those chips 

have the same information in the passport such as name, including name, gender, 

date and place of birth, and a digital picture of the passport holder. Besides the 

application of RFID in passports, interactive RFID enhanced museum exhibits at 

the Exploratorium, a science museum in San Francisco, California, which let 

visitors continue their scientific exploration beyond the museum walls could also 

be named as a RFID application in travel and tourism industry (Hsi and Fait, 2005). 

(Zhu, Mukhopadhyay and Kurata, 2012). 

4.4. Library applications 

RFID technology is a facilitator for libraries since they have to cope with the 

growing size of collection and operating budget. In libraries RFID chips having 

information about the book are embedded in books (Zhu, Mukhopadhyay and 

Kurata, 2012). RFID technology is used for the circulation and theft detection. It 

provides tracking the books easily and security as well (Shahid, 2005). 

RFID technology provides more benefits when compared to barcode or magnetic 

strip systems. First benefit is that several books could be checked out at one scan. 

Second RFID technology could help staff speed up inventory management process 

by decreasing human errors and increasing the accuracy of inventory records (Zhu, 

Mukhopadhyay and Kurata, 2012).  

5. RFID technology use in retail industry: benefits and applications 

5.1. Benefits of using RFID in retail industry 

RFID technology enables tracking the inventories more precisely and 

simultaneously and reducing processing time and labor. Precise information 

provides visibility and visibility brings a lot of benefits for the processes along the 

supply chain from producers to warehouses, to retail stores and to customers. Since 

RFID technology provides operational efficiency it can be applied various areas 

such as hospitals and patients, retailers and customers, and manufacturers and 

distributors throughout the supply chain (Sabbaghi and Vaidyanathan, 2008, p.72). 

RFID technology provides a lot of benefits for retail industry. According to 
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IDTechEx, the total RFID market is worth $8.89 billion, up from $7.77 billion in 

2013 and $6.96 billion in 2012. This includes tags, readers and software/services 

for RFID cards, labels, fobs and all other form factors. IDTechEx forecast that to 

rise to $27.31 billion in 2024.   In retail, RFID is seeing rapid growth for apparel 

tagging - that application alone demands 3 billion RFID labels in 2014 - which still 

has some way to go with RFID penetrating about 7% of the total addressable 

market for apparel in 2014. RFID in the form of tickets used for transit will 

demand 700 million tags in 2014. The tagging of animals (such as pigs, sheep and 

pets) is now substantial as it becomes a legal requirement in many more territories, 

with 425 million tags being used for this sector in 2014. This is happening in 

regions such as China and Australasia. In total, 6.9 billion tags will be sold in 2014 

versus 5.8 billion in 2013 (http://www.idtechex.com/research/reports/rfid-

forecasts-players-and-opportunities-2014-2024-000368.asp) 

A wide range of perceived potential benefits are being claimed for RFID 

technology within retailing. These benefits can be summarized as follows: 

 Cost and time saving: Managers will have time for checking the shelves to 

see what is needed. 

 Updates are made in real-time. Therefore stock-outs could be seen and 

reduced, product availability at the retail stores could be increased, and customer 

complaints and charge backs could be reduced. 

 Each store can know exactly what their in-stock inventory is. Distribution 

centers and warehouses can also see the current inventory levels in stores (Ekinci, 

Ekinci and Günaydın, 2007). 

5.2. Retail Industry Applications of RFID 

Smart shelf operations 

Smart shelf is an important RFID application in retail industry. Since shelf spaces 

are limited retailers have to decide which items are inventoried and which are not. 

Smart shelves can read the RFID tags attached to the items. Related information 

then is transmitted to the information system and according to the data companies 

decide to place an order or replenishment either from the inventory to the shelf or 

from the manufacturer to the retailer. Smart shelves enable manufacturers to keep 

the shelves always full which in turn increase sales. Besides they can track the 

actual customer demand for products and replenish orders timely and will never be 

in stock out situation. Smart shelves are especially beneficial for FMCG (fast 

moving consumer goods) sector (Zhu, Mukhopadhyay and Kurata, 2012). 

RFID used with POS 

RFID technology at the POS level is very important especially in apparel industry 
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because there is an uncertainty in demand. This technology will be useful for in 

generating demand and build a probabilistic demand pattern. RFID is used to 

record sold items at POS, and thus determine the backroom inventory and retailer 

easily. 

Smart Mirror 

Smart mirror application is useful for the customers and enables them to see 

whether the clothes fit or not. RFID readers detect the transponders on the clothes; 

information related with the product can also be seen from the surface of the mirror 

if requested.  

Especially brands for luxury products use this technology. Prada is using this 

application in its stores in New York Epicenter Store. In these smart mirrors 

customers may see the clothes they tried from various angles just with a touch 

(Bayraktar, Yilmaz and Erdem, 2011). 

RFID used in fitting room 

In this application, customers buying clothes in a store will get automatic 

suggestions. When customers go to the dressing room for trying clothes, smart 

mirror will tell him which shirt or tie will suit better. This system is communicated 

with smart shelves. Thus retailers can provide customers availability of different 

sizes, various styles and colors (Bayraktar, Yilmaz and Erdem, 2011). 

FMCG– CPG (consumer packaged goods) 

Fast moving consumer goods (FMCG) are also known as consumer packaged 

goods (Sridevi, 2014). Quick response system which has a widespread use in retail 

industry provides an efficient inventory control and replenishment system  and 

requires consolidation and integration of data flowing throughout the supply chain. 

Methods used for stocking shelves and managing inventory require higher use of 

labor and time, and include higher error risk. Since RFID tags enables immediate 

tracking of items after its arrival to the store, real-time information is used for 

minimizing backroom inventory and keeping the shelves full. Thus store security 

and sales data can be managed more easily (Zhu, Mukhopadhyay and Kurata, 

2012). According to the report of RFID Journal (2003) Wal-Mart required its top 

100 U.S. suppliers to attach RFID tag on all pallets and cases of all products by the 

end of 2005. The study of Songini (2007) found that Procter & Gamble, one of 

Wal-Mart’s top providers of consumer goods, had followed the RFID requirements 

of Wal-Mart and improved its processes substantially.  
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6. Conclusion 

As RFID technology has evolved, we see various applications in many industries. 

RFID technology enables tracing and tracking objects throughout the supply chain 

and provides accurate and real-time data. These characteristics create a significant 

value for managing inventories. It also simplifies the business processes and 

creates visibility. RFID technology will cause a labor reduction and processes will 

be more automated which improves productivity and decrease errors along the 

supply chain. 

RFID technology is widely used in retail industry. Different applications of RFID 

are used for this industry. In this paper we examined the benefits, challenges and 

applications of RFID technology by making a literature review. Main challenge of 

RFID technology is the cost of its implementation. Since the cost of RFID 

technology is high and RFID tags are expensive, this technology has difficulties in 

spreading to all supply chains. However the cost of installation and adoption of 

RFID technologies is high, it enables companies to increase the security and 

visibility along the supply chain. RFID requires an automated system that will 

decrease the use of labors which in turn means lower cost and damage, and faster 

throughput.  However many companies face with a trouble whether to invest or 

not, RFID deployment will increase with the frequent use the technology. 

This study contributes o the literature by defining RFID technology, principles, 

benefits and challenges. We have an intention to carry this work forward and 

prepare a questionnaire, and apply it to the main retailers in Turkey. Different 

applications used in retail industry could also be investigated with a survey. 
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Abstract 

Housing market is one of the most important sectors in Albania. During the last 20 

year there has been a boom of construction in this sector, mainly in big cities. The 

crisis that swept the world, including Albania was reflected in this sector as being 

associated with sensitive decrease on housing sales. A phenomenon seen in the 

country is that despite the declining on purchasing power, constructors do not 

decrease their home prices. The main objective of this paper is to apply the 

Hedonic Regression (price) Method as an alternative valuation method for 

housing in Tirana. The basic idea of Hedonic Price Method is that it breaks 

down the house value or its price into its constituent characteristics or 

properties and then adds up all of the estimated contributory values of each 

characteristics to create the final value of the house. The empirical results and 

the coefficients show that most of the independent variables are highly significant 

and indicate an expected correct relation with the price. This paper is expected 

to contribute to the literature as there are very few studies that employ the hedonic 

regression on the housing prices in Albania. 
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1. Introduction  

 

Housing sector/market is a very significant part of national economy and is closely 

associated with other sectors of the economy that together determine the level of 

development. Housing market’s importance is seen in its causal relationship with 

other sectors of the economy because a demand for housing represents both an 

investment and a consumption decision.  Housing being as the fulfilment of a basic 

need influences other needs such as food, clothing, water, sanitation and health. 

Housing market creates complementary sectors and markets such as, construction of 

water, electrical services, shopping complexes and other community services which 

in turn generate more employment and income. Likewise, housing as a capital asset, 

like all other investments provides and helps in the development of business 

enterprises, provides stable long term rental income and may act as a credit collateral 

for business endeavors.  

 

Since housing market is an important sector of the economy and it has very 

significant impact on other sectors of the economy the research for modelling the 

housing prices becomes a very important issue. The main objective of this paper is 

to apply the Hedonic regression (price) Method as an alternative valuation method 

for housing in Tirana.  Next section provides an overview of the Albanian housing 

market particularly its capital Tirana. Section three, provides literature review 

explaining the theory behind the HPM and the main empirical studies pertaining to 

the issue. Section four gives a detailed explanation of the data and the methodology 

used and provides the main empirical findings.  The final section is reserved for the 

conclusions and provides specific explanations for certain phenomena acquired from 

the results.  

2. Overview of the Albanian housing market 

During the last two decades, Albania has experienced a significant boom of 

construction sector, mainly in housing market. Transition period was accompanied 

by changes in the demographic, economic and social factors, which in turn have 

increased demand for new construction.  Housing market represents an important 

element not only for Albanian economy but also from the Albanian culture. They 

consider the proprietorship of a house as one of the primary and initial needs. In this 

regard, internal (from rural to urban) and external migration and the change in the 

attitude of living separated from parents has played a very important role in the shape 

and trend of housing demand.  More specifically, emigration has played a major role 

in the demand for houses in urban areas, especially Tirana, as a consequence of the 

improvement in living conditions and higher disposable income of Albanian 

emigrants and their families at home.   

467



 Abdulmenaf Sejdini and Ilirjana Kraja / AICSS 2015 

  

 

 

 

Important issues that requires specific attention about the Albanian housing 

market are:  

 

- The proprietorship rights not clearly defined between “old” owners deprived 

from the communist regime and the new ones currently occupying the 

property,  

- Legalization issue of the constructed buildings without a proper local 

authorities permission,  

- Mortgage registration, mortgage lending and mortgage execution process 

which are particularly related also with the banking practice and legal 

framework in the country.  

 

Based on the results of Population and Housing Census 2011 (INSTAT, 2012), the 

usual resident population in Albania was 2,821,977 and 25.25% of which are 

residing in Tirana. The total number of dwellings is 1,012,400, from which, 

according to classification by type 99.6% were conventional dwellings and 0.4% of 

them were non-conventional ones. Tirana had the largest percentage of dwellings 

with 26%. 

 

Table 1: Population and housing growth, Census 1989, 2001, 2011 
 Census 

1989 

Census 

2001 

Census 

2011 

Census

2001/ 

Census 

1989 

Census

2011/ 

Census 

2001 

Census

2011/ 

Census 

1986 

Residential 

Population 

3,182,417 3,069,275 2,821,977 -3.6 -8.8 -12.8 

Buildings 

 

385,769 512,387 598,267 32.8 16.8 55.1 

Source: INSTAT 

 

The characteristics of buildings in 2011 in Albania do not vary drastically from 2001 

in terms of type of building, number of floors, number of dwellings per building etc.  

(INSTAT, 2014). The number of individual buildings still prevails, while apartment 

buildings constitute only 3.7% in 2011, very close to 3.3% in 2001. The type of 

buildings and the related period of construction show that the number of apartment 

buildings constructed during 2001-2011 has more than doubled compared to the 

previous decade and it accounts for 23.4% of the total stock of that type of building 

in Albania. Figure 1 shows a boom in construction during 2001-2011compared to 

1991-2000. 
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Figure 1. Number of apartment buildings by period of construction, Census 2011 (in 

%) 

 

 
Source: INSTAT: Albania dwelling and living conditions 2014.  
 

3. Literature review 

Evaluation of the house prices has attracted a significant interest in economic 

literature and consequently there is plenty of research work. Hedonic demand theory 

also known as hedonic regression or as hedonic price method estimates the value of 

the characteristics of a commodity that indirectly affects its market price. The basic 

idea of hedonic Price method is that it breaks down the house value or its price into 

its constituent characteristics or properties and then adds up all of the estimated 

contributory values of each characteristics to create the final value of the house. 

Simply put, these pricing method measures the weight or the impact of certain 

feature like location of the house, number of bathrooms, or the presence of other 

features in the total price of the house.  

This theory of pricing method is widely used in consumer and market research. 

From a consumer perspective hedonic theory originates from Lancaster’s consumer 

theory (Lancaster, 1966). According to him the value of compound good is derived 

from its characteristics. Namely, each good is considered as a member of group of 

goods where all the group goods are used in combination with one another. Thus, 

the price of the product is not dependent on the amount of characteristics attached to 

the product but rather on the combination of goods that the buyer decides to buy. 

From a market perspective, Rosen generalized the approach to include the housing 

market and integrated it to the general theory. Rosen’s model argues that there is a 
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nonlinear relationship between the price of goods and their inherent characteristics. 

The implicit price is a function of the characteristics associated with the good 

(Rosen, 1974).  

Hedonic Price method’s application mainly rests in four key assumptions. First 

assumption pertains to the homogeneity in the housing market. This assumption is 

arguable since housing products can differ from one another in terms of locational, 

structural, neighborhood or any other attribute and criteria. Second assumption is 

that the housing market operates under perfect competition. This is a justifiable 

assumption since there are many buyers and seller that have freedom to enter and 

exit the market and consequently no buyer or seller can affect the market. Third 

assumption pertains to the fact that buyers and sellers have perfect information 

related to the housing product. Though difficult to achieve in reality this assumption 

seems reasonable since buying a house requires a significant amount of capital the 

process of buying a house involves collection of a lot of online and offline 

information before making a purchase. The fourth and final assumption is the 

assumption of market equilibrium. This assumption is arguable for it is idealistic to 

assume that the price vector will adjust instantaneously to changes in demand or 

supply at any point in time thus it does not take into account the relationships 

between the implicit prices of attributes or characteristics.  

HPM has been applied in housing market research (Ball, 1973); (Chau,et al. , 

2001); (Freeman, 1979); (Leggett, C. G. & Bockstael, N. E., 2000). HPM was 

applied in estimation of housing prices in Hong Kong (Chen, 2009).According to 

this study there is difference between harbor and mountain view while pricing the 

houses, namely, harbor view may increase the price while mountain view may 

decrease it. Keng T.Y (2000) also used HPM to analyze the factors that impact the 

house price in Malaysia. 

 

The findings are consistent with the hypothesis that house prices are determined 

by the economic and financial factors identified as relevant for the demand and 

supply of housing units in this country. 

The usual housing characteristics/attributes that are used by HPM are: Structural 

attributes; location attributes and/or neighborhood attributes (Herath, 2010). These 

attributes include both the qualitative and quantitative characteristics.  

3.1. Structural attributes  

Structural attributes have significant effect and relation on the prices of properties. 

While some studies argue that preferences for structural attitudes may change 
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according to client and may vary over time and between nations (Kohlhase, 1991), 

other argue that the comparative desirable attributes of a house are valued and 

reflected in the prices (Ball, 1973). The main attributes that are equally important 

across nations and are positively related to the price of a house are: the number of 

rooms and bedrooms (Garrod, 1992), floor size  (Carroll, T. M., Clauretie, T. M. & 

Jensen, J., 1996) (Rodriguez, M. & Sirmans, C. F., 1994), number of bathrooms, 

balconies, garage etc. research has also showed that the age of the building is 

negatively related to the property price due to higher maintenance and repair cost  

(Clapp, 1998). On the other hand, attributes like structural quality, heating system, 

thermal isolation, basement and so on are difficult and change across nations 

depending on the traditional values and climate.  

3.2. Location and neighborhood attributes 

The location and the surrounding of the property/house is a very important attribute 

that has a significant effect on the buying decision. It defines the distance of the 

house to the city Centre, shopping complexes, job place, school and other related 

attributes. The main location attributes that have been employed by the studies are 

the pollution level, the socioeconomic class of the inhabitants, the racial 

composition, transport modes, the view of the property and the floor level. The main 

neighborhood attitudes employed are traffic noise, distance to shopping complexes 

and the size of shopping complexes, pleasant landscape, pollution, and distance to 

sport and other recreational facilities.  

From the above listed structural and location and neighborhood attributes due to 

the lack of available data and difficulty in creations of certain attitudes our study 

employs only available attitudes for the apartments in Tirana. More precisely from a 

structural attributes we use number of rooms, number of bedrooms, number of 

toilets, size of the apartment in m2, the existence of balcony and,  the existence of 

elevator. Whereas from a location attributes we use the floor level and location by 

separating Tirana into 13 mini districts.  

4. Methodology 

The application of the hedonic method is known for quite some time; it was only in 

recent years that hedonics has been used in a more extensive way in current statistical 

production and different analyses. 

Hedonic pricing methodologies build upon the idea those different 

characteristics of a good or service impact differently on their evaluation by 

consumers. Thus, the first stage of this methodology consists of specifying a hedonic 
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price function, i.e. a function relating transaction prices to the relevant characteristics 

of the good or service. 

 

),...,,(
21 mntntntnt cccfP 

 
 

where: p is price of goods or services, c1nt, c2nt...cmnt are the characteristics of them. 

 

In hedonic analyses of the housing market, those characteristics typically correspond 

to individual dwelling and location-related features. Using regression techniques, it 

is then possible to estimate the parameters in the hedonic price function, which may 

be interpreted as the implicit marginal prices for each characteristic. Based on the 

estimated marginal prices, housing prices can be straightforwardly adjusted in order 

to remove the idiosyncratic influence of those sources of heterogeneity. The 

particular adjustment carried out depends on the form of the hedonic price function 

(e.g. linear, log-linear). 

The first step to obtain a hedonic index is the specification of a hedonic price 

function, which is typically linear 

ititit uxP 
     

,....1 Tt  tni ...1
 

or log-linear   

                              

**
)ln( ittitit uxP  

 

where xit are the k characteristics (or functions of the characteristics) of house 

i at period t, βt (β
*

t) is a (K+1)-vector of parameters (implicit prices) to be 

estimated, and  it (u
*

it ) is the error term, standing for the non-explained part 

of the price. † 

 

This method is based on the assumption that people value the characteristics of 

a good, or the services it provides, rather than the good itself.  Thus, prices will 

                                                           
† 
http://ec.europa.eu/eurostat/documents/272892/272983/Detailed_Technical_Manual_on
_Owner-Occupied_Housing-v2.pdf/4ccf3133-2309-4316-b7fc-db3b89011b76 
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reflect the value of a set of characteristics, including environmental characteristics 

that people consider important when purchasing the good. 

We analyzed only Tirana, capital city of Albania, because the volume of 

construction of dwellings is higher compare with the other cities, the demand for 

them is increased year by year. So, Tirana is representative for whole country. Based 

on the characteristics of Albanian housing market we have studied and analysed only 

the market for apartments. The method used for estimation is the Ordinary Least 

Squares (OLS) method. 

The variables that are included in our model are: year of construction(age), 

number of rooms, number of bedrooms, number of toilets, size in m2, floor, elevator 

(dummy variable), balcony (dummy variable), location, minidistricts (we have 

separated Tirana in 13 minidistricts) , price per m2, total price. The numbers of 

observations are 241; the data are collected for year 2013 from two biggest Real 

Estates agencies in Tirana (Century 21 and Tirana Real Estate)‡.  

Based on hedonic function our model has this form: 

Lnprice=β0 + β1 size + β2 rooms + β3 bedroom + β4 toilet + β5 elevator + β6 balcony 

+β7 minidistrict + β8 year of construction + β9 floor 

5. Empirical results  

The main empirical results of the employed HPM are shown in Table 2.  

Ln price = 10,209 + 0.08 size + 0.159 bedroom - 0.039 floor + 0.009 elevator + 

0.007 toilet + 0.103 period - 0.621 minidistrict3 - 0.474 minidistrict13 - 0.478 

minidistrict6 - 0.314 minidistrict11 - 0.267 minidistrict4 + 0.136 minidistrict5 

From the independent variables measured and tested in the regression analysis 

the signs of all coefficient results as expected. More specifically, the variables that 

have expected sign and are statistically significant are: Size in m2, number of 

bedrooms, age of the building or year of construction, and most of the district 

variables. The independent variables that indicate positive effect on the price of the 

house are: size, bedroom, elevator, toilet, age, and district 5(the most famous and 

expensive district of Tirana). In addition, the variables that indicate negative effect 

                                                           
‡ http://www.tiranarealestate-al.com/en 
   http://www.century21albania.com/  
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on the price are: floor level, balcony, and most of the districts except district five.  

Lastly, the R2 which indicates the coefficient of determination of the model is 74 % 

which shows that the chosen independent variables explain 74.1 percent of the prices 

of houses in Tirana.  

Table 2: HPM model estimation results 

Model          β  t   Sig. 

(Constant) 10.209 12,98 ,000 

Size ,080 6,146 ,000 

bedroom ,156 3,210 ,002 

floor -,039 -,075 ,931 

Elevator ,009 ,017 ,975 

toilet ,007 ,011 ,555 

age ,103 2,205 ,003 

balcony -,087 -1,446 ,015 

minidistrict3 -,621 -7,813 ,000 

minidistrict13 -,474 -6,543 ,000 

minidistrict6 -,478 -6,125 ,000 

minidistrict11 -,314 -2,928 ,004 

minidistrict4 -,267 -2,611 ,010 

minidistrict5 ,136 2,062 ,041 

R2     74,1%   

F-statistics 47,046   
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6. Conclusion 

 

This study empirically examined the predictive power of HPM which determines 

the intrinsic value of each attribute or characteristic and is also valuable tool for all 

the different agents that form the real estate market: buyers and sellers, owners and 

investors, builders and resellers, and banks and fiscal authorities. 

 

It may be the first study that employs HPM for Tirana. The coefficients show 

that most of the independent variables are highly significant and indicate an 

expected correct relation with the price. However, some variables though they 

exerts expected sign they do not seem to be significant. More specifically, floor 

level does not seem significant and shows that Albanian household prefer to buy 

apartments in the lower levels of the building. Similarly, the variable balcony is not 

significant because it indicates that Albanian household seem to be more rational 

and ask for more space inside the apartment rather than balconies.  

  

The main limitation of this study which at the same time may also be a 

suggestion for future research is the unavailability of data and inability of creation 
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of other location and neighborhood attribute and variables for Albania in general and 

Capital Tirana in specific.   
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ABSTRACT 

The perceived price - perceived quality relationship has been examined in numerous 

studies. However, this relationship is not as strong as can be expected. This paper argues that 

perceived price – perceived quality relationship is not a single heuristics but consists of three 

different heuristics that may be utilized under uncertainty: Price aversion, value optimization, and 

price consciousness. Additionally, literature suggests that perceived quality is a multi-dimensional 

construct as opposed to a uni-dimensional construct as usually conceptualized by the pricing 

literature. The purpose of this conceptual paper is two-fold. (1) Define perceived quality as a multi-

dimensional construct. (2) Identify how consumers may judge different dimensions of quality using 

different pricing heuristics, in order to come up with alternative pricing strategies. 

Key Words: Pricing heuristics, price aversion, price consciousness, conspicuousness, and 

product quality. 
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Theoretical Background 

The biggest problem consumers face while choosing a product is arguably uncertain 

quality (Tellis & Gaeth, 1990) among so many options while the consumer is bogged down under a 

choice overload (Scheibehenne, Greifeneder, & Todd, 2010). When consumers are drowning under 

such overload, it becomes impossible for them to understand and process the available information 

to arrive at a choice systematically. Hence, consumers resort to heuristics, or decision-making 

shortcuts to make choices (Maheswaran, Mackie, & Chaiken, 1992).  

Driven by the problem of uncertain quality, the consumers use heuristics to assess the 

quality of products or services. It has been shown that several cues or signals serve as heuristics in 

assessing product quality when (1) there is a need to reduce the perceived risk of purchase (Jacoby, 

Olson, & Haddock, 1971), (2) the consumer lacks expertise and consequently the ability to assess 

quality (Rao & Monroe, 1988) (3) consumer involvement is low (Celsi & Olson, 1988) (4) quality 

is too complex to assess (Hoch & Ha, 1986), (5) there is need for more information (Nelson, 1974), 

or (6) the familiarity with a product category is low (Park & Lessig, 1981; Rao & Monroe, 1988). 

These findings suggest that when consumers face challenging decision making situations, they 

resort to heuristics.  

To decide on the quality of the products, price information along with other cues are 

utilized as signals, hence over time heuristics are formed (Maheswaran et al., 1992). The most 

prevalent signals studied include brand names (Brucks, Zeithaml, & Naylor, 2000; Dawar & 

Parker, 1994; Maheswaran et al., 1992; Rao, Lu, & Ruekert, 1999), brand advertising (Milgrom & 

Roberts, 1986), country of origin (Häubl & Elrod, 1999; Maheswaran, 1994), product features or 

appearance (Dawar & Parker, 1994), price (Brucks et al., 2000; Dawar & Parker, 1994; Gerstner, 

1985; Milgrom & Roberts, 1986; Rao & Monroe, 1989), and product/retailer reputation, store 

names, warranties, or guarantees (Rao & Monroe, 1989). 

Although price is one of the most frequently utilized heuristics, it is less likely to have a 

significant effect on buyers' perceptions of quality in the presence of other attributes and when 

buyers are familiar with the product or product category (Rao & Monroe, 1988). Therefore, this 

paper will focus on only how price is used as a heuristics while excluding other cues from the 

relationship between perceptions of price and quality.  

Many marketing textbooks talk about the positive relationship between price and quality 

perceptions. Textbooks even argue that there is a prestige pricing strategy that can be used to 

project higher quality using higher prices (Lamb, Hair, & McDaniel, 2013). Therefore, one will 

expect that the perceived price and perceived quality to be highly related.  

However, two meta analyses disagree. One meta-analysis, which involved 36 studies 

regarding perceived price and perceived quality conducted before 1989 indicated that the mean 

effect size between perceived price and perceived quality was 0.341 (Rao & Monroe, 1989). 

Another meta-analysis including 71 articles regarding the price perceived quality relationship 

conducted between 1989 and 2007, the mean effect size between price and perceived quality was 

0.273. According to these studies the relationship between perceived price and perceived quality 

has weakened (Völckner & Hofmann, 2007). These two meta-analyses indicate that the 

relationship between perceived price and perceived quality is not as strong as one can expect 
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(Brucks et al., 2000). Despite astute arguments about how strongly price and quality perceptions 

are related, such empirical results are puzzling for researchers as well as practitioners.  

These puzzling findings encourage further research and cause us to suspect that there may 

be additional factors impacting the relationship between perceptions of price and quality and/or that 

the conceptualization of quality can be improved. A quick review of the studies examined in the 

two meta-analyses mentioned revealed that the term ‘quality’ is defined most frequently as 

performance and conceptualized as a uni-dimensional construct (Rao & Monroe, 1989; Völckner & 

Hofmann, 2007).  

However, quality is a concept hard to define (Crosby, 1980). Quality can be defined in 

multiple dimensions (Garvin, 1988). Garvin (1988) defined product quality in 8 dimensions: 

Performance, features, reliability, conformance, durability, serviceability, aesthetics, perceived 

quality. Brucks et al. (2000) defined quality for durable products in 6 dimensions: Prestige, 

durability, serviceability, ease of use, versatility, and performance. Defining quality as performance 

and examining the relationship between perceived price and perceived quality as a uni-dimensional 

construct is likely to provide a partial picture.  

Moreover, consumers might feel that certain dimensions of quality might be more 

important when judging quality. Hence, some dimensions of quality will be more salient when 

judging quality but others will not. For example, when choosing a microwave, consumers might 

find ease of use more relevant and when choosing a car, reliability and durability more (Brucks et 

al., 2000). Hence, when price is used to infer quality, consumers might be inferring that price is a 

more relevant aspect of quality depending on the dimension of quality in question. This argument 

has the potential to shed some light on the puzzling finding that perceptions of price and quality are 

weakly related. Because if which dimension of quality is assessed using price information is 

known, price can be used more effectively to signal the relevant dimension of quality for the brand 

or company.  

Brucks et al. (2000) not only defined quality in multiple dimensions but also examined 

which cue(s), product attributes and/or price and/or brand name, were searched to judge each of 

these 6 dimensions of quality. They designed an experiment where consumers evaluated three car 

brands on different dimensions of quality. Consumers were informed that they would be evaluating 

a certain quality dimension that was initially defined in the beginning of the experiment. The 

respondents were given access to 17 questions that included the answers for relevant information 

about the attributes that can be used to evaluate the dimension in question. In the experimental 

design, some cells had no available information for price and brand name. Whereas in others, brand 

name and/or price information were displayed as the 18th or 19th pieces of information if the 

consumers chose to know them. The task of the respondents was to collect enough information to 

judge the dimension in question. Hence, consumers had the chance to resort to information about 

attributes, price, or brand name to judge each dimension of quality. The results showed that when 

evaluating prestige, consumers searched for price information 87.5% of the time. When evaluating 

performance, consumers searched for price 12.5% of the time (Brucks et al., 2000). These results 

show that consumers use different cues to judge different dimensions of quality. Brucks et al. 

(2000) also found that consumers used price to infer the prestige (p<.10) and durability (p<.05) 

dimensions of quality but price did not significantly affect other dimensions. 
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However, the results of Bruck et al.’s (2000) study should be interpreted with caution, 

because some respondents did not collect price information to judge the other dimensions of 

quality at all. Hence, the relationship between perceived price and the quality dimensions other 

than prestige and durability might not have been studied extensively. As a result, this paper intends 

to capture the relationships between perceived price and all possible dimensions of quality by 

manipulating only prices and by measuring all the dimensions of quality in an effort to shed more 

light on the low effect size in the two meta-analyses regarding perceived price and perceived 

quality. Hence, the purpose of this research is to define dimensions of quality and determine how 

perceived price is related with each dimension. The following sections focus on the definitions and 

dimensions of quality.  

Defining Quality 

Marketing literature has defined quality mostly in the sense of value-based quality, in 

which value perception is defined as the ratio of perceived quality to perceived sacrifice 

(Petroshius & Monroe, 1987). However this definition has a drawback such that quality and price 

are embedded into the value construct, which is used as a proxy to measure quality. Embedding 

price and quality as a ratio in another concept causes them to lose their explanatory power if they 

were estimated separately. The proxy of value to judge quality is in fact not measuring the quality 

and price separately but the ratio between perceived quality and perceived price. In order to come 

up with a comprehensive definition of quality, Garvin’s definition of quality will be followed with 

some revisions. According to Garvin (1988), value is a dimension of quality, which can be defined 

through five clusters of definitions each of which include different dimensions of quality. 

(1) Transcendent Based Quality: Quality is achieving the highest standard possible. This 

definition includes the dimension of prestige. Quality in this sense has been examined only by 

Brucks et al. (2000) in the pricing literature. The foundations of this perception lie within the social 

comparison theory (Argo, White, & Dahl, 2006). Being better than other products is in the heart of 

this definition.  

(2) Product Based Quality: Quality is the amount of some ingredients or attributes 

possessed by a product. This definition includes the dimensions of performance, features, 

durability, reliability, and serviceability. 

(3) User Based Quality: Quality is the conformance of a product to the needs and desires of 

consumers. This definition includes the dimensions of aesthetics, user-friendliness, perceived 

quality, and social acceptance. 

(4) Manufacturing Based Quality: Quality is conformance to requirements and standards. 

Quality is zero defects. This definition includes the dimension of conformance. 

(5) Value Based Quality: Quality is the degree of excellence at an acceptable price and the 

control of variability at an acceptable cost. This definition includes the dimension of value. Quality 

in this sense has been examined in the marketing literature under the concept of value 

consciousness (Lichtenstein, Netemeyer, & Burton, 1990).  

481



  

Dimensions of Quality 

1. Performance: Performance is the primary operating characteristics of a product. For ex: 

Acceleration of a car. 

2. Features: Features are additional accessories to the primary operating characteristics of a 

product. For ex: Free drinks on a plane 

3. Reliability: Reliability reflects the probability of a product’s malfunctioning or failing 

within a specified period of time. For ex: Mean time to first failure, mean time between 

failures or failure rate per unit time. 

4. Conformance: Conformance is the degree to which a product’s design and operating 

characteristics meet pre-established standards. For ex: If the components of a car are 

produced with a very little deviation from the pre-established standards, then we can say 

the car conforms to the pre-established standards. 

5. Durability: Durability is the measure of a product’s life. (1) Economical Durability (2) 

Technical Durability 

6. Serviceability: Serviceability is the speed, courtesy, competence of technical personnel, 

and the ease of repair. Serviceability refers to post-sales services. 

7. Aesthetics: Aesthetics is the reflection of personal preferences and judgments of consumers 

in terms of how a product smells, tastes, feels, looks or sounds. 

8. Perceived Quality: Perceived quality is the perception of a product’s quality by the 

consumers regardless of the product’s actual characteristics.  

9. User-Friendliness: The ease with which the product is operated by the consumer (Brucks et 

al., 2000). 

10. Prestige: Prestige refers to the high standing and regard of the product among its 

competitors. It implies how exclusive a product is (Brucks et al., 2000). 

11. Value: Value is what the consumer gets for his sacrifice (money) (Dodds, Monroe, & 

Grewal, 1991; Zeithaml, 1988). 

12. Social Acceptance: The degree, which a product facilitates a person’s approval by his 

peers.  

Consumers’ Pricing Heuristics 

Consumers use schematas to remember and utilize their knowledge without exerting too 

much effort (Whittler, 1994). The use of schematas or decision making patterns are the basis of 

formation of heuristics (Bozsahin & Findler, 1992; Veeck & Burns, 1995). When consumers find a 

way (schemata or heuristics) to satisfy their goal while choosing a product, they tend to use the 

same schemata or decision making rule to make subsequent choices. For instance, you must have 

heard people saying “I am such a cheapskate.” Or you must have known people, who always 

choose high priced products with most features that they may never master to use just to make sure 

they get the best product. Alternatively, people may choose a middle ground between these two 

extremes and focus on products’ value, which is the quality obtained versus the price paid.  

Consumers have shopping styles that aim for specific goals when they shop. For instance, 

Roberts and Wortzel (1979) found that women may shop to minimize price. Westbrook and Black 

(1985) found in their literature research that consumers may shop to minimize price, or are price / 

bargain conscious, which we term ‘price aversion;  for quality, which we term ‘value 

optimization’; or for recreational or compulsive purposes, which we name ‘conspicuousness’, or 

‘price seeking.’ Consumers may use certain heuristics depending on product categories, features, or 
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any other pieces of information that is available to them (DelVecchio, 2001). Hence, this paper 

argues that consumers utilize a pricing heuristics for most of their shopping occasions. This is in 

line with the choice literature. When consumers make decisions under uncertainty, they can be 

classified as (1) price averse (2) value optimizers or (3) price seekers (Tellis & Gaeth, 1990). 

Hence, the next section focuses on these choice heuristics that are related with price. We term these 

choice heuristics ‘pricing heuristics.’  

Price Aversion 

Price aversion is defined as choosing the lowest priced product to minimize immediate 

losses under uncertainty (Tellis & Gaeth, 1990). If the consumers lack the expertise/information to 

evaluate the product or the product is too complex to be evaluated, they will face uncertainty and 

see the situation more prone to result in losses rather than gains. Therefore, they will tend to choose 

the lowest priced product. The reasoning behind choosing the lowest priced product is to minimize 

certain losses, which is in line with Kahneman and Tversky’s (1979) prospect theory, which asserts 

that the losses and gains are not equally evaluated. According to prospect theory, people feel the 

pain of losses more severely than the pleasure of gains. Prospects of gains or losses are judged 

against a standard of reference, based on the current position of the decision maker. The value 

function is not symmetric (Kahneman & Tversky, 1979). Therefore, it is proposed that: 

P1: For price averse consumers, the quality will tend to decrease as the price increases. 

When people engage in price averse behavior, they will consider only price as a relevant 

cue. Therefore, the only concern for consumers using this heuristic will be to obtain the lowest 

price. Consequently, the relationship between price and all the dimensions of quality will be 

disconnected except perceived quality, which is the subjective quality that consumers assign to 

products regardless of their actual characteristics. Therefore:  

P2: When consumers engage in price averse behavior, perceived price and only perceived 

quality will be related. 

Value Optimization 

Value optimization or value pricing has found a lot of emphasis in the pricing literature. 

Value pricing literature asserts that the price perceptions lead to perceived value through quality 

and sacrifice (Dodds et al., 1991). According to a qualitative study conducted by Zeithaml (1988), 

value is defined by consumers in a number of ways such as value is the lowest price for a quality 

brand, value is affordable quality, value is the product which is on sale, and value is whatever 

makes the most for the least money. After reviewing these qualitative responses, perceived value 

can be defined as the consumers’ overall assessment of the utility of a product based on perceptions 

of what is received and what is given (Zeithaml, 1988). That means there are two dimensions 

linking perceived price and value that move in opposite dimensions: (1) Perceived Quality (2) 

Perceived Sacrifice. As it can be seen in Figure 1, perceived quality, which is the get component, 

contains some combination of physical attributes, service attributes, and technical support available 

relative to the particular use of the product and other indicators of perceived quality whereas 

perceived sacrifice, which is the give component, contains purchase price, start-up costs 

(acquisition costs, transportation, installation, order handling), post-purchase costs (repairs and 

maintenance, risk of failure or poor performance), and perceived effort of buyer. Hence, perceived 
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value can be defined as the ratio of perceived quality to perceived sacrifice (Petroshius & Monroe, 

1987). For the purpose of this research, Petroshius and Monroe’s value definition will be used. 

 

Figure 1: Price Perceived Value Model 

The consumers, who are motivated to maximize the gains in return for their money, can be 

named value-conscious consumers. Value conscious consumers want to spend less but get more for 

their money. Value conscious consumers are expected to use different dimensions of quality more 

evenly than other consumers, because they are interested in the ratio of quality to price, not in a 

particular dimension of quality. Value conscious consumers are expected to gain the highest level 

of value when the quality and price are at moderate levels, because the low and high levels of price 

will be perceived as risky for these consumers. The value perceptions at high and low levels of 

prices will be lower than the moderate level price. Therefore, it is proposed that: 

P3: The perceived price – perceived quality relationship is expected to have an inverted 

quadratic curve for value-conscious consumers.  

Since the primary concern for consumers, who use value optimization heuristics is to 

maximize the ratio of perceived quality to price, they will behave in a utilitarian manner. Hence, 

they will use any dimension of quality but prestige and social acceptance.  

P4: When consumers use the value optimization heuristic, they will evaluate quality from 

price to judge any dimension of quality except prestige and social acceptance. 

Conspicuousness (Price-Seeking Behavior) 

Conspicuous consumers like to be admired by their wealth and spend in order to 

demonstrate the wealth they have (Vigneron & Johnson, 1999). They consume products which 

have symbolic meanings. Under the law of demand and supply, the demand falls as price increases; 

however, the opposite is true for conspicuous consumers (Braun & Wicklund, 1989). Hence, 

consumers may engage in price-seeking behavior. Price seeking is defined as choosing the highest 

priced brand to maximize expected quality (Tellis & Gaeth, 1990). We witness this behavior when 

people buy the top of the line products with the most features regardless of their price just because 

they want the best product. Therefore, for price seekers, high price means high quality. For the 

conspicuous consumers, the relationship between perceived price and perceived quality is expected 

Perceived Sacrifice 

Perceived Quality 

Perceived Price 
Perceived Value Behavior 
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to be linearly positive, because higher priced items will enable them to demonstrate their wealth 

and maximize quality perceptions. Therefore it is proposed that: 

P5: The higher the perceived price, the higher the perceived quality for conspicuous 

consumers. 

Conspicuous consumers will tend to evaluate quality using dimensions related with 

transcendent based and user based quality because they are mostly interested in the symbolic uses 

of products rather than the objective product characteristics. They will choose prestigious products, 

which have high prices and evaluate quality using the prestige and social acceptance dimensions 

which are included in transcendent and user-based quality dimensions. Therefore, the authors 

propose that: 

P6: When consumers use conspicuousness heuristics, they will tend to use prestige, and 

social acceptance dimensions to assess quality. 

Procedure 

After determining the dimensions of quality, the relationship between perceived quality 

and price can be examined according to the dimensions that consumers use depending on their 

chosen heuristics. In this study, price-perceived quality relationship will be examined for 

consumers using different heuristics. The study will have 2 stages. In the first stage, participants 

will be asked about their general pricing heuristics. The second stage will conduct a 3 X 1 

experiment where participants will be randomly assigned to a cell using a low, moderate, or high 

priced item.  

Stage I 

The authors will employ three scales to identify the pricing heuristics that each participant 

utilizes most frequently, namely price aversion, value consciousness and conspicuousness 

heuristics. The scales for these constructs can be found in the appendix. The data obtained from 

this stage will be used in the regression analysis as the moderator variable to test interaction effects 

on the relationship between perceived price and perceived quality. 

Stage II 

The authors will set up an experiment to examine how the consumers evaluate quality 

relying on price. All the participants will see the same products along with the same product 

characteristics. But participants will be randomly assigned to a low, moderate, or high priced 

conditions. Each participant will evaluate 12 different products. These 12 categories will have 

small items, which can be bought every day as well as big ticket items. The products will have no 

brand name in order to eliminate the confounding effect of brand name from the relationship. Then, 

the subject will be asked to rate the price and each dimension of quality of each product. The 

results of the experiment will constitute the perceived quality scores for each dimension, which will 

be used as the dependent variables in the regression analyses.  

 

485



  

Analysis 

The authors will use a regression analysis, which employs the perceived quality score 

obtained from the stage II as the dependent variable, price perceptions as the independent variable, 

and the consumer pricing heuristics obtained from stage I as the moderator variables.  

P1, P3 and P5 will be tested using the results of this regression. To test the P2, P4 and P6, 

regressions will be run for each dimension of quality measured in stage II. Each of these 

regressions will employ the quality scores for each dimension obtained from the stage II as the 

dependent variables, perceived price as the independent variable and the consumer pricing 

heuristics obtained from stage I as the moderator variables.  

Potential Contribution 

The contribution of this research is that by identifying the consumers’ pricing heuristics 

and identifying which dimension of quality is used by consumers to evaluate quality depending on 

the pricing heuristics, the companies may devise better pricing strategies to target particular 

consumers, who use different pricing heuristic. For example, if hypotheses 5 and 6 are supported, 

companies can position their products placing the most emphasis on the prestige and social 

acceptance dimensions and price the items accordingly.  
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Appendix - Scales 

Price Aversion (Scale to be developed) 

I always choose the lowest priced items when I shop. 

The only criterion to assess products is the price when shopping. 

Different brands have the same quality. 

When I have no idea regarding the quality of a product, I buy the cheapest one to minimize the cost. 

I find it difficult to evaluate the specifications of sophisticated products. 

I buy the lowest priced item if I cannot afford the higher priced items in the same category. 

Value Consciousness (Lichtenstein et al., 1990) 

I am very concerned about low prices, but I am equally concerned about product quality. 

When grocery shopping, I compare the prices of different brands to be sure I get the best value for 

the money. 

When purchasing a product, I always try to maximize the quality I get for the money I spend 

When I buy products, I like to be sure that I am getting the money’s worth. 

I generally shop around for lower prices on products, but they still must meet certain quality 

requirements before I buy them.  

When I shop, I usually compare the “price per ounce” information for brands I normally buy. 

I always check prices at the grocery store to be sure I get the best value for the money I spend.  

Conspicuousness (Moschis & Churchill Jr, 1978) 

It is true that money can buy happiness. 

My dream in life is to be able to own expensive things. 

People judge others by the things they own. 

I buy things that I secretly hope will impress other people. 

Money is the most important thing to consider in choosing a job.  

I think others judge me as a person by the kinds of products and brands I use.  
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Abstract 

Brands function as insignia for individuals to express their social identity in and 

through their consumption preferences. Strong brands are endowed with salient 

symbolic meanings, which attract consumers in order to satisfy their social 

desirability and acceptance needs by the possessions of these brands. Based on the 

“Social Identity Theory” and the “Theory of Reasoned Action”, a conceptual 

model was tested to examine the role of social identity effects and self-brand 

connections on consumers’ decision process. Hypotheses were analyzed with a 

structural model on a sample of smart-phone users. Results indicate significant 

influences of the brand’s symbolic perceptions on the consumers’ brand purchase 

intentions which are mediated through self-brand connections and attitudes towards 

the brand. Findings and limitations of the study are discussed in terms of the 

theoretical and practical implications for consumer behavior literature and 

marketing implications. 

 

Keywords: Social identity; self-brand connections; symbolic brand meaning; brand 
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1. Introduction 

Unlike the assumptions of the classical economics theory, behavioral economics 

theorists embrace the irrationality, inconsistency and emotionality of humans 

(Kahneman, 2011). The social and emotional aspects of decision making had been 

scrutinized for a long time by the consumption researchers and marketers. 

Advancements in psychology and neuroscience along with the commercial interest 

of corporations paved the way for the interest on the deeper motivations of 

consumers and sub-conscious decision making. These advancements illuminated 

the symbolic meanings associated with the consumption in addition to the 

functional expectancies of consumers. Just like doing and being, having was also 

identified as an integral act for an individual’s self-definition (Belk, 1988). The 

symbolic meanings attributed to the consumption choices and possessions, 

augmented the brands with a self-expressive function. Motivations such as 

differentiation, status seeking, social desirability and social acceptance have 

become some of the preeminent drivers of consumption preferences. In this regard, 

brands aim to promise added value to their functional offerings and products by 

building strong and recognizable images. Brands with strong images capture 

competitive advantage in consumers’ minds (Aaker, 1996); by creating emotional 

links with consumers above and beyond the functions of the products (Doyle, 

2000). Therefore, this study aims to examine the role of symbolic meanings and 

self-expressive roles of a brand, over the consumer’s purchase decision, while 

controlling for the influence of perceived quality of the brand. Theoretical 

background and related constructs are discussed in the following sections.  

1.1. Symbolic Meaning of a Brand 

The overall utility of using a brand product is consisted of the functional and 

symbolic utilities which are related with both rational and emotional benefits 

(Vazquez, Rio, & Iglesias, 2002). A brand does not only signify a product's 

utilitarian attributes; but also represents a particular meaning, which makes the 

product personally meaningful for its consumers (Ligas & Cotte, 1999). The 

symbolic function of a brand is not just to express the self, but also it helps 

consumers to create and build their self-identities (Escalas & Bettman, 2005). 

Consequently, brands are heavily communicating to consumers to achieve a 

desirable position in their minds. The extent to which a brand can convey symbolic 

meanings for its users is a key criteria for the purchase decision. The perceived 

level of symbolic meaning incorporated by a brand could be influenced by the 

consumer’s culture and socio-psychological background as well as the dynamics of 

the industry such as competition, product category and marketing efforts. 

Nonetheless, as the differentiation needs are getting more vital for a brand, 

differentiation is getting ever harder for the brands from the competitors. Highly 
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diverse characteristics of targeted consumers and complex communication 

channels bring opportunities and challenges together for the brands to nurture an 

image endowed with distinct, consistent, desirable and hard-to-copy meanings. 

1.2. Self-Brand Connections 

Brands are incorporated to the self-concept of the users, at least to some degree. 
This bond between the brand and the consumer’s self-concept is labeled as the self-
brand connections (Escalas & Bettman, 2005). A strong connection between the 
brand and the consumer's self identity is formed when brand associations are used 
to construct one's self or to communicate one's self to others. A strong self-brand 
connection is more likely to occur when the consumer's personal experience with 
the brand is closely tied to the image of the brand, and when the brand itself 
satisfies psychological needs (Moore & Homer, 2008). Building personal and 
emotional ties have become paramount for brands to create long-term relationships, 
and in turn, customer loyalty as a consequence of all the symbolic and social 
functions ascribed to the consumption behavior. 

1.3. Theory of Reasoned Action 

In order to predict individuals’ volitional behaviors, Fishbein and Ajzen (1975; 
1980) proposed the “Theory of Reasoned Action (TRA)”, which argues that the 
attitudes towards a behavior and the subjective norm, social pressure of other 
people from the social setting of the individual, influence the individual’s intention 
to perform or not to perform a particular behavior. TRA is utilized frequently in 
consumer behavior studies and evidenced to be a strong predictor of purchase 
decisions of consumers (Sheppard, Hartwick, & Warshaw, 1988). TRA was further 
extended with the addition of the perceived behavioral control variable, and the 
new model is labeled as the “Theory of Planned Behavior (TPB)” (Ajzen, 1991). In 
consideration with the methodological boundaries and research purposes, the 
conceptual model is based on TRA in this study.  

1.4. Perceived Brand Quality 

Perceived brand quality is the consumer's subjective evaluation regarding a 
product’s capabilities to provide consumers a reason to buy, by differentiating the 
brand from competing brands. It is not necessarily a reflection of the objective 
quality of the products (Pappu, Quester, & Cooksey, 2005). Consumer beliefs 
about product reliability, durability and service ability, style and design often 
define quality and, in turn, influence attitudes and behavior toward a brand (Keller, 
2013). In order to examine the importance of social and symbolic functions of a 
brand in consumer decision making process, perceived quality construct, an 
integral component of brand choice process (Keller & Aaker, 1992), was also 
included in our model to obtain unbiased findings. Besides with the predicted 
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influence of perceived quality on the attitudes and intentions, it is also expected 
that the perceived quality positively influences the self-brand connections for the 
consumers. Because it is more likely that the image of the brand is perceived to be 
desirable, if the brand is competitive enough to deliver high quality.  

2. Research Questions and Hypotheses 

It is aimed to examine the antecedents of consumers’ purchase decisions within a 

social identity notion in this paper. Purchase intentions are identified as the 

outcome variable of the research model. In conjunction with the premises of the 

“Theory of Reasoned Action” (TRA) (Fishbein & Ajzen, 1975), behavioral 

intentions are projected to be preceded by the attitudes and the subjective norm 

perceptions of the consumers. Thus, we expect that: 

  

H1: Consumers’ attitudes towards the brand positively influence their purchase 

intentions.  

 

H2: Consumers’ perceptions of subjective norms about the brand positively 

influence their purchase intentions.  

 

Beyond the principles of TRA, in consideration with the social bounds of 

consumption, we also predict an influence of subjective norm on consumers’ 

attitudes towards the brand which are generated subjectively by each individual 

depending on the given social setting and the cultural backgrounds. Therefore, we 

expect:   

 

H3: Consumers’ perceptions of subjective norms about the brand positively 

influence their attitude towards the brand. 

 

Escalas and Bettman (2005) define self-brand connection as the extent to which a 

consumer incorporates a brand into his or her self-concept. The “Social Identity” 

(Tajfel & Turner, 1979) and the “Self-Categorization” (Turner, Hogg, Oakes, 

Reicher, & Wetherell, 1987) theories distinguish personal and social self from 

each other. In this regard, the extent to which a brand is incorporated into a 

consumer’s self-concept is relevant to that consumer’s social-self in some degree. 

Given the fact that, an individual defines his or her self-concept relatively and 

collectively with other people (Brewer & Gardner, 1996), the perceived relevancy 

of a brand for this individual’s self-concept is likely to be influenced by other 

people around. Therefore, we argue that:  

 

H4: The perceived level of subjective norm about a brand positively influences 

the strength of the self-brand connection for the consumer.    

495



Kırcova, Enginkaya, Yılmaz / AICSS 2015 

  

 

 

 

Products are not sought by the customers just for their functions, but also for the 

meanings that they comprise (Levy, 1959). In this regard, possessions of brands are 

conceptualized as the extensions of the possessor’s self-concept, by reflecting who 

they are (Belk, 1988). This self-expressive role brings brands into prominence for 

individuals in the social-bonding processes (Muniz & O’Guinn, 2001). Therefore, 

we expect that: 

 

H5: Self-brand connection positively influences the consumer’s attitude 

towards the brand. 

 

H6: Self-brand connection positively influences the consumer’s intention to 

purchase the brand. 

 

Brands, endowed with symbolic meanings by the given social context and the 

cultural value systems, not only distinguish their producers from all the others, but 

also might distinguish their users from the non-users. Symbolic meanings 

embodied by the brands can be used to create or represent its consumers’ self-

concept. It is evidenced that the more a brand perceived to be symbolic, the 

stronger the connection between the consumer and the brand gets (Escalas & 

Bettman, 2005). Therefore, we expect that; 

  

H7: The perceived level of the symbolic function of a brand by the consumer 

has a positive influence on the strength of the consumer’s self-brand connection.   

  

In order to examine the salience of a brand’s symbolic benefits on the consumer 

decision process in an unbiased way, it is essential to take functional benefits into 

account. Thus, perceived quality of a brand is also incorporated in the conceptual 

model. Perceived quality of a brand is evidenced as a significant predictor of 

consumer’s purchase intentions (Grewal, Khrishnan, Baker, & Borin, 1998). 

Besides with this direct influence, we also expect and test the indirect effects of 

perceived quality on the purchase intentions which are mediated by self-brand 

connections and consumer attitudes. Consequently we hypothesize: 

 

H8: Perceived brand quality positively influence the consumer’s self-brand 

connection. 

 

H9: Perceived brand quality positively influence the consumer attitudes 

towards the brand. 

 

H10: Perceived brand quality positively influence the consumer intentions to 

purchase the brand. 
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Figure1 – The proposed research model 

 

 
 

 

3. Methodology 

A cross-sectional quantitative research was designed. Data was collected via face-

to-face surveys from a convenient sample of under-graduate and post-graduate 

students from the business administration department of a state university in 

İstanbul. 188 respondents participated in the study and 180 survey forms were 

deemed as admissible after the data screening process. Descriptive statistics and 

mean comparisons were analysed with SPSS 20. Conceptual model of the study 

was tested with the two-step Structural Equation Modeling approach (Anderson & 

Gerbing, 1988) by Maximum Likelihood (ML) estimation method in AMOS 18. 

The constructs in the model were initially identified as a measurement model. 

Subsequently to the assessments of the fit statistics and the validity checks with the 

measurement model, the constructs were re-specified as a fully latent structural 

model and the relationships were analysed.  

3.1. Research setting and sample characteristics 

One of the leading brands in global smart-phone market was chosen as the stimuli 

in the study. Multiple stimuli (brand) utilization was avoided so as to prohibit a 

potential contamination of the idiosyncratic differences between brands into the 

findings while analyzing the relationships between constructs in the conceptual 

model. The conceptual model of the study which aims to predict purchase 

intentions of consumers was tested with a convenient sample of students. Drawing 

a sample of students considered to be concurrent with the aims of the study 

H3 

H1 

H2 

H4 

H5 

H7 

H6 

H8 

H9 

H10 
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because, the population between 18 and 34 years of age has been indicated as the 

group with the highest smart phone penetration rate (Monitise, 2015). The 

respondents in the sample were predominantly female (n=109, 60.6%) and 

unemployed (n=149, 82.8%).  

3.2. Measures 

Questionnaire contains scale items related to the brand’s perceived symbolic 

meaning, self-brand connections, perceived brand quality, subjective norm, 

attitudes towards the brand and purchase intention constructs. All the items were 

anchored between “0=do not agree at all” and “4=completely agree” responses 

within the five point rating scale format. All the items, related constructs and the 

references are represented in Table 1. Besides with the measures of the theoretical 

constructs, demographics and questions about smart-phone usage patterns of the 

respondents were also included in the study.  

3.3. Results 

 Although the data did not suffice the multivariate normality assumption, an 

alternative estimation method (i.e. asymptotic distribution free estimation) could 

not be utilized due to the small sample size in our study (n=180). However, in 

consideration with the absence of a substantial kurtosis in our data (Byrne, 2009), 

the analyses were conducted and the findings were interpreted with caution against 

the probability of inflated chi-square values (Kline, 2011).  

3.3.1. Confirmatory Factor Analysis 

 

The research model was specified as a measurement model first so as to assess the 

fit and validity of the constructs. The results are represented in Table 1. All the 

factor loadings were significant and all but one of them were above the 

recommended .7 level (Hair, Black, Babin, & Anderson, 2009). The measurement 

model demonstrated a good fit to the data according to the criteria suggested by Hu 

and Bentler (1999), and Kline (2011); χ2 (194) = 322.260, (p = .000); χ2/df = 1.661; 

CFI = .964; TLI = .957; RMSEA = .061 (.068); SRMR = .0445. All the constructs 

indicated convergent validity accordingly to the higher AVE values than the 

recommended level of .5 (between .616 and .856) and strong composite reliabilities 

ranging between .761 and .959 (Fornell & Larcker, 1981). No construct had greater 

values of squared correlations with any other construct than their AVE values, that 

in turn, indicates the discriminant validity of the constructs (Fornell & Larcker, 

1981).  
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Constructs Items

Using this brand communicates a lot about the person who uses it.

This brand symbolizes it's users personality.

This brand reflects who I am.

I can identify with this brand.

I feel a personal connection with this brand.

I can consider this brand to be representative of me.

This brand offers a high level of quality overall.

This brand provides high quality products in smartphone market.

This brand has sophisticated products and services.

Products of this brand are generally reliable.

Most people who are important to me think that I should prefer this brand. 

Most people who are important to me think that I should use this brand. 

The people who influence my decisions encourage me to prefer this brand.

The people who influence my decisions recommend me to use this brand.

I like the idea of using this brand.

Choosing this brand when buying a new smartphone is a wise decision.

Buying this brand is a good idea.

Using this brand is a good choice.

It is likely that I will buy this brand when I buy a smartphone next time.

I would buy this brand if I were to buy a smartphone now.

If the price was not an issue, I would prefer this brand.

I intend to buy this brand in the future. 

Constrcuts 1 2 3 4 5 6

1.Self-brand connection .703

2.Symbolic meaning .478 .616

3.Attitude .760 .269 .724

4.Purchase intention .656 .181 .821 .856

5.Subjective norm .579 .284 .858 .471 .736

6.Perceived quality .590 .327 .751 .674 .459 .717

Sample factor mean 1.913 1.508 1.967 2.025 1.474 2.588

SD .997 1.055 1.106 1.479 1.145 1.031

.856

Self-brand 

connection

Perceived 

brand 

quality

Subjective 

norm

Attitude

.736

.724

Purchase 

intentions

β

.858

.704

.899

.939

.812

.679

.858

.881

.893

.748

.824

.847

.917

Symbolic 

meaning

.951

.962

.843

.939

.761

.903

.910

.918

.912

.959

.841

.818

.889

.915

.773

CR AVE

.616

.703

.717

Table 1 – Constructs, items and CFA results 

 

    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Notes: SD= standard deviation; CR= construct reliability; AVE = average variance extracted; Lower 

triangle in the matrix indicates correlation between constructs. AVE values are presented on the 

diagonal. aItem adapted from Escalas & Bettman (2005); bItem adapted from Keller & Aaker (1992); 
cItem adapted from Grewal et al. (1998); dItem adapted from Taylor & Todd (1995). 

 

3.3.2. Structural Model and Hypothesis Tests 

 

Items and constructs in the measurement model were re-specified as a structural 

model concurrently with the conceptual model in Figure 1 to test the research 

hypotheses. Structural model demonstrated a reasonable fit with the data, χ2 (202) = 

385.431, (p = .000); χ2/df = 1.908; CFI = .949; TLI = .941; RMSEA = .071 (.001). 

a 

a 

a 

a 

a 

a 

b 

b 

c 

c 

d 

d 

d 
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d 

d 

d 

d 

d 

d 
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Results of the hypotheses are represented in Table 2. Research hypotheses were 

partially supported according to the data. 

 

Table 2 – Hypothesis tests and structural relationships 

Hypotheses Relationships Std. Path Coef. Result 

H1 Attitude            Intention .802*** Supported 

H2 Subj. Norm           Intention NS 
Not 

supported 

H3 Subj. Norm           Attitude .170** Supported 

H4 Subj. Norm           Self-brand Con. .410*** Supported 

H5 Self-brand Con.          Attitude .422*** Supported 

H6 Self-brand Con.         Intention NS 
Not 

supported 

H7 Symb. Meaning          Self-brand Con. .276** Supported 

H8 Perc. Quality          Self-brand Con. .406*** Supported 

H9 Perc. Quality          Attitude .497*** Supported 

H10 Perc. Quality          Intention NS 
Not 

supported 

Explained 

variance Endogenous factor R2 

 

 

Self-brand Connection .409 

 

 

Attitude .683 

   Intention .644   
Notes. *p<.05. ** p<.01. *** p<.001. NS: non-significant. 

 

The first hypothesis (H1), attitudes positively influence the intention as suggested 

by TRA, was supported. However, all the other direct effects on purchase 

intentions, H2, H6 and H10, were indicated non-significant in the model. Neverthe 

less proposed model demonstrated a high level of explanatory power on purchase 

intentions (R2=.644). The attitude towards the brand was also hypothesized to be 

influenced by subjective norms (H3), self-brand connections (H5) and perceived 

brand quality (H9). All these constructs were indicated as significantly and 

positively influencing attitudes and explaining the 68% (approx.) of the total 

variation in attitude construct. Additionally, self-brand connection was expected to 

be influenced by perceived symbolic meaning (H7), perceived brand quality (H8) 

and subjective norm (H4). All these relationships were found to be significant and 

positive by explaining a total of approximately 41% of variation change in self-

brand connection factor.  
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Figure 2 – The updated research model 

 

4. Discussions      

Our findings exhibit the importance of subjective, contextual and abstract aspects 
of consumption, which are blended by the brands and market competition in 
addition to the recent socio-psychological changes in consumer behavior. 
Subjective norm, the social pressure from other people around the consumer, 
appear not only as an important predictor of behavioral intentions as suggested by 
TRA (Fishbein & Ajzen, 1975), but also as a significant factor on the emotional 
bonding process of consumers with a brand. This finding is consistent with the 
social identity notion (Tajfel & Turner, 1979) in consumer behavior and 
substantiates the importance of reference groups for consumer decision process 
(Escalas & Bettman, 2005). Another interesting finding is that the perceived brand 
quality influences self-brand connection positively. Consumers might be taking the 
level of quality provided by a brand as an indicator of the prestigious and 
competitive image and so, integrating that brand into their self-concept to be able 
to rob-off from these positive image cues. Purchase intentions were predicted 
solely by the attitudes, which mediates all effects of other constructs. However, this 
finding is interpreted with caution given that the non-significant path coefficients 
might either be a consequence of the small sample size or the outcome of the single 
brand stimuli. Nonetheless, the model appeared to be robust in terms of predictive 
ability in consideration with the high R2 values.  

5. Conclusions, managerial implications and limitations 

What the brand says is becoming as important as what the brand does in consumer 
decision process. This is sparked by the rampant social desirability needs of 
modern humans and by the vast amount of commercial communication 
implemented by brands. In order to be perceived distinct, brands continuously 
utilize image building communication. Differentiating the product attributes and 

.802*** 

.170** 

.406*** 

.276** 

.410*** 

.422*** 

.497*** 
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protecting core competencies for a long time are getting more and more difficult 
for brands recently. However, strong and distinct brand images help corporations to 
secure their position in consumers’ minds. Marketers and brand managers should 
develop brand images and product offerings consistent with each other in order to 
obtain sustainable competitive advantage. In doing so, collective aspects of 
consumption, interaction between consumers and the influences of reference 
groups should be examined in scrutiny by the managers. Despite the promising 
findings of our study, non-probability sampling and the lack of multiple stimuli 
restricts the generalisability of our findings to the overall population. Therefore, 
our findings could be sample-specific or product-category specific in the given 
context.    

REFERENCES 

Aaker, D. A. (1996). Building strong brands. London: Simon & Schuster (2010). 
Ajzen, I. (1991). The theory of planned behavior. Organizational Behavior and Human 

Decision Processes, 50(2), 179–211. 

Ajzen, I., & Fishbein, M. (1980). Understanding attitudes and predicting social behavior. 

Englewood Cliffs, NJ: Prentice-Hall. 

Anderson, J. C., & Gerbing, D. W. (1988). Structural equation modeling in practice: A 

review and recommended two-step approach. Psychological bulletin, 103(3), 411-

423. 

Belk, R. W. (1988). Possessions and the Extended Self. Journal of Consumer Research, 

15(2), 139-168. 

Brewer, M. B., & Gardner, W. (1996). Who Is This We? Levels of Collective Identity and 

Self Representations. Journal of Personality and Social Psychology, 71(1), 83-93. 

Byrne, B. M. (2009). Structural equation modeling with AMOS: basic concepts, 

applications, and programming, second edition. New York: Taylor & Francis . 

Doyle, P. (2000). Value-based marketing. Journal of Strategic Marketing, 8(4), 299-311. 

Escalas, J. E., & Bettman, J. R. (2005). Self‐Construal, Reference Groups, and Brand 

Meaning. Journal of Consumer Research, 32(3), 378-389. 

Fishbein, M., & Ajzen, I. (1975). Belief, attitude, intention and behavior: An introduction 

to theory and research. Reading, Mass: Addison-Wesley. 

Fornell, C., & Larcker, D. F. (1981). Evaluating structural equation models with 

unobservable variables and measurement error. Journal of Marketing Research, 

18(1), 39-50. 

Grewal, D., Khrishnan, R., Baker, J., & Borin, N. (1998). The Effect of Store Name, Brand 

Name and Price Discounts on Consumers' Evaluations and Purchase Intentions. 

Journal of retailing, 74(3), 331-352. 

Hair, J. F., Black, W. C., Babin, B. J., & Anderson, R. E. (2009). Multivariate Data 

Analysis: A Global Perspective. 7th Ed. Upper Saddle River: Prentice Hall. 

Hu, L.‐t., & Bentler, P. M. (1999). Cutoff criteria for fit indexes in covariance structure 

analysis: Conventional criteria versus new alternatives. Structural Equation 

Modeling: A Multidisciplinary Journal, 6(1), 1-55. 

Kahneman, D. (2011). Thinking, Fast and Slow. New York: Farrar, Straus and Giroux . 

502



Kırcova, Enginkaya, Yılmaz / AICSS 2015 

  

 

 

Keller, K. L. (2013). Strategic Brand Management: Global Edition. Pearson Higher Ed. 

Keller, K. L., & Aaker, D. A. (1992). The effects of sequential introduction of brand 

extensions. Journal of marketing research, 29(1), 35-50. 

Kline, R. B. (2011). Principles and practice of structural equation modeling (3rd Ed.). 

New York, NY: The Guilford Press. 

Levy, S. J. (1959). Symbols for sale. Harvard business review, 37(4), 117-124. 

Ligas, M., & Cotte, J. (1999). The Process of Negotiating Brand Meaning: a Symbolic 

Interactionist Perspective. Advances in Consumer Research, 26, 609-614. 

Monitise. (2015, 04 20). THE MOBILE MONEY LANDSCAPE: Market statistics and 

expert views. Retrieved from http://www.monitise.com/: 

http://info.monitise.com/rs/clairmail/images/monitise_market-statistics-expert-

views-2014.pdf 

Moore, D. J., & Homer, P. M. (2008). Self-brand connections: The role of attitude strength 

and autobiographical memory primes. Journal of Business Research, 61(7), 707-

714. 

Muniz, A. M., & O’Guinn, T. C. (2001). Brand Community. Journal of Consumer 

Research, 27(4), 412-432. 

Pappu, R., Quester, P. G., & Cooksey, R. W. (2005). Consumer-based brand equity: 

improving the measurement-empirical evidence. Journal of Product & Brand 

Management, 14(3), 143-154. 

Sheppard, B. H., Hartwick, J., & Warshaw, P. R. (1988). The theory of reasoned action: A 

meta-analysis of past research with recommendations for modifications and future 

research. Journal of consumer research, 15(3), 325-343. 

Tajfel, H., & Turner, J. C. (1979). An integrative theory of intergroup. In W. Austin, & S. 

Worchel, The social psychology of intergroup relations (pp. 33-47). Monterey: 

Brooks-Cole Publishing Company. 

Taylor, S., & Todd, P. (1995). Decomposition and crossover effects in the theory of 

planned behavior: A study of consumer adoption intentions. International Journal 

of Research in Marketing, 12(2), 137-155. 

Turner, J. C., Hogg, M., Oakes, P., Reicher, S., & Wetherell, M. (1987). Rediscovering the 

social group: A self-categorization theory. Oxford, England: Basil Blackwell. 

Vazquez, R., Rio, A. B., & Iglesias, V. (2002). Consumer-based brand equity: development 

and validation of a measurement instrument. Journal of Marketing management, 

18(1-2), 27-48. 

 

 

 

 

 

 

 

 

 

 

 

 

503



Kırcova, Enginkaya, Yılmaz / AICSS 2015 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

504



Chapter 33

Consumers’ Willingness to Pay
for Environmental Attributes of
a Cut Flower in Ethiopia; A
Choice Experiment Approach
Ahmed Seid HASSEN

505



Consumers’ Willingness to Pay for Environmental Attributes of a Cut Flower in 

Ethiopia: A Choice Experiment Approach 

 

Ahmed Seid Hassen* 

Debre Markos Univerity (former lecturer), Debre Markos 269, Ethiopia  

Gazi University (postgraduate student), Ankara 06560, Turkey   

 

Abstract 

The paper aims at valuing consumers’ willingness to pay for environmental 

attributes of a cut flower using choice experiment and hence identifying the 

presence of a hypothetical market for environmental friendly flowers. Considering 

the local and global environmental impacts of floriculture, two environmental 

attributes of a cut flower namely, Eco-labeling (EHPEA-CP label) and Carbone 

footprint together with a Price attribute were selected for choice experiment. 

Survey data from 200 randomly selected consumers were employed and two 

multinomial logit models and a random parameter logit model were used for 

estimations. The estimated results from all models reveled that respondents had the 

willingness to pay for both environmental attributes of a cut flower and they were 

willing to pay 1.98 birr and 10 birr for eco-label and carbon footprint attributes of 

a cut flower respectively, valuing carbon footprint more than eco-labeling. Based 

on the welfare estimates, consumers were willing to pay 10.47 birr for a bronze 

labeled and carbon neutral cut flower; 12.45 birr for a flower with silver brand 

and medium (neutral) carbon footprint and 24.43 birr for brand gold and carbon 

saving (low) flower. Thus, environmental friendly flowers may find a niche market 

in Ethiopia.  

Key Words: Environmental attributes; choice experiment; willingness to pay 

(WTP); cut flower 

  

1. Introduction  

Floriculture is an emerging industry in the world and has become a very important 

source of export products for several developing countries in East Africa, South 

and Central America and the Middle East. The demand for cut flowers in 

international markets of Europe, North America, and East Asia, which accounted 

for 90% of world demand in 2012, has been growing rapidly over the last few 

years. At global level, the export of cut flowers has been growing recently by 10% 

each year and it reaches 25 billion USD in 2012. (ITC, 2012) 

The suitable and diverse agro-climatic conditions make Ethiopia the right place to 

                                                           
* Corresponding author. Tel.: +90-553-541-1249;  
E-mail address: ahmedseid999@gmail.com. 
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engage with floriculture sector. It is a country with 12 river basins, 18 national lakes 

and 3.7 million hectares of potentially irrigable land together with weather 

condition and well-drained soil suitable for growing horticultural products 

including cut flowers. (Ethiopian Embassy in USA, 2006) 

Floriculture develops as one of the booming sub-sectors in Ethiopia with extremely 

fast growth and successful diversification to non- traditional export products. 

(Gebreeyesus and Iizuka, 2010) Supported by government incentives, private 

investment in the Ethiopian floriculture industry has been rising and its 

contribution to the national economy has become significant in recent years.  In 

2011/12, the country has earned around 170 million USD by exporting more than 

1.7 billion cut flowers, produced by 80 flower farms. Besides, more than 350,000 

people have benefited from the horticulture where floriculture has the lion’s share. 

This is a big potential not only in earning foreign exchange but also in diversifying 

exportable products and opening huge job opportunities (EHPEA, 2012; Beza, 

2012) 

However, the floriculture industry undesirably and adversely affects the natural 

environment despite its economic role. Firstly, excessive use of chemical inputs 

and disposal of waste residual are extremely hazardous for the local environment. 

According to Ministry of Agriculture, Ethiopian floriculture industry has been 

applying more than 300 types of chemical pesticides and fertilizers (Sisay, 2007). 

But it is estimated that only 0.1% of the applied pesticides reaches the target pest, 

discharging 99.9% as pollutant in to the environment (Pimentel, D, 1995). 

According to a study by Malefia (2009), the high level of fertilizer residuals 

releasing to Lake Ziway reduces the irrigable capacity of the Lake. 

Secondly, the production and transportation of cut flowers emits greenhouse gases 

and hence affect the global environment. Flower production uses excessive energy, 

especially when cultivated under greenhouses, causing air pollution and global 

warming (Michaud, et al, 2012). Moreover, more than 90% of pesticides can be 

volatile, i.e. evaporates and contaminate the environment within a few days of 

application (Glotfelty and Schomburg, 1989; Majewski and Capel, 1995).          

Although Ethiopian Horticultural Producers and Exporters Association (EHPEA) 

Code of Practice was introduced in 2007, almost all growers that comply with the 

practice are of only at Bronze level which set a much lesser standards than 

internationally recognized codes such as International Code of Conduct (ICC), 

Floriculture Environmental Program (MPS) and Fair Flowers Fair Plants (FFP) 

(EHPEA, 2011, Mulugeta, 2009). In addition, this is not a label that communicates 

producers with end users but only a certificate that communicates producers with 

buyers. Furthermore, compliance with the code and cultivating under the standards 

reduces productivity and hence raises cost of production causing price difference 
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among flowers. Thus, a grower who complies with the standards will transfer the 

extra cost to consumers by labelling its cut flower and adding a price premium.                         

Thus, in providing valuable information to mitigate the environmental impact of 

floriculture industry, the study tries to identify the presence of a hypothetical 

market for environmental friendly flowers by valuing consumers’ willingness to 

pay (WTP) for environmental attributes of a cut flower using choice experiment 

approach. It aims to estimate consumers’ marginal willingness to pay for 

environmental attributes of a cut flower in Ethiopia; and also to determine the socio 

economic characteristics that influence consumers’ willingness to pay for 

environmental attributes of a cut flower.  

2. Literature review 

2.1. Environmental Valuation Techniques   

Environmental valuation of non-marketable goods and services is a technique 

employed to attach a value for the benefit obtained from the environment and 

natural resources. Valuation of natural resources like forests, water sources and 

fishery; and environmental services like clean air, recreations and amenities is 

useful as such resources yield flows of service to people in increasing its welfare. 

(Freeman, 1993) The non-market value of environmental attributes of a cut 

flower needs to be determined and expressed in monetary terms so that policy 

makers can use it in attempting to mitigate environmental impacts of floriculture 

industry in Ethiopia. Information on WTP of consumers for environmental 

friendly flowers will also be used as an input for cost benefit analysis of flower 

farm projects. 

Various valuation techniques have been developed and employed by 

environmental economists. As one of the direct stated preference techniques, 

contingent valuation method is used in assessing perception of respondents about 

their willingness to pay for a hypothetical scenario. This is used to estimate the 

use and non- use values of environmental resources. The method consists of 

designing the survey instrument and construction of scenario; collection of data 

about ‘willingness to pay or accept’; assessing and analyzing the surveyed data 

including estimating values of ‘willingness to pay or accept’; calculating 

aggregate ‘willingness to pay and accept’ and implementing sensitivity analysis. 

(Perman et al., 2003)  

As an alternative to contingent valuation method, choice modelling is employed. 

This is a survey-based methodology where respondents are presented with 

various alternative descriptions of a good differentiated by their attributes and 

attribute levels. Respondents, then, are asked to choose, rank and rate attributes 

and attribute levels in accordance with their preference. It can be used to estimate 
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both use and non-use values of environmental goods. Selection of environmental 

attributes; assignment of attribute levels; choice of experimental design; 

construction of choice sets to be presented to respondents; measurement of 

preferences as either ranking, rating or choice; and estimation procedure are the 

steps in using choice experiment. Choice modelling is advantageous to 

contingent valuation as it is apposite with situations where changes are multi-

dimensional and the trade-offs between them are of particular interest. (Hanley et 

al, 2001) It is also relatively more efficient since it reduces potential sources of 

biases, and enables welfare estimates and benefit transfers and eases context 

flexibility. (Alpizar et al, 2001)     

Travel cost method is another variant form of revealed preference valuation 

technique which is employed to value recreational uses of natural resource 

system. The method is mostly used to value recreational sites like parks and is 

based on the idea that environmental good is approximated by the cost that 

visitors incurred in order to enjoy the service rendered by the good. Hence, the 

survey data about the number of trips to and the total cost from a recreational site 

is used to estimate values of parameters of compensating demand function via 

ordinary least squares. Then from these surrogate demand functions, which 

depict the relationship between number of visits and admission fee, marginal 

consumers’ surplus is determined. (Freeman, 1993) 

 

2.2. Empirical Evidence  

There are many researches done on valuation of environmental goods and 

services in Ethiopia. Nevertheless, a single study couldn’t be found that estimate 

willingness to pay for environmental attributes of a cut flower in the country. In 

Netherlands, however, Michaud et el (2012), on their study entitled “Willingness 

to Pay for Environmental Attributes of Non-Food Agricultural Products: A Real 

Choice Experiment” investigates consumers’ willingness to pay (WTP) a price 

premium for two environmental attributes of a non-food agricultural product. The 

study investigates individual’s preferences for roses associated with an eco-label 

and a carbon footprint attributes using an economic experiment combining 

discrete choice questions and real economic incentives involving real purchases 

of roses against cash. It analyses data with a mixed logit model and reveals 

significant premiums for both environmental attributes of the product. The study 

finds that individuals positively and significantly value for environmental 

attributes of roses, i.e. carbon footprint and FFP (Fair Flowers Fair Plants) label 

but they interestingly value a low carbon footprint than the FFP eco label. The 

study divulges that individual respondents were willing to pay €1.73 for the 

attribute of FFP eco-label while they showed their willingness to pay €4.09 for 

the attribute of carbon footprint. Moreover the study finds that being male and 

organic purchaser had a significant effect on probability of choice.   
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There are various studies conducted to value environmental goods and services in 

Ethiopia and elsewhere. A study conducted by Chengyan et al (2010) estimated 

the premium that floral consumers are willing to pay for biodegradable plant 

containers using choice modelling. Sangkapitux et al (2012), on the other hand, 

conducted their research on consumers willing to pay for environmental and 

ethical attributes of fruit and vegetables in the highlands of northern Thailand. 

Daisuke (2006) employed choice experiments as a method to estimate tourists’ 

willingness to pay for the development of ecotourism in Uaxactún, Guatemala. 

Metkel (2011) used choice experiment in order to estimate non market welfare 

gain from various improved solid waste management alternatives for households 

in Axum Town, Ethiopia. Nega (2012) on his thesis analysed the determinants of 

households’ willingness to pay for irrigation water supply in South Gondar using 

contingent valuation and choice experiment methods. Using choice experiment, 

Getenet (2012) identified four attributes i.e. biodiversity, water availability, 

recreational facility and monetary attribute to assign monetary value for the multi 

functions and services offered by Choke mountain wetland ecosystem, Ethiopia.  

3. Methodology 

3.1  Data Source and Sample Size  

The data for the study was obtained from primary sources. It was randomly 

collected from a sample of respondents who were flower purchasers from a flower 

shop in Addis Ababa. The sample size for the study was limited to 200. In 

specifying a flower shop that the survey was conducted, Bole sub city was 

purposefully selected from among ten sub-cities in Addis Ababa. This is due to the 

reason that most flower shops with many customers exist in the sub city. Again 

from flower shops which were functioning in the sub-city, a big flower shop with 

many customers (Hirut Natural Flowers) was purposely chosen and its customers 

were selected as target population purposefully. In doing so, systematic random 

sampling technique was employed in collecting the data. Thus, the data was 

randomly collected from every second customer of the shop for four consecutive 

weeks in March and April, 2013.    

After review of literatures around the topic, two environmental attributes of a cut 

flower together with a payment attribute were selected. These are i) Ethiopian 

Horticultural Producers and Exporters Association (EHPEA) - Code of Practice 

Certificate Eco-label; ii) carbon foot print and iii) price. 

The attributes were determined based on environmental impacts of cut flower 

cultivation. The environmental impacts can be grouped in to two major 

classifications. The first one relates to the heavy use of pesticides, fertilizers, water 

and energy during cultivation. This results in soil and water pollution and thus 

harms the local environment. To mitigate such problems, flower are cultivated 
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under specific standards and dedicated to eco-labels such as the American 

‘VeriFlora Certified Sustainably Grown’ and the European ‘Fair Flowers Fair 

Plants (FFP)’ label which assures least environmental impact production. 

(Michaud, et al, 2012) The Ethiopian equivalent is EHPEA Code of Practice. Thus, 

purchasers of a cut flower were faced with three alternative purchases plans for 

environmentally friendly labelled flowers, other than the status quo of unlabelled 

one. These were Bronze, Silver and Gold level of EHPEA-CP Eco-label.  

The second environmental characteristics of flowers relates to the emission of 

greenhouse gases during production and transportation. Energy consumptive nature 

of flower cultivation under greenhouses emits carbon dioxide to the environment. 

Thus, carbon footprint attribute of flowers was assigned to capture such an impact. 

(Michaud, et al, 2012) Regulation plan for lowering carbon emission embraces 

three alternative scenarios. High level of emission with no regulation (High); 

reducing emission by 25% (Medium); and reducing it by 50% (Low), thus, are the 

three attribute levels.  

A price attribute was included and it is the price of a cut flower in Addis Ababa 

that includes the premium for its environmental attribute. Birr 1.5 per cut was the 

status quo price level and Birr 3, 4.5, 6 and 7.5 were presented to respondents as 

alternative price levels for flowers with environmental attributes of various kinds.   

3.2. The Choice Experiment Model Specification 

 

Random utility theory formulated by Luce (1959) and McFadden (1974) and 

consumer choice model formulated by Lancaster (1966) are foundations for choice 

experiment. These foundations are used in estimating the effects of product 

attributes and individual characteristics and in computing willingness to pay 

indicators. (Michaud et al, 2012) In such kind of method, various alternative 

descriptions of the good with its attributes and levels will be provided to 

respondents to observe their choice. (Hanley et al, 2001). Thus, the total utility 

derived from consumption of a good is a function of the observable component 

whose value depends on the attributes of the good and the unobservable error term 

which is assumed to be independently and identically distributed (Louviere et al, 

2000). The models I used for choice experiment were employed by Michaud et al, 

(2012).  

 

 

3.2.1. Multinomoial Logit Model 

By using Multinomial Logit (MNL) model, the choice probabilities can be 

estimated assuming i) the random components are independently and identically 

distributed (IID), implying that the options to be chosen are independent from 
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irrelevant attributes (IIA), ii) the choice probabilities of the alternatives depend 

only on the differences in the systematic utilities of different alternatives and not 

on their actual values and iii) the probability range between 0 (when the utility of 

the alternative is very low relative to other alternatives) and 1 (when the utility of 

the alternative is very high relative to other alternatives). (Alpizar et al, 2001) 

For a decision maker i, the utility (or net benefit or wellbeing) of choosing option j 

is a function of the characteristics of the alternative j. The utility function, U ij is 

composed of a systematic part, 𝑉𝑖𝑗 which in turn is composed of environmental 

attributes of cut flower (𝑍𝑖𝑗) and socioeconomic characteristics of the individual 

(𝑆𝑖𝑗), and a random part 𝐸𝑖𝑗  that stands for all unobserved random variables. (Michaud, et 

al, 2012)     

𝑈𝑖𝑗 = 𝑉(𝑍𝑗 , 𝑆𝑗)  + 𝐸𝑖𝑗                    (1) 

But it is impossible to predict and understand preferences perfectly because of the 

random component. Therefore, preferences are interpreted in terms of probabilities 

(Hanley et al, 2001). Thus the probability of choosing alternative j is expressed in 

equation 2.     

𝑃(𝑖 𝐶𝑛⁄ )  =  𝑃(𝑢𝑗 > 𝑢ℎ)  =  𝑃(𝑣𝑗𝑛 − 𝑣ℎ𝑛 > 𝜀𝑗𝑛 − 𝜀ℎ𝑛)                                (2)       

Cn   is the set of all possible alternative scenarios.  

Expressing the systematic component of the utility function by vector of 

explanatory variables and their coefficients can be presented as equation 3. 

(Adamowicz et al, 1998)  

𝑉𝑗𝑛  =  𝛽’𝑥𝑗𝑛                                                                             (3) 

Inserting equation (3) into equations (1) and (2) and rearranging gives the 

probability that consumer n will choose an option in terms of the systematic and 

error components and hence enables to estimate the values of vectors of parameters 

(β’s). (Adamowicz et al, 1998) 

𝑃 (𝑖
𝑠𝑛

⁄ ) =  𝑃 [(𝛽’𝑥𝑗𝑛  +  𝜀ℎ𝑛) >  𝑃 (𝛽’𝑥𝑗𝑛  +  𝜀ℎ𝑛)], ∀𝑗 ∈ 𝐶                  (4)

                 

The criterion for the utility maximizing consumer i of this flower with 

environmental attributes to choose option j from option h in the choice set Cn is that 

the systematic and unobservable components of option j is greater than that of 

option h. (Adamowicz et al, 1998) 
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The probability of choosing alternative scenario j in MNL model has the following 

expression, assuming the IID distribution of the random term and independence 

between alternative scenarios and individual attributes.  

𝑃(𝑗)  =
е𝑥𝑝

𝜆𝛽𝑥𝑗

∑𝑒𝑥𝑝𝜆𝛽𝑥ℎ
                                               (5) 

λ is the scale parameter. (Adamowicz et al, 1998) 

The model can be estimated by maximum likelihood estimation taking the log 

likelihood function. 

 𝐿𝑜𝑔 𝐿 = ∑ ∑ 𝑦𝑖𝑗
𝐽
𝑗=1

𝑁
𝑖=1 𝑙𝑜𝑔 [

𝑒
𝑉𝑖𝑗

∑ 𝑒
𝑉𝑖𝑗𝐽

𝑗=1

]                                               (6) 

𝑦𝑖𝑗 is an indicator variable that takes a value of 1 if respondent i choose option j 

and 0, otherwise. (Hanley et al, 2001)    

3.2.2. Random Parameter Logit Model (RPL) 

 

The applicability of MNL model is limited as its assumption of independence of 

irrelevant alternatives (IIA) and taste homogeneity of individuals are mostly 

violated. Hence Mixed logit models such as random parameter logit (RPL) model 

and the error components logit (ECL) model are currently quite popular as they 

allow for heterogeneity of preferences while the IID behavior of random 

components is still assumed.  Accordingly, random parameter logit model, among 

other mixed logit models, has been employed by recent empirical studies as it 

allows for random taste variations accommodating heterogeneity for observed 

attributes (Mariel et al, 2012).                                                                                                                                                                    

 

By relaxing the assumptions of the conditional logit model, the utility of person i 

from choosing alternative j in the random parameter logit model is given by 

equation (7). (Mariel et al, 2012)                                                                                                                                                                    

𝑈𝑗𝑖 ≡  𝑉𝑗𝑖  +  𝜀𝑗𝑖 ≡  𝑍𝑗  (𝛽 + 𝜇𝑖)  + 𝜀𝑗𝑖                    (7)

  

The utility (U) of a respondent i from choosing option j is a function of the 

systematic component (V) and random term (ε). The indirect component is 

functionally related to Z which represent k vector of observed attributes with β 

vector of mean attribute utility weights in the population that may vary across 

respondents by a random error 𝜇i. Socio-economic characteristics can be included 

in the model as constants.  
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Thus, the probability of choosing option j from each of the choice sets will have the 

following form. (Hanley et al, 2001) 

𝑃 =  
𝑒

𝑍𝑗𝑖(𝛽 +𝜇𝑖)

∑ 𝑒𝑍ℎ𝑖(𝛽 +𝜇𝑖)
                                                     (8)

                        
The RPL model allows for interaction between the socio-economic characteristics 

of respondents and the attributes or the alternative constant term (ASC) and thus, 

taste variation among respondents can be incorporated in to the model (Alpizar et 

al, 2001)   

Moreover the RPL model is more superior to MNL model in terms of overall fit, 

welfare estimates and consideration of taste variation across populations. The 

systematic component can be written as follows. (Birol et al, 2006) 

𝑉𝑖𝑗  = 𝐴𝑆𝐶 +  ∑𝛽𝑘𝑍𝑘  + ∑𝛽𝑚𝑆𝑚                                                                (9) 

ASC is the alternative specific constant which captures the status quo bias i.e. the 

effect of attributes that are not included in the model (Adamowicz et al, 1998) 

or/and following Mogas (2006), Hoyos, (2010) indicated that it is interpreted as 

utility premium for moving away from status quo to alternatives; k is the number of 

attributes; and m is the number of socio-economic characteristics of subjects; 

(Alpizar et al, 2001)  

3.2.3. Estimates of Willingness to Pay Premiums and Compensating Surplus 

The willingness to pay (WTP) p remium for a unit change of a given attribute 

of a product can be computed as the marginal rates of substitution between the 

quantity expressed by the attributes and the price of the product. (Louviere et al, 

2000) Since utilities are modelled as linear functions of the attributes of the 

flowers, the marginal rate of substitution between two attributes is the ratio 

between their coefficients. (Michaud et al, 2012)   

The WTP premium for environmental attributes of a cut flower is, thus, expressed 

as follows.  

                (10)      

k’s are the attributes and 𝛽′𝑠 are the estimated coefficients of each attributes in the 

MNL and RPL models. 

514



Ahmed Seid Hassen/ AICSS 2015 

 

 

Given the indirect utilities obtained from status quo and changed plans as V0 and 

V1; and 𝛽 as price coefficient, compensating surplus, an estimate of welfare 

measure, takes the following form. (Birol et al, 2006) 

𝐶𝑜𝑚𝑝𝑒𝑛𝑠𝑎𝑡𝑖𝑛𝑔 𝑠𝑢𝑟𝑝𝑙𝑢𝑠 =  − (𝑉0–  𝑉1)/𝛽𝑝𝑟𝑖𝑐𝑒                        (11)

                             

3.2.4 Specific Equation for Choice Experiment Method 

 

In both MNL and RPL models, three utility functions were estimated for three 

alternatives, i.e. status quo, environmental purchase plan 1 and plan 2. The basic 

and extended MNL models are expressed in the following general forms:  

  

𝑉𝑖  =  𝐴𝑆𝐶 +  𝛽1𝐸𝐶𝑂𝐿 +   𝛽2𝐶𝐴𝑅𝐵𝐹 +   𝛽3𝑃𝑅𝐼𝐶𝐸                   (12)

             

𝑉𝑖  =  𝐴𝑆𝐶 +  𝛽1𝐸𝐶𝑂𝐿 +   𝛽2𝐶𝐴𝑅𝐵𝐹 +   𝛽3𝑃𝑅𝐼𝐶𝐸 + 𝜃1𝐴𝑆𝐶𝑖 ∗ 𝐺𝐸𝑁𝐷𝐸𝑅 +
𝜃2𝐴𝑆𝐶𝑖 ∗ 𝐴𝐺𝐸 + 𝜃3𝐴𝑆𝐶𝑖 ∗ 𝐼𝑁𝐶𝑂𝑀𝐸 +  𝜃4𝐴𝑆𝐶𝑖 ∗ 𝐸𝐷𝑈𝐶 + 𝜃5𝐴𝑆𝐶𝑖 ∗
𝑀𝐴𝑅𝐼𝑇𝐴𝐿 + 𝜃6𝐴𝑆𝐶𝑖 ∗ 𝑂𝑅𝐺𝐻 + 𝜃7𝐴𝑆𝐶𝑖 ∗ 𝐴𝑊𝐴𝑅𝑁                               (13)

            

ASCi is alternative specific constant and takes the value 0 for status quo option and 

1 for purchase alternatives 1 and 2; β1, β2, and β3 are coefficients associated with 

eco-labelling, carbon footprint and price attributes respectively. Vi is the indirect 

utility for alternative i, where i is between 0 and 2. ECOL stands for eco-label and 

CARBF for carbon footprint. Gender (GENDER), age (AGE), monthly income 

(INCOME), educational status (EDUC), marital status (MARITAL), organic 

purchase habit (ORGH) and environmental awareness (AWARN) were included as 

socio-economic variables. θi is the coefficient of the variables associated with these 

socioeconomic characteristics. 

3.3.2. Experimental Design 
 

The combination of attributes and levels yields choice sets. Accordingly, eco-label 

takes four levels, carbon footprint attribute has three levels and the monetary 

(price) attribute takes four levels. The number of cut flower purchase alternatives 

that can be generated from three attributes with five, four and three attribute levels 

is 60 (51*41*31=60). This is the complete factorial design that yields very large and 

non-practicable combination (Richard et al, 1994). Thus, fractional factorial design 

was employed and six choice sets were selected as optimal choice sets from 60 

possible combinations. This was done using the SAS software in orthogonal design 

method using OPTEX procedure. Each respondent was asked to choose from six 

choice sets with three options, two with various combinations of attribute levels 

and one status quo. An example of choice sets is presented in Table 1.    
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Table 1. Example of a Choice Set 

Attributes Alternative 1 Alternative 2 
Status 

quo 

Eco- label 

 

 

Bronze 

 

 

 

Bronze 

 

 

unlabelled 

 
Carbone 

footprint 

 

 

Medium 

(Emission     

reduced by 25%) 

 

Low (Emission 

reduced by 

50%) 

 

 

High 

Monetary 

payment (Price) 
Birr 3/cut flower 

Birr 7.5/cut 

flower 

Birr 

1.5/cut 

flower 

Source: Researcher’s Compilation  
 

4. Empirical data analysis   

4.1. Descriptive Analysis  

The descriptive statistics reveals that 58% of respondents were female and the rest 

are male. From the total of 200 respondents, 56% (112) of them came from Bole 

sub city since it is where the survey was conducted. The average age of the 

respondents were 30.4 years with a minimum of 16 and maximum of 58 years. 

Respondents have a minimum of 3 years and a maximum of 20 years of education 

with more than 45% of them hold their first degree. This is because literate people 

are expected to have flower purchasing habit than illiterate ones in Ethiopia. 

Married respondents constitute nearly 46% of the total, while 52% of them were 

single. Self-employment constitutes more than 35% of means of livelihood of 

respondents and the average monthly income was calculated as 6864.33 birr per 

month. Out of the total respondents, 77% of them have a purchasing habit of 

organic products and 66% of them frequently purchase flowers.  

Information about attitude and perception of respondents were collected in the 

survey in order to capture their knowledge and observation about the impact of 

flower production and transportation on the natural environment. Following this, 

the surveyed data confirms that 85% of them have awareness about the impact, 

despite economic contributions, of economic activities on environment. More than 

95% of respondents agreed on the statement that flower industries have 

environmental impact beside economic contribution. Furthermore, nearly 77% of 

them agreed on the presence and significance of the problem in the floriculture 

industry of Ethiopia. 
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Table 2. Descriptive Statistics 

Variable Mean St. Dev. Minimum Maximum 

AGE 30.4031 7.89994 16 58 

EDUC 14.4447 2.52792 3 22 

GENDER 0.425278 0.494454 0 1 

INCOME 6864.33 9499.23 0 50000 

MARITAL 0.459722 0.498444 0 1 

ORGH 0.774722 0.417823 0 1 

AWARN 0.85 0.357121 0 1 

       Source: Survey Data 

 

The perception of respondents about environmental and health impacts of 

floriculture was ranked based on severity in terms of air pollution, water pollution, 

impact on aquatic life, reduction of amount of water, impact on animal health, 

impact on workers’ health, impact on soil organisms and soil quality degradation. 

Extensive literature review was done in pointing out the impacts. Accordingly, 

31.9% of them rank the impact of flower production on health of workers and the 

community living around flower farms as the most severe problem. This is 

followed by the impact it imposes on the life of soil organisms and soil quality 

degradation. Following these, air pollution, water pollution, impact on animal 

health, reduction of amount of water and impact on aquatic life were also 

mentioned by respondents in respective of their severity. 

Excessive use of chemicals such as fertilizers (specifically phosphorus and 

nitrogen) and pesticides (herbicides, fungicides and insecticides) on the farms and 

the limited care facilities provided by owners to workers are the major 

justifications for these problems. According to Ministry of Agriculture, Ethiopian 

floriculture industries use more than 300 chemicals as pesticides (insecticides, 

fungicides and nematocides) and growth regulators (Sisay, 2007)     

In addition, the cultivation of flowers under greenhouses emits greenhouses gases 

causing air pollution and contributing to global warming. Moreover, cultivation of 

flowers is highly energy consumptive, especially when grown under greenhouses 

(Michaud C., et al, 2012). Waste materials when discharged from the farms to the 

nearby environment pollute water and degrade soil quality.  

More than 44% of respondents considered government as the major responsible 

body for the presence as well as alleviation of the problem. Almost 40% of them 
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mentioned both flower farm owners and government as responsible bodies for the 

environmental problems of flower farms and hence for the solutions.  

 

Table 3. Respondents’ perception on Possible Measures to be taken to 

mitigate the Problem  

Measures Frequency 
Percentage 

(%) 

Environmental regulation on the use of fertilizers 

and pesticides 
125 22.7 

Environmental regulation on the Emission of 

carbon dioxide 
112 20.4 

Recycling and proper disposal of waste products 135 24.5 

The use of organic inputs 147 26.7 

Abolishing flower farms from the country 5 0.9 

Other measure 26 4.7 

Total 550 100.0 

       Source: Survey Data  
 

To reduce the impact of flower production and transportation, respondents 

indicated major environmental protective measures. Majority of respondents 

pointed out that environmental regulation on the use of fertilizers and pesticides 

and on the emission of carbon dioxide as well as the recycling of waste products 

should be strictly taken into consideration by concerned bodies as a measure at 

least to reduce the environmental influence of flower cultivation and transportation 

caused by the use of chemicals, disposal of waste materials and cultivation under 

green houses. More than 26% of respondents emphasized on the use of organic 

inputs as a possible alternative.     

 

Respondents also indicated other solutions such as using non- fertile and non- farm 

land; limiting the number of farms to a specified number; using technologies 

towards organic production and bed growing; and locating farms in a way local 

farmers may not be displaced; and locating farms far away from urban dwellings. 

In addition, creating environmental compensation mechanisms to those the activity 

costs a lot; undertaking extensive research; and learning useful and feasible 

experiences of other countries and creating awareness to the community about 

environmental impacts of economic activities and environmental protection were 

also suggested.   

 

4.2.  Econometrics Results and Analysis 

For estimation, LIMDEP8.0 NLOGIT4.0 econometrics software was employed and 

results from the basic and extended multinomial logit models as well as the random 

parameter logit model is presented in Table 4, Table 5 and Table 6 respectively.  
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4.2.1. The Basic Multinomial Logit Model 

 

The estimation of the basic multinomial logit model reveals that all attributes, 

namely eco-labelling (ECOL), carbon footprint (CARBF) and monetary attribute 

(PRICE) possess the expected sign and significance. This reveals that a cut flower 

is more likely to be chosen if it is labelled at high level, if its carbon footprint is 

low and if it is cheap. This is to mean that an increase in the level of eco-label and 

carbon footprint attribute; and a decrease in the level of price attribute, will 

significantly raise the probability of choosing environmental friendly alternative 

flower with the higher levels of the attribute.      

 

Table 4. Results of the Basic Multinomial Logit Model 

Variable Coefficient St. Error b/St.Error P[|Z|>z 

ASC -0.40521750** 0.13272937 -3.053 0.0023 

ECOL 0.80947865*** 0.12112121 6.683 0.0000 

CARBF 6.13747642*** 0.44340277 13.842 0.0000 

PRICE -0.6539125*** 0.08384249 -7.799 0.0000 

Log Likelihood Function                                                   -476.1119 

R- squared                                                                               0.35872 

Number of  Observations                                                             1200 

       *** Significant at 1%; **significant at 5%     

       Source: Survey Data 
 

Additionally, estimation of the model reveals a negative and significant value for 

the alternative specific constant (ASC). This means that the utility of respondents 

decreases as they move away from the status quo to alternative purchase plans. 

According to Samuelson and Zeckhauser, such kind of result might be due to status 

quo bias. Status quo bias is a common economic phenomenon and is supported by 

lots of evidences from literatures. (Adamowicz, 1998) In our cases there were 26 

respondents choosing the status quo option in all choice sets, valuing the current 

situation more than improved ones. This could be due to mistrust of concerned 

bodies to mitigate the local and global environmental impact of floriculture through 

standardizing production and reducing carbon emission. In addition, choosing 

among options might be complex to these respondents and they might be uncertain 

whether they are willing to make trade-offs or not. Choosing current conditions 

could also be considered as protest response. But ignoring such a clear preference 

for status quo and excluding from the model will definitely results in a bias 

estimation. (Adamowicz, 1998)   
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4.2.2. The Extended Multinomial Logit Model 

The extended multinomial logit model incorporates variables of gender, age, 

monthly income, educational status, marital status, organic purchase habit and 

environmental awareness. These variables were allowed to interact with the 

alternative specific constant (ASC) to account for heterogeneity of preferences. 

(Metkel, 2011)   

Table 5. Results of the Extended Multinomial Logit Model 

Variable Coefficient St. Error b/St.Error P[|Z|>z] 

ASC -0.21338417 0.57340502 -0.372 0.7098 

ECOL 0.81079208*** 0.12126015 6.686 0.0000 

CARBF 6.14513623*** 0.44389745 13.844 0.0000 

PRICE -0.6549925*** 0.08393559 -7.804 0.0000 

ASC*INCOME 0.895973D-06 0.94753D05 0.095 0.9247 

ASC*EDUC -0.00651828 0.03342840 -0.195 0.8454 

ASC*AGE 0.00418424 0.01228081 0.341 0.7333 

ASC*GENDER -0.14807242 0.17063126 -0.868 0.3855 

ASC*MARITAL -0.05577831 0.18634234 -0.299 0.7647 

ASC*ORGH -0.11366835 0.21619036 -0.526 0.5990 

ASC*AWARN -0.05660912 0.24265636 -0.233 
0.8155 

 

Log Likelihood Function                                                                  -475.4441                                 

R- squared                                                                                              0.35962                                                                                                

Number of Observations                                                                             1200                                                                               

       *** Significant at 1%; **significant at 5%  

       Source: Survey Data 

The inclusion of these variables improves the overall fit of the model as the 

likelihood function of the model decreases in absolute term and the pseudo R-

square increases. But surprisingly, all coefficients for the interactions of ASC with 

socio-economic and demographic variables were found to be insignificant although 

some of them have the expected signs in relating with the probability of choosing 

environmental friendly flower. This is to mean that socio-economic characteristics 

are not important sources of preference heterogeneity among respondents.  

The estimated value of the pseudo R-square in the basic and extended multinomial 

logits models are 0.35872 and 0.35962 respectively. This dictates the overall 

significance and good fit of both models, for it lies between 0.2 and 0.4 which is a 
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reference range. (Hensher et al, 2005)    

4.2.3. The Random Parameter Logit Model  

As indicated in Table 6, the pseudo R- square is higher and the absolute value of 

the log likelihood function is lower than that of the multinomial logit models. This 

validates the better explanatory power of the random parameter logit model, still 

allowing for heterogeneity of preferences while the IID behaviour of random 

components is assumed.  
  

            Table 6. Results of the Random Parameter Logit Model 

Variable Coefficient St. Error 
b/St. 

Error 
P[|Z|>z 

ASC 0.02525411       0.30084860       0.084       0.9331 

BECOL 1.92821559*** 0.32595546       5.916      0.0000 

BCARBF 9.74112817***             1.00985968      9.646      0.0000 

BPRICE -0.9737419***             0.15445791       -6.304     0.0000     

Log Likelihood Function                                                -449.4603                           

R- squared                                                                            0.39462                                                                                                                                                                                                                                                

Prob[ChiSqd > value]                                                             0.0000                                                                                                                                                                                                                  

Number of Observations                                                           1200                                                                                                                                                                                                                

       *** Significant at 1% 

       Source: Survey Data 
 

The estimates demonstrate that the attributes of eco-label (ECOL) and carbon 

footprint (CARBF) retain the expected sign and 1% significance. This confirms 

that respondents had the willingness to pay a premium for environmental attributes 

of a cut flower. Though incurs extra money, respondents gain more utility by 

purchasing and consuming labelled flowers produced under specific environmental 

standards and carbon saving (low) technology. The coefficient of price attribute 

(PRICE) tells a fact about significant and inverse relationship between the price of 

a cut flower and the utility obtained from consuming labelled flowers with low 

carbon footprint. In addition, the significance of the standard deviations shows an 

important heterogeneity in consumers’ preference for the eco-label and carbon 

footprint attributes (Michaud, et al, 2012).   

Contrary to estimation of the MNL model, the sign of coefficient of the alternative 

specific constant (ASC) is positive, adding an evidence for the superiority of RPL 

model over MNL model in terms of overall fit, welfare estimates and consideration 

of taste variation across populations. Therefore, the utility of respondents increases 

as they move away from status quo to alternative purchase plans. In other words, 

respondents will be well off by consuming environmental friendly flowers than 

unfriendly ones.         
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4.2.4. Estimates of Marginal WTP Premiums 

Marginal willingness to pay represents the rate at which subjects are willing to pay 

a premium for increased level of attributes and thus exposes the relative importance 

of the attributes to respondents.  (Hanely et al, 2001)  

 

            Table 7. Estimates of Marginal WTP Premiums (in Birr/Cut Flower) 

Attributes 

MWTP  

in Birr/cut 

flower  

St. Error b/St.Error P[|Z|>z 

ECO-LABEL 1.98021222***       0.29057130      6.815    0.0000 

CARBON 

FOOTPRINT 
10.0038093***                  1.25217558      7.989 0.0000 

Wald Statistic                                                                                    77.60052                                                                                                                                                                                         

Probability from Chi-squared [ 2] =                                                   0.00000                                                                                                                                

                                          

       ***Significant at 1% 

       Source: Survey Data 

 

Table 7 provides a brief presentation of the marginal WTP premium estimates from 

the random parameter logit model. Accordingly, respondents’ marginal WTP a 

price premium for carbon footprint and eco-label attributes of a cut flower is 10 

birr and 1.98 birr respectively. The values of these premiums endorse that the 

presence of theses environmental attributes generally raises the overall utility from 

consuming a cut flower (Michaud et al, 2012). Consumers have the enthusiasm to 

pay a price premium for both attributes but they value the attribute of carbon 

footprint more than that of eco-label. Such kind of concern for the global impact of 

carbon-dioxide emission more than the local (distant) effect of flower production 

might be due to various reasons. Firstly, the lower price premium of eco-label 

attribute may be interpreted as respondents were living in Addis Ababa and thus 

may not be much concerned about and are not directly confronted with the local 

environmental impact of flowers produced outside the city. In the second place, the 

current global concern and media coverage about climate change and global 

warming might force individuals to pay higher for low carbon footprint 

characteristics of flowers. The third justification may be related to lack of 

awareness and experience of environmental labelling of products in Ethiopia. In 

addition, the information on carbon emission and its regulation seems accurate and 

promising but there is only incomplete information that might be obtained to value 

and control carbon emission (Michaud et al, 2012)      
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4.2.5. Welfare Estimates of Alternative Purchase Plans 

Estimation of consumer surplus allows deriving welfare of consumers that comes 

from the change in alternative purchase plans. In our case, economic welfare 

estimates the compensating surplus and is the change in income that will leave the 

purchaser indifferent between purchasing unbranded flower with high carbon 

footprint; and buying environmentally friendly flower characterized by various 

environmental attributes.  

            Table 8. Estimates of Compensating Surplus  

Alternative Purchase 

Plans 

Willingness to Pay for environmental 

friendly flower under alternatives (in 

birr) 

Environmental Purchase 

Plan-1 
10.47 

Environmental Purchase 

Plan-2   
12.45 

Environmental Purchase 

Plan-3   
24.43 

       Source: Survey Data 

Economic welfare measures for three scenarios were derived and compared with 

the status quo. The status quo is the current situation where the cut flower is 

unlabelled and the production and transportation of the flower emits high level of 

carbon. The first scenario introduces Environmental Purchase Plan-1 in which the 

cut flower is supposed to be produced under Bronze standard set by EHPEA Code 

of Practice; and the emission of carbon from production and transportation set to be 

reduced by 25%. The second scenario involves with Environmental Purchase Plan-

2 that allow the flower to meet Silver standard and the emission of carbon-dioxide 

to be reduced by 25%. Lastly, Environmental Purchase Plan-3 assumes the cut 

flower to entitle the Gold label (the highest) and thus produced under the safest 

way in mitigating local environmental impacts; and the emission of carbon-dioxide 

to be reduced by 50%.  

The estimates of consumers’ surplus reveal that welfare of respondents improves as 

they move away from the status quo condition to alternative purchase plans. In 

other words they are willing to pay for flowers with environmental attributes. As 

can be easily shown from Table 8, respondents were willing to pay 10.47 birr for a 
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bronze labeled cut flower with medium carbon footprint. This is to mean that 

respondents were willing to pay 10.47 birr to move away from status quo option to 

environmental purchase plan 1. Similarly for silver branded and medium carbon 

footprint flowers, respondents were willing to pay 12.45 birr per cut flower. For 

flowers produced under restrictive environmental standards of brand gold and low 

carbon emission, respondents showed their willingness to pay 24.43 birr per cut 

flower, which is the highest.  

 

5. Conclusions  

 

The welfare estimates demonstrate that respondents were willing to pay for flowers 

produced under specific standards that mitigate the local and global environmental 

impacts of floriculture. Thus, it can be said that environmental friendly flowers 

may find a niche market in Ethiopia. This has a meaningful implication in 

attempting to solve environmental influences of floriculture by creating local 

markets for environmental friendly flowers. 

 

The estimated values of marginal willingness to pay and compensating surplus and 

consumer side information about environmental impacts of floriculture should be 

considered in formulating and implementing environmental standards towards 

mitigating environmental impacts of floriculture industry in Ethiopia. The 

hypothetical market created for environmental friendly flowers should be put into 

reality to alleviate environmental impacts of floriculture. Environmental 

regulations and EHPEA Code of Practice should be effectively enforced and 

monitored and a more sustainable and internationally acceptable cultivation of 

flowers should be assured to the extent of complying with Silver and especially 

Gold standards of EHPEA-Code of Practice. Suggested measures such as 

application of technologies towards organic production, locating the farms in a way 

farmers are not displaced and which are far away from urban dwellings, creating 

environmental compensation mechanisms to whom the activity costs a lot, 

undertaking extensive research and learning useful and workable experiences of 

other countries and creating environmental awareness to the society should also be 

considered towards alleviating environmental impact of floriculture industry in 

Ethiopia. 
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Abstract 

 In recent years, developments in internet technology and especially starting  to 

use the internet  in daily life as mobile, has led to the emergence of a new 

communication media.  

This communication media is combined under the name of social media in general. 

Social media is an interactive environment that people can share information, 

opinion, appreciation or what they want in any time. So especially young people 

give attention to social media very much. Because of this reason, in this study, it 

has been investigating universty students’ usage habits and usage aims of social 

media. For this, it has been applied a survey to students who are scholar at Abant 

İzzet Baysal University, Gerede Campus. The results of the survey have been 

analyzed SPSS software. At the end of the study, it has been concluded that 

undergraduate students use social media very intensely. And it has been concluded 

that the usage habits of students affect their usage aims of social media. 

 

Keywords: Social media, Social Network, Undergraduate students, Usage habits of 

social media 
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1. Introduction 

The development of the communication technologies and usage of the internet 
all aspect of the life, it is started to emerge some new terms.  

One of these new terms, as a new communication media, is social media.  
Nowadays, internet became a platform that allows people to meet, to share their 
ideas, to form groups, which brings people who have similar ideas besides being a 
platform for searching or getting information. In recent years, it has been observed 
that usage of social media is gradually increasing. As a result of researches, it has 
been noticed quite a lot of interest shown by especially young people against the 
use of social media. The results of the research conducted by Ipsos KMG Digital 
Researches Unit in Turkey, presents the social media habits. According the results, 
it has been noticed that the usage of social media in Turkey is above the world 
average. When it has been determined that %62 percent of online population 
connects social media, this rate is determined as %79 for Turkey (Açıkelli, 2014). 
The conducted researches showed that the Young population in Turkey spent 
average 50 hour in a week on social media. Teanagers log in facebook at least 6 
days per week and log in twitter at least 5 days per week (Kurtuluş, 2014). 
According to the IAB Turkey’s research about internet habits of 12.1 million youth 
people who between 12-25 years, %69 of 12.1 million youth internet users are 
formed from students, %23 of them are employees and %8 of them are 
unemployed. %50 percent of youth people connect to the internet via mobile 
phones. They use social networks actively. %39 percent of internet users between 
12-25 years, follows the news and newspapers from internet. %16 of them listen 
music from internet and %14 percent of them watches TV from internet (Budak, 
2014). According to the results of the research carried out by The Ministry of 
Youth and Sports which investigates the connection between social media and 
youth people, showes that %96 of the youth people who surveyed the research, 
have a social media account. %86 of the participants log in social media at least 
once a day, %72 of the participants log in social media a few times in every day 
and %13 of the participants spent over 6 hours on social media. According to the 
results of the research, most of the youth people actively take part in social media. 
%60 of the youth people use social media mostly for entertainment, %59 of them 
use social media to provide information (Research of The Ministry of Youth and 
Sports, 2014). The intense effect of the social media on young people, explains the 
importance of doing research on this subject. For this reason, the aim of this study 
is determined to investigate the social media usage habits of the students in Abant 
Izzet Baysal University, Gerede Campus. In the study, it has been examined the 
concept of social media and surveyed a questionnaire to determine the usage of the 
social media of students. The datas of the survey, analyzed by SPSS software 
programme. 
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1. LITERATURE REVIEW 

1.1. Social Media 

Social media can be identified as an interactive new media that allows people to 
share their ideas without limited time and place and a media that allow people to 
communicate interrelatedly (Bulunmaz, 2011: 30). Thanks to the new media, 
relationships and links are becoming visible (İşlek, 2012: 20). Social media can be 
considered as two-dimensional. One of them is social part and the another part is 
media. The social part of the social media represents the need of communication 
and the media part represents the methods of get in contact with (Dedeoğlu, 2014). 
In other words, social media can be defined as online appliacations that people 
show their own content and share it with others (Gülsoy, 2009:245). The last few 
years, social media has become an indispensable communication network. 
Especially young people, give a great importance to social media. According to a 
conductd study (Hazar, 2011), it has been appeared that %50,4 percent of students 
use social media between 2-4 hours. Thus, it can be said that, half of the students 
who responded to the survey use internet for social media.  Students have an 
intense interest to social media so it can be used  as a communication tool for who 
wants to communicate students. For an example, lecturers can notify the exam 
dates and times or a company can promote it’s product or brand via social media 
interactivelly and can receive a rapid feedback. 

 
1.2. Social Networks 
 

Social networks have a great significance for drawing attention to social media. 
Different social networks allows to share various sharings (Vural and Bat, 2010: 
3355). Social Networks generally can be defined as e-mail groups, blogs, forums 
and social networking sites (Onat ve Alikılıç, 2008: 1118).  Social networks are an 
important element for the determination of the social media habits. So, determining 
the preference of social media sites of users, the reasons of using that sites of users 
will be very important to define social media usage habits of consumers. 

2. Application 

2.1. The Subject of the Study 

In this research it has been aimed to identify the social media usage habits  and 
the aim of social media usage of university students.  

 
2.2. Objective and Importance of the research 
 

The intense usage of social media by university students raised the question that 
what might be the social media habits of university students. So the objective of 
this research is to determine the social media usage habits of university students. 
For this reason, this research has been conducted to determine the aims of using 
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social media and the social media usage habits of students of Abant Izzet Baysal 
University Gerede Campus. Determining what are the usage habits of studens will 
lead the groups who wants to communicate young people effectively and 
efficiently. 

 
2.3. Limits of the research 

 
The conducted research is limited by the students who studies in Abant Izzet 

Baysal University, Gerede Campus. The research is limited by the questions which 
asked in the survey. And the results of the study are limited by the participants’ 
views. 
 
2.4. Methodology 
 

In the study, the descriptive research method has been used. And the study has 
two parts. First part of the study consists of literature search and the second part 
consists of implementation part. During the literature search; books, journals and 
databases and Internet resources were investigated. As the main mass, the students 
of Abant Izzet Baysal University, Gerede School of Applied Sciences and Gerede 
Vocational School have been selected. The main mass consists of 2233 students.  
Simple random sampling has been used to determine the sample size. The sample 
size determined as 328 students. But 450 surveys has been distributed for the study. 
44 surveys were excluded from the analysis because they contain incomplete data. 
So 406 surveys has been analyzed. The survey of the study have three parts. The 
first part of the survey contains demographical questions. The second part of the 
survey contains questions about determining their social media using habits and the 
third part of the survey contains questions about determining the aims of using 
social media.    
 
2.5. Reliability Analysis 
 

Crobnach alpha coefficient was calculated as 0,911 when the demographic 
questions were taken out, so the results demonstrated that survey results have high 
reliability and ensure a proper ground for further analysis. 

 
2.6. Analyzes and the Results of the Study 
 

The questions of survey have been analyzed with the SPSS data program. The 
study is limited to the sample and the survey questions. The results are the 
following. 

 
 
2.6.1. Demographical Results 

The first part of the survey consisted of demographical questions and the 
answers of the students for that questions have been summarized in the table below.  
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Table 1: The Demographic Data of Respondents 

 
According to the table, it can be said that 50,7 percent of participants were 

female and 49,3 percent of were male. 99 percent of the participants’ ages range 
from 16 to 25. 37,2 percent of participants’ monthly income level is between 501 -
1000 TL, 34 percent of participants’ monthly income level is between 1001-1500 
TL and 4,4 percent of participants’ monthly income is between 2001-2500 TL. 
Only 4,9 percent of the participants’ monthly income level is over 2500 TL and 7,4 
percent of the participants’ monthly income is under 500 TL. According to 
participants’ personal spendind results, it can be seen that, most of the participants 
spent under 200 TL (%50,5). 41,1 percent of the participants spent money between 
201-500 TL, 7,9 percent of the participants spent money between 501-700 TL and a 
very small proportion of students spent over 900 TL in a month. Most of the 
students stay at state dormitory (%63,3) and 20,4 percent of the students stay at 
private dormitory. 

  
2.6.2. The Social Media Usage of Students 

The aim of the study is to determine the social media usage habits of the studens 
and analyze the aims of social media usage. For this reason the results of students’ 
answers of social media usage frequencies are summarized below. 

 
 
 
 
 
 
 
 
 
 
 

Gender Freq. % Monthly Income Freq. % 

Female  206 50,7 <500 30 7,4 

Male 200 49,3 501- 1000 151 37,2 

Age Freq. % 1001-1500 138 34 

16-25 402 99,0 1501-2000 49 12,1 

26-35 4 1,0 2001-2500 20 4,9 

Residence  Freq. % >2501 14 4,4 

S. Dormitory 257 63,3 Personal Spending Freq. % 

P. Dormitory 83 20,4 <200 205 50,5 

Family  21 5,2 201-500 167 41,1 

Apartment 43 10,6 501-700 32 7,9 

Other 12 ,5 >901 2 ,5 

Total 406 100,0    

534



 Oya Eru / AICSS 2015 

  

 

Table 2: The Social Media Usage of Students 

Connecting device 
Freq. % 

Following Social Media 
Freq. % 

Desktop Computer 39 9,6 Less than 1 year 34 8,4 

Laptop 55 13,5 1-2 years 90 22,2 

Mobile Phone  71 17,5 3-4 years 128 31,5 

Tablet 26 6,4 5 year and over  154 37,9 

Smart Phone 105 25,9 Time Spent on Social 

Media 

Freq. % 

Smart Phone and Tablet 39 9,6 Less than 1 hour a day 148 36,5 

Smart Phone and Laptop 48 11,8 1-3 hours per day 171 42,1 

Desktop computer 

 and  Mobile Phone 

23 5,7 4-6 hours per day 56 13,8 

Over 7 hours a day 31 7,6 

Ownership of Social 

Media Accounts 

Freq. % 

Time Spent on Internet Freq. % I just have Facebook 

account 

163 40,1 

Less than 1 hour a day 96 23,6 I just have Twitter 

account 

13 3,2 

1-2 hours per day 124 30,5 I have both Facebook 

and Twitter accounts 

133 32,8 

3-4 hours per day 127 31,3 I have different social 

media accounts 

75 18,5 

5-8 hours per day 35 8,6 I have no social media 

account 

22 5,4 

9-12 hours per day 24 5,9    

Total 406 100,0 Total 406 100,0 

 
According to frequencies of connecting device to internet, it can be seen that 

most of the students connect to the internet via smart phones (%25,9). Smart 
phones followed by mobile phones (%17,5), laptops (%13,5), smart phones and 
tablets (%11,8), desktop computers (%9,6), tablets (%6,4). In terms of the time 
spent on internet, %31,3 of the students spent time on internet between 3-4 hours, 
%30,5 of them spent time on internet between 1-2 hours, %8,6 of them spent time 
on internet between 5-8 hours, %5,4 of the students spent time on internet between 
9-12 hours and %23,6 of the students spent time on internet less than 1 hour a day. 
According to following social media question, the frequencies of answers to this 
question show that, most of the students (%37,9), follow social media for over 5 
years. %31,5 of the students follow social media between 3-4 years,  
%22,2 of the students follow social media between 1-2 years and %8,4 of the 
students follow social media less than 1 year. In terms of the time spent on social 
media, it can be seen that most of the students (%42,1) spent time on social media 
between 1-2 hour and %36,5 of the students spent time on social media less than 1 
hour a day. The 13,8 percent of the students spent their time on social media 
between 4-6 hours a day and 7,6 percent of the students spent time on social media 
over 7 hours a day. According to the ownership status of social media account of 

535



 Oya Eru / AICSS 2015 

  

 

the students, it has been concluded that most of the students have Facebook account 
(% 40,1). And %32,8 of them have booth Facebook and Twitter account, %18,5 
answered that they have different social media accounts and only %5,4 of the 
students haven’t got a social media account. 
 
 2.6.3. Usage of Social Media Types 

 
Also it has been conducted the usage of social media types in the study too. The 

results of the answers of participants showed below. 
Table: 3 Usages of Social Media Types 

 Social 

networking 

sites Freq. 

% Content 

sites 

Freq. % 

Game 

sites 

Freq. % 

S. disagree 37 
9,1 

S. disagree 40 9,9 S.disagree 202 49,8 

Disagree 39 
9,6 

Disagree 74 18,2 Disagree 97 23,9 

Undecided 118 
29,1 

Undecided 159 39,2 Undecided 79 19,5 

Agree 142 
35 

Agree 101 24,9 Agree 14 3,4 

S. agree 70 
17,2 

S.agree 32 7,9 S agree 14 3,4 

Total 406 
100,0 

Total 406 100,0 Total 406 100,0 

Blogs 

Freq. % 

Forum 

Sites Freq. % 

Profession 

sites Freq.  % 

S. disagree 134 33 S. disagree 136 33,5 S. disagree 154 37,9 

Disagree 162 39,9 Disagree 128 31,5 Disagree 121 29,8 

Undecided 79 19,5 Undecided 102 25,1 Undecided 90 22,2 

Agree 26 6,4 Agree 36 8,9 Agree 35 8,6 

S.agree 5 1,2 S. agree 4 1 S. agree 6 1,5 

Total 406 100,0 Total 406 100,0 Total 406 100,0 

 
Most of the students answered that they use social networking sites most of the 

time (%35). Following this answer, %29,1 of the students answered that they use 
Social networking sites sometimes. And %17,2 of the students answered that 

they always use social networking sites. According to the results, most of the 
students answered that they sometimes use content sites (%39,2). And %24,9 of the 
students expressed that they use content sites frequently. The most of the students 
expressed that they rarely use blog pages (%39,9). And %33 of them expressed that 
they did not use blog pages. According to visiting rates of the students, it can be 
said that most of the students did not visit forum sites. According to table 7, it can 
be said that most of the students did not visit game sites (%49,8). %23,9 of them 
visit game sites rarely and %19,5 of the students visit game sites sometimes. 
According to results of visiting profession sites, most of the students did not use 
profession sites. Only %22 of them sometimes visit profession sites. 
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2.6.4. The Aims of Using Social Media 
In the study, it has been measured the aims of the students' social media usage 

too. For this reason, the expressions for measuring the aims of social media have 
been analyzed by factor analysis. In the third part of the questionnaire, there are 18 
questions. For the questions that are common features of the collection under the 
specific factors, Factor analysis was applied. Before the factor analysis, KMO and 
Barlett's test was applied to understand the suitability of the data. The extraction 
method of the analysis is principal component of the analysis. To rotate 
components, Varimax Rotation method was used. The results of KMO and Barlett 
Tests are shown below at table 4.  

 
Table 4: Results of KMO and Barlett Tests 

KMO and Bartlett's Test 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. ,831 

Bartlett's Test of Sphericity Approx. Chi-Square 2773,476 

df 153 

Sig. ,000 

 
According to the results, Kaiser-Meyer-Olkin Measure of Sampling Adequacy 

(KMO) rate is 0,831>0,05. So it can be said that the data set is suitable for factor 
analysis with this result. And the sig. Value is less than 0,05 so it can be said that 
data is suitable for factor analysis. After KMo and Barlett's tests, factor analysis 
was applied. And it has been seen that questions are collected under 5 factors. The 
eigenvalue table of the factors are shown below. 

 

Table 5: Eigenvalues 

C 

Initial Eigenvalues 

Extraction Sums of Squared 

Loadings 

Rotation Sums of Squared 

Loadings 

Total % of Var. Cum. % Total % of Var. Cum. % Total % of Var. Cum. % 

1 5,906 32,810 32,810 5,906 32,810 32,810 2,399 13,330 13,330 

2 1,873 10,406 43,217 1,873 10,406 43,217 2,368 13,157 26,488 

3 1,439 7,994 51,210 1,439 7,994 51,210 2,288 12,713 39,201 

4 1,169 6,495 57,705 1,169 6,495 57,705 2,185 12,141 51,342 

5 1,007 5,594 63,299 1,007 5,594 63,299 2,152 11,957 63,299 

 
As it is seen in table 5, there are five components which have an eigenvalue over 

1. Looking at the cumulative percentages of the components, it has been seen that 
components explain 63,299 percent of measuring.  

After factor analysis, components, and loads of components, reliability 
coefficients and the names of components are summarized below. 
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Table 6: Factor Analysis of the Study 
Component Names C. 

Items 

C. 

loads 

% 

Var. 

R. 

coefficients 

Use social media to stay up to date q29 ,767 32,810 ,764 

q30 ,636 

q34 ,534 

q35 ,519 

Use social media to meet new people q 23 ,826 10,406 ,732 

q 25  ,731 

q 22  ,605 

Use social media to communicate q 21 ,755 7,994 ,729 

q 24 ,629 

q 26  ,528 

q 36 ,584 

Use social media to research q 31 ,807 6,495 ,720 

q 32  ,646 

q 33  ,733 

Use social media to comment for the contents q 37 ,786 5,594 ,687 

q 27 ,687 

q28 ,647 

 

The identified components have been analyzed by hypothesis testing. The 

hypothesis and the result of the hypotheses showed below. 

 

2.6.5. Hypothesis Testing 

 

The aim of the study is determine the social media usage habits of students and 

to determine the aims of students’ social media usage. For this reason, alternative 

hyphotheses have been developed. The first hypothesis is empirically tested by one 

sample t-tests which is developed to investigate whether there is a difference 

according to gender in social media usage habits. According to this H0 and H1 

hyphothesis have been developed below. 

 

H0: there is no difference according to gender in social media usage habits. 

H1: there is a difference according to gender in social media usage habits. 

The H1 hyphothesis was tested by one sample t-tests. The test results could be seen 

in table 7. 
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Table 7: One Sample T Test’s Results  

 N Mean  Std. Dev. t  Sig. 

Time Spent on Internet Female  206 2,3544 1,19170 -1,455 ,146 

Male  200 2,5200 1,09801 

Connecting device Female  206 4,3592 2,08528  ,187 ,852 

Male  200 4,3200 2,15192 

Following Social Media Female  206 2,8252 ,98701 -3,534 ,000* 

Male  200 3,1600 ,92122 

Time Spent on Social Media Female  206 1,9612 ,99189 ,799 ,425 

Male  200 1,8900 ,78804 

Ownership of Social Media Accounts Female  206 2,5631 1,42569 ,1,626 ,105 

Male  200 2,3500 1,20197 

 
Considering the one simple t test results, it can be seen that there is a difference 

according to gender in social media usage habits only following in socila media 
statement (t: -3,534, p:0,000). Male students follow social media longer than female 
students. The second hypothesis is empirically tested by independence t-tests which 
is developed to investigate whether the intended use of social media differ 
according to gender. According to this H0 and H2 hyphothesis have been 
developed below. 

H0: The intended use of social media does not differ according to gender. 
H2: The intended use of social media differs according to gender. 
The hyphothesis and the results of the t test analysis could be seen below; 
 

Table 8: Independence t test results 

Aims of Using Social media Mean  Gender  

Female  Male  t  Sig 

Use social media to comment for the contents 2,5583 2,8050 -1,984 ,048 

Use social media to stay up to date 3,1359 2,9750 1,297 ,195 

Use social media to research 2,7573 2,8250 -,557 ,578 

Use social media to meet new people 2,1942 2,8950 -5,613       

,000* 

Use social media to communicate 3,6845 3,7050 -,176 ,861 

P<0,05 

 
Considering results, it can be seen that the intended use of social media differ 

according to gender only meeting new people statement (t: -5,613, p:0,000). Male 
students use social media to meet new people than female students. In the study, it 
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has been investigated that is there a statistically significant difference between time 
spent on the internet, time following social media, time spent on social media, 
ownership of social media accounts and demographic characteristics. To test this, 
Anova analysis has been conducted. While testing with Anova, it has been 
benefited from LSD test in Post Hoc Analysis. The H3 hypothesis and the test 
results could be seen in table 9.  

 
H0: There is no statistically significant difference between time spent on the 

internet, time following social media, time spent on social media, ownership of 
social media accounts and demographic characteristics. 

H3: there is a statistically significant difference between time spent on the 
internet, time following social media, time spent on social media, ownership of 
social media accounts and demographic characteristics. 

 

Table 9: Anova Test Results for H3 
 Age  M. Income P. Spending Residence  

Time Spent on Internet F p F p F p F p 

,975 ,324 6,229

  

,000* 10,744

  

,000* ,339

  

,851 

Time following social 

media 

4,428 ,036* 4,806 ,000* 2,594 ,052 3,985 ,003

* 

Time Spent on Social 

Media 

,027 ,869 2,028 ,074 3,394 ,018* 1,490 ,204 

 
According to the table 15, it can be seen that there are statistically significant 

difference between time spent on the internet, time following social media, time 
spent on social media, ownership of social media accounts and demographic 
characteristics. To see the resource of the statistically significant difference, post 
hoc tests have been investigated. In terms of Age Factor, it can be seen that there is 
a statistically significant difference between, time following social media and age. 
To see the resource of the statistically significant difference, post hoc tests have 
been conducted. Students in the 16-25 age range follows social media longer than 
other age groups. In terms of Monthly Income Factor, it can be seen that there are 
statistically significant differences between, time spent on internet, time following 
social media and monthly income. According to LSD tests, the students, whose 
family have above the income of 2500 TL, follow social media longer than other 
groups and spent more time on internet than other groups. In terms of Personal 
Spending Factor, there are statistically significant differences between, time spent 
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on internet and time spent on social media and personal spending. According to 
LSD tests students whose personal spending is between 201-500 TL spent more 
time on internet than other groups. Also, students whose personal spending is 
between 501-700 TL spent more time on social media than other groups. According 
to residence factor, it has been seen that students who stay at private dormitory 
follow social media longer than other groups. For testing whether is there a 
statistically significant difference between the aims of the students’ social media 
usage and the social media usage habits of the students. To test this, Anova analysis 
has been conducted. While testing with Anova, it has been benefited from LSD test 
in Post Hoc Analysis. The H4 hypothesis and the test results could be seen in table 
10. 

H0: there is no statistically significant difference between the aims of the 
students’ social media usage and the social media usage habits of the students. 

H4: there is a statistically significant difference between the aims of the students’ 
social media usage and the social media usage habits of the students. 

 

Table 10: Anova Test Results for H4 
 Time Spent on 

Internet 

Following 

Social Media 

Ownership of 

Social Media 

Accounts 

Time Spent on 

Social Media 

Aims of Using 

Social media 

F p F p F p F p 

To communicate 6,383 ,000* 14,660 ,000* 6,364 ,000* 15,216 ,000* 

To meet new 

people  

1,025 ,403 8,606 ,000* 1,143 ,336 ,814 ,486 

To research 2,614 ,024* 3,830 ,010* 3,579 ,007* 2,331 ,074 

To stay up to date 1,915 ,091 2,660 ,048* 1,113 ,350 19,065 ,000* 

To comment for 

the contents 

3,763 ,002* 11,652 ,000* 5,990 ,000* 21,201 ,000* 

 
As it seen in Table 10, there is a statistically significant difference between the 

aims of the students’ social media usage and the social media usage habits of the 
students. According to LSD test results, the students who spent time on internet 
between 9-12 hours use social media to communicate more than other groups. 
Students who follow social media over 5 years use social media to communicate 
more than other groups. 

Students who have both Facebook and twitter accounts use social media to 
communicate more than other groups. And students, who spent time on social 
media over 7 hours, use social media to communicate more than other groups. 
According to the results, students who spent time on social media less than 1 year 
use social media to meet new people. According to Anova analysis results, students 
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who spent time on internet between 3-4 hours a day, use social media to research 
more than other groups. Students, who follow social media over 5 years, use social 
media to research more than other groups. According to results, students who spent 
time on social media over 7 hours a day use social media to stay up to date more 
than other students. Also, who follows social media over 5 years use social media 
to stay up to date more than other students. There is a statistically significant 
difference between the students’ social media usage and using social media to 
comment for contents too. According to LSD tests, students who spent time on 
internet between 5-8 hours a day, students who follow social media over 5 years, 
students who have different social media accounts and students who spent time on 
social media over 7 hours a day use social media to comment for the contents more 
than other groups. 

 
CONCLUSION 
In recent years, Development of information technologies and the usage of the 

internet via mobile devices have started to develop a new set of communication 
media. Thanks to this new media, people can communicate, research, share, 
comment, follow each other and can create groups on the internet.  The new media 
which allows people to make all these, can be identified as social media. Social 
media social media has launched a new era of everyone’s life. And social media is 
a new communication tool that especially young people interested intensively.  

So, aim of this study, is to identify the social media usage habits and the aim of 
using social media of students who studying at Abant Izzet Baysal Univrsity, 
Gerede Campus. For this reason, the students of Abant Izzet Baysal University, 
Gerede School of Applied Sciences and Gerede Vocational School have been 
selected as a main mass.  And the sample size determined as 328 students. 450 
surveys have been distributed for the study. 44 surveys were excluded from the 
analysis because they contain incomplete data. So 406 surveys have been analyzed. 
The questions of survey have been analyzed with the SPSS data program. The 
study is limited to the sample and the survey questions. According to 
demographical datas, 50,7 percent of participants were female and 49,3 percent of 
were male. 99 percent of the participants’ ages range from 16 to 25. 37,2 percent of 
participants’ monthly income level is between 501 -1000 TL, 34 percent of 
participants’ monthly income level is between 1001-1500 TL and 4,4 percent of 
participants’ monthly income is between 2001-2500 TL. Only 4,9 percent of the 
participants’ monthly income level is over 2500 TL and 7,4 percent of the 
participants’ monthly income is under 500 TL. According to participants’ personal 
spendind results, it can be seen that, most of the participants spent under 200 TL 
(%50,5). 41,1 percent of the participants spent money between 201-500 TL, 7,9 
percent of the participants spent money between 501-700 TL and a very small 
proportion of students spent over 900 TL in a month. Most of the students stay at 
state dormitory (%63,3) and 20,4 percent of the students stay at private dormitory.  

According to frequencies of connecting device to internet, it can be seen that 
most of the students connect to the internet via smart phones (%25,9). %31,3 of the 
students spent time on internet between 3-4 hours a day. And most of the students 
(%37,9), follow social media for over 5 years. So according to these results, it can 
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be said that students who study in Gerede Campus are interested intensively to 
social media. Also it has been conducted the usage of social media types in the 
study too.  According to the analyses, most of the students expressed that they 
rarely use blog pages, they use social networking sites most of the time, they 
sometimes use content sites, they did not visit game sites and profession sites and 
most of the students did not visit forum sites. Male students follow social media 
longer than female students. Male students use social media to meet new people  
than female students. Also the analyses showed that, the students use social media 
to comment for the contents, to stay up to date, to research, to meet new people and 
to communicate.  

Based on these results, it can be said that students of Abant Izzet Baysal 
University, Gerede Campus use social media intensively. So social media can be 
determined as a priority a new communication tool to communicate young people. 
Therefore, the companies, marketers, or related groups consider this situation. Also, 
according to results of this study, social media can be used as a new communication 
tool for instructors who want to communicate with students. 
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THE ECONOMIC IMPACT OF THE SUITCASE TRADE ON FOREIGN TRADE:  

A REGIONAL ANALYSIS OF THE LALELİ MARKET 
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Abstract: Previous studies have analyzed the suitcase trade from global, state-centric and 

local perspectives. While the first two categories of studies analyzed the economic impacts of 

the suitcase trade from global and state-centric perspectives, studies which took a local 

perspective analyzed the cultural implications of the suitcase trade. This is the first systematic 

study which analyzes the economic impact of the emergence, increase and decrease of the 

suitcase trade on suitcase traders. Specifically, this study analyzes the dynamics of the 

suitcase trade between Turkey, the Russian Federation, the former Soviet Republics on 

foreign trade. Surveys were conducted with 257 people from firms which conducted the 

suitcase trade in the Laleli area. Focus group interviews were conducted with 16 people in a 

conversational style. Individuals from different sectors (wholesalers, retailers and 

manufacturers) constituted the target group of this study. The findings of our study provide 

insight into the dynamics of the Laleli Market and regional foreign trade. We discuss 

implications of our results for business strategy and state policy.  (Our study contributed to 

emprical evidence and has important implications for firms and policy makers) 
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1. Introduction 

The suitcase trade is a form of trade in which goods which are allowed for customs-free and 

tax free import are purchased in one country and brought across the border into another 

country in small packages such as luggage or bag. The goods are then sold in the domestic 

markets. In more sophisticated forms of the suitcase trade, goods are transported apart from 

their traders. The suitcase trade differs from other forms of trade with regards to the size of 

goods. In addition, it is independent of normal foreign trade. This trade is conducted without 

importers or exporters and it is largely unregistered. This study systematically analyzes the 

emergence, increase and decrease of the suitcase trade in Turkey based on the experience of 

suitcase traders. This study sheds light on the suitcase trade from a local perspective by 

analyzing views of participants who have field experience. 

While much of the international business literature analyzed the dynamics of transitional 

economies after the collapse of the Soviet Union, relatively less attention is given to the 

suitcase trade which emerged during the transition period from a planned economy to a 

market economy. Much of the existing literature has analyzed the suitcase trade from global, 

state-centric and local perspectives. While the first two categories of studies analyzed the 

economic impacts of the the suitcase trade from global and state-centric perspectives, studies 

which took a local perspective analyzed the cultural implications of the suitcase trade.  

This is the first systematic study which analyzes the economic impact of the emergence, 

increase and decrease of the suitcase trade on suitcase traders. This study is based on surveys 

and focus group interviews.  Surveys were conducted with 257 people from firms which 

conducted the suitcase trade in the Laleli area. Focus group interviews were conducted with 

16 people. Individuals from different sectors (wholesalers, retailers and manufacturers) 

constituted the target group of this study. By analyzing the experience of suitcase traders, this 

papers offers important insights into the emergence, increase and decrease of the suitcase 

trade on foreign trade in Turkey. 

The remainder of this paper is divided into 5 main sections. The second section sheds light on 

the historical process of the suitcase trade in Turkey. The third section provides a scholarly 

literature review of the suitcase trade. The fourth section provides an outline of the 

methodological framework. The fifth section forms the empirical part of the investigation. 

The final section summarizes the results and discuss their implications for business strategy 

and state policy. 

2. Historical Background of the Suitcase Trade in Turkey 

In Turkey, the suitcase trade started when passengers from Northern Cyprus started to sell the 

island’s products in Turkey.  While Russians call this kind of trade “shuttle trade,” in Turkey 

this form of trade is called “the suitcase trade.” At the start of the 1990s, the suitcase trade 

was used to export in Turkey. The liberalization of the Turkish trade regime in the 1980s and 

the collapse of the Soviet Republic in 1991 provided fertile ground for the emergence of the 

suitcase trade between the Russian Federation, the former Soviet Republics and Turkey. 

While Russia, the former Soviet Republics were mainly importers, Turkey was mainly an 

exporter in the suitcase trade. In the mid-1990s the volume of the suitcase trade reached one 

third of total Turkish exports.   

549



 
 

Little official information is available on the suitcase trade between 1991 and 1996. In 1996, 

the IMF put pressure on the Turkish Central Bank to calculate the volume of the suitcase trade 

(Eder et al., 2003). Therefore, the official data on the suitcase trade is available from 1996 

onwards. According to the statistics of the Central Bank of The Republic of Turkey (Central 

Bank of the Republic of Turkey, 1997), the volume of suitcase trade peaked at 8.85 billion 

dollars in 1996. This number amounts to one third of total exports which is 23.2 billion dollars 

in Turkey. However, after this year the suitcase trade declined. According to Table 1 the most 

dramatic decline took place between 1996 and 1999. The suitcase trade declined to 5.85 

billion dollars in 1997 and 3.69 billion dollars in 1998. With 2.26 billion dollars, the suitcase 

trade reached its lowest level in 1999.  

After 1999, the suitcase trade fluctuated. The suitcase trade between 1999 and 2002 showed 

slight increases and decreases. Between 2002 and 2005 it decreased gradually. While it 

increased slightly in 2006, from 2006 onwards it decreased again. As of 2014, the volume of 

the suitcase trade was approximately 5 billion dollars. 

Table1: The Development of the Suitcase Trade 

 

The volume of the suitcase trade (billion American dollars) 

 The volume of the suitcase trade/ export (right axis) 

Source: Central Bank of Turkey (2014) 

 

A cursory look suggests several factors which decrease the volume of the suitcase trade in 

Turkey. Firstly, in order to increase domestic production, the Russian Federation and the 

former Soviet Republics limited the suitcase trade by making legal changes. Secondly, in 

Turkey the quality of export products decreased over the years. Another decrease in suitcase 

trade is related to the implementation of the IMF program in Turkey.  The lira was revalued 

and goods in Laleli became more expensive to foreigners. In this period, the suitcase trade 

shifted towards East Asia, China and Gulf countries. Additionally, a regulation made by the 
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Russian Federation in 2006 decreased the size of tax-free goods bought abroad from 50 kg to 

35 kg which negatively affected the suitcase trade. The below section analyzes the emergence, 

increase and decrease of the suitcase trade by reviewing the relevant literature. 

 

3. The State of Art on the Suitcase Trade 

Much of the international business literature has analyzed the dynamics of transitional 

economies after the collapse of the Soviet Union. A dearth of studies within the regional 

business development literature has analyzed Turkish-Russian economic relations (Eder et al., 

2003). In general, a scarce attention is paid to the dynamics of the suitcase trade which has 

taken place between the two countries. The last decade witnessed increased scholarly attention 

on the suitcase trade. The academic literature on the suitcase trade can be grouped into three 

main categories. 

The first category of studies analyzes the globalized suitcase trade. According to these studies, 

the suitcase trade is a by-product of global trade. Eder and Çarkoğlu (2003) indicate that 

global free market has changed consumption and production tendencies. In the aftermath of 

the collapse of the Soviet Union, trade was transformed with the emergence of new 

entrepreneurs. This transformation largely took place along the borders. In this transitional 

period, the suitcase trade emerged as an informal trade network which transcends borders. 

(Similarly) Yükseker (2007) indicates that the spread of Western-style fashion and images 

triggered the suitcase trade between Turkey and Russia. 

The second category of studies covers the impact of the suitcase trade on state economies. 

Duman ve Samadov (2003) associate the emergence of the suitcase trade with transitional 

economies.  Under the Soviet Union most resources were devoted to the defense and space 

industry, while consumption goods were neglected. After the collapse of the Soviet Union, the 

transition to a market economy began. Prices were liberalized with 1992 reforms and steps 

were taken with regards to the fiscal balance and institutional impediments to trade were 

abolished. Between 1992 and 1996, small and medium-scale state institutions were privatized.  

In the transition period from a planned economy to a liberal economy, a period of monitoring 

vacuum emerged and the suitcase trade flourished as an informal trade network which enabled 

Russian citizens to bring foreign goods to their country with low prices. In a study by 

Kaufmann and Shleifer (1997), it is indicated that there is a significant increase in informal 

trade during transition periods from planned economy to liberal economy. In these transition 

periods, the inability to adapt to the market economy, the insufficient accumulation of capital, 

lack of free market policies are listed as factors which pave the way for the unregistered 

economy. On the other hand, it is stressed that countries in which public institutions are strong 

are less likely to develop an unregistered economy. Schneider and Enste (2002) argue that 

ineffective taxation systems in transitional economies trigger unregistered economic activities. 

Danscı (2008) argues that the collapse of distribution channels for trade due to the collapse of 

the planned economy is the main reason behind the growth of the suitcase trade. The collapse 

of trade regimes in planned economies and the collapse of state-controlled export and import 

systems led to a recession and an increase in the gap between public demand and state supply. 

The insufficiency of the distribution channels during the transition process from the planned 

economy to free-market economy encouraged many individuals to engage in import/export 

activities with neighboring countries. In addition to this, a sudden decrease in the standard of 551



 
 

living during the transition period resulted in the development of the suitcase trade as a 

survival strategy during economic necessity. Lastly, with the growth of the suitcase trade, the 

trade sector which was inactive was redesigned with an increase in small-scale individual 

trade routes. 

In their study, Duman and Samadov (1998) analyzed the factors which lead to a decrease in 

the volume of suitcase trade in Russia in detail. Due to the East Asian crisis at 1998, oil and 

gas prices in the world decreased. The decrease in oil and gas prices had a significant impact 

on the Russian Federation whose economy relies primarily on energy exports. The 

devaluation made in Russia to increase exports resulted in a decrease of imports. As a result, 

the 1998 crisis and the subsequent decrease of Russian imports had a negative impact on the 

suitcase trade between Russia and Turkey. 

A report prepared by European Business Network (2010) explains the decrease of the suitcase 

trade with shift in shopping habits of Russian consumers. Russian consumers spend 75% of 

their income on consumer goods. Instead of purchasing economic low quality clothes and 

shoes, they prefer expensive quality products. An increase in Russian consumers’ income and 

their tendency to buy Western-style products increased the popularity of shopping malls in 

Russia.  

 

In a study done by Şahin, Yılmaz and Atakan (2008), it is indicated that the change in the 

suitcase traders’ route to China, India and Romania contributed to a decrease in suitcase trade 

between Russia and Turkey after 1998. In addition, it is stressed that the? suitcase trade shows 

cyclical fluctuations. It is noted that the? suitcase trade tends to increase in autumn and 

decrease in summer. 

 

Eder ve Öz (2008) indicate that in the aftermath of the 1998 crisis, strategies with regards to 

the suitcase trade changed. As a consequence of the devaluation of the ruble, buying foreign 

goods in Russia became expensive and resulted in a decrease in the volume of suitcase trade 

between Russia and Turkey. Due to the crisis, half of shopkeepers in Laleli either went into 

bankruptcy or suffered a significant amount of material loss. In the aftermath of crisis, 

shopkeepers in Laleli changed their strategies by increasing the quality of their goods and 

started to sell goods in the market with competitive prices. In addition, informal credit and 

borrowing mechanisms have emerged. Although the 1998 crisis resulted in a loss of trust 

between suitcase traders and shopkeepers, the trade relationship between those who survived 

the crisis became long-lasting. The survival of crisis with strategies such as price changes and 

credit and borrowing mechanisms demonstrated the adaptability of informal markets to 

external challenges. 

 

The third category of studies focuses on cultural dynamics. These studies indicate that the 

suitcase trade triggered the emergence of trust and a sense of community between sellers and 

buyers. Yükseker (2004) analyzes suitcase trade within the framework of trust in international 

markets. Since suitcase trade suffers from lack of legal framework and there is competition 

among hundreds of shops involved in suitcase trade, small and medium scale enterprises 

aimed to decrease economic uncertainty. As a result, trust was built between buyers and 

sellers. It is also indicated that any problem related to trust affects the whole process of 

suitcase trade. 
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Eder and Öz (2012) analyze suitcase trade within the framework of transnational dynamics. 

They assert that immigration, poverty, trade dynamics and changing legal frameworks affect 

suitcase trade. In the study, it is noted that the Laleli market emerged due to a change in 

customs and tariffs.  Initially?, the suitcase trade suffered from fragility and uncertainty. On 

the other hand, with directives and the organization of the market, a transnational community 

emerged in Laleli. In other words, the suitcase trade triggered the emergence of a community. 

A sense of belonging to a community explains why trade bonds were maintained in the Laleli 

market despite financial, political crises, and legal changes.  

In summary, most studies in the scholarly literature analyze the economic impact of the 

suitcase trade from global or state-centric perspective. The first second category of studies 

portrays the suitcase trade as a by-product of the global market economy. The second category 

of studies analyzes the ways in which the suitcase trade has an impact on state economies. 

Studies which adopt a local perspective largely analyze the cultural dimension of the suitcase 

trade. These studies analyze how the suitcase trade led to the emergence of trust and a sense 

of community between suitcase traders. Little scholarly attention has been paid to economic 

implications of the suitcase trade on suitcase traders. An exception to this is the study made 

by Eder et al. This study sheds light on the profile of suitcase traders, why they formed 

informal trade networks, and the like. This study is the first systematic study which analyzes 

how the emergence, increase and decrease of the suitcase trade in Turkey has impacted on 

suitcase traders. 

4. Methodology 

Data provided in this study was compiled through surveys and focus group interviews. In 

order to understand the implications of the emergence, increase and decrease of the suitcase 

trade on suitcase traders, a year of experience in the Laleli market was a criterion for the 

selection of the participants. In the selection of participants for survey, particular attention was 

paid to the criteria of having trading experience of 15 or more years in the Laleli market. In 

the selection of participants for focus group interviews, particular attention was paid to the 

criteria of having experience of more than 20-25 years in the Laleli market. 

The survey was conducted with 257 people from firms which conducted the suitcase trade in 

Laleli area. In selection of participants, a particular attention was paid to trade sector diversity. 

Among the 257 participants, 136 of them sold textiles, 36 of them sold cosmetics, 29 of them 

sold bags, 28 of them sold shoes and 28 of them sold accessories. Of the participants, 132 are 

wholesalers, 76 are retailers and 49 are manufacturers. Among the manufacturers, 65% soled 

textiles, 4% sold accessories, 8 % sold shoes, 22 % sold bags. Among wholesalers, 58 % of 

them sold textile, 10 % of them sold accessories, 5% of them sold shoes, 18 % of them sold 

cosmetics. Among the retailers, 36 % sold textile, 17 % sold accessories, 16 % sold shoes, 16 

% sold bags and 16 % sold cosmetics. In surveys, participants were presented with questions 

regarding whether the suitcase trade was high or low from 1990 to 2013; the reasons for the 

decline of the suitcase trade and which sector (s) suffered most from this decline. 

Focus group interviews were conducted with 16 people. Individuals from different sectors 

(wholesalers, retailers and manufacturers) constituted the target group of this study. 4 of 

participants are manufacturers and wholesalers, 7 of them are wholesalers, 3 of them are 

retailers and 2 of them are wholesalers and retailers. In face to face interviews, 14 questions 
553



 
 

were presented to participants. Questions largely focused on the countries with which the 

trade was conducted, the transportation methods and payment methods, the peak period of the 

suitcase trade, whether the trade volume decreased after 1997 and how the trade volume 

differed after 1997 among sectors and trade challenges leading to the suitcase trade’s decline 

5.  Empirical Analysis  

While findings of surveys provide a general insight into the suitcase trade in Turkey, findings 

of focus group interviews provide a more detailed picture. This section provides a qualitative 

description of the experience of Turkish suitcase traders. While the results of surveys are 

displayed in table, the results of the focus group interviews are analyzed in sub-headings.  

5.1. Surveys 

Table 1 and Table 2 show the survey results. Table 1 shows participants’ view about the 

periods in which the suitcase trade was high and low. According to the data, the period in 

which the suitcase trade was most was between 1994 and 1998. After 1998, the number of 

participants which noted that the volume of the suitcase was low increased gradually. The 

year most participants associate with high intensity of the suitcase trade was 1997. The year in 

which most noted with low intensity suitcase trade was 2013. 

Table 2 shows the data regarding the reason of the decline of the suitcase trade in Turkey. 

According to the table, the rise of China affected the wholesalers most and manufacturers and 

retailers slightly. Other factors such as expensive cargo prices, sending low quality items and 

expensive products had a slightly negative impact on all types of participants. 

5.2. Focus Group Interviews 

5.2.1. Countries and Sectors in the Suitcase Trade 

According to the participants, when the suitcase trade first began, it focused on leather 

products such as bags, shoes and belts. As demand for the suitcase trade increased, trade 

products diversified. According to the participants, Russia ranked first in all sectors including 

textiles, accessories, bags, cosmetics. The participants stressed that the sector which suffered 

most from the decrease of the suitcase trade after 1997 was the accessories sectors. Other 

sectors were listed such as cosmetics, textiles, shoes and bags. 

Participants were asked to list the 5 most important countries with regards to the suitcase trade 

before 1997. The countries with which the most suitcase trade was made were listed as the 

Russian Federation, Ukraine, Azerbaijan, Kazakhstan and Poland. 76.5% participants noted 

that before 1997 most trade was made with Russia. They noted that after 1997 most suitcase 

trade was made with the Russian Federation, Ukraine, Kazakhstan, Tajikistan, Germany and 

Arab countries. 

5.2.2. The Suitcase Trade before and after 1997 

According to the participants the period in which the suitcase trade was most active was 

between 1994-1998. The participants stress that the suitcase trade was much active before 

1997; when China was not producing. Products were manufactured around Laleli. Daily sales 
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were high. Purchasing power was relatively high in comparison to today. The suitcase traders 

started their own manufacturing later on. The traders in this market attracted customers by 

establishing companies abroad. The suitcase trade slowed down after 1998 and even came to 

the point of stagnation.  As a consequence of currency changes in Turkey and Russia, many 

traders went into bankruptcy. In 21st century (A decade later?) the market revived to a certain 

extent. However, four years later a dramatic fall in the suitcase trade took place. The main 

reasons for the fall were currency fluctuations, economic crises in neighboring countries and 

increase in costs. 

While before 1997 the Laleli traders manufactured 500-600 products with 40-50 workers, 

today a few products are manufactured in a week. Although between 2001 and 2005, the 

market revived a little, 4 years later there was a constant decline in the suitcase trade. 

 

5.2.3. The Processes of the Suitcase Trade and the Payment Method 

Usually, in suitcase trade individuals buy goods by coming to a foreign country and taking 

these goods with them to their home countries. If goods are purchased in large quantity, they 

give them to cargo to ship. Payments are usually made in cash. In orders made by telephone 

or e-mail abroad, payments are made when the cargo is received. After a while, a certain 

amount of flexibility is shown to those who work regularly and those who have stores. On the 

basis of trust, goods are given to these people by taking some of the payment in cash and the 

rest through an open account. Usually in textile products 70% of payments are received in 

cash. In the suitcase trade, the payment is done without a bill. Payment are directed to 

personal accounts.  

Some clients make their payments by hand to a courier who controls cargo procedures in the 

hotels. Cargo procedures are made according to distance either by ship, truck, bus or plane. 

Cargo is sent via planes to distant regions like Siberia. Cargo is also sent via ships to Ukraine 

and Lithuania.  Cargo is sent by cargo companies who they have agreement traders. 

5.2.4. Foreign Suitcase Traders 

Participants indicated that almost all the same suitcase traders continued to trade after 1997. 

They also specified that in the last years citizens from African and Arab countries have also 

started to come. However, the participants stress that they only buy in small scales. They note 

that the products they buy are ready to wear clothes, shoes, accessories and leather products. 

5.2.5. Problems of Foreign Suitcase Traders 

Most participants indicated that citizens from Yugoslavia, Russia, Poland, Hungary, Romania 

and Ukraine encountered the most problems before 1997. Most participants indicated that in 

the aftermath of 1997 citizens from Russia, Romania, Ukraine, Balkan countries and Georgia 

have encountered the most problems. 

Although problems encountered with respect to the suitcase trade showed variance among 

countries, problems encountered generally are listed below: 
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 Another product is sent instead of the product which was ordered.  

 A lower priced product is sent instead of the agreed upon product.  

 A defective product is sold or sent. 

 Custom procedures, taxes, stricter customs conditions. 

 Purse-snatching  

 Shopkeepers look down on clients.? 

 Customers opened stores in their neighborhoods and went into bankruptcy due to 

defective and less quality goods. 

 Problems which are related to national policies. 

 Greedy shopkeepers in Laleli. 

 Problems related to cargo and increases in cargo prices. 

 Products not sent in time. 

  

5.2.6. The  Problems of the Laleli market  

Participants indicated that while previously purse-snatching and theft were major problems, 

today these problems have disappeared. However, they stressed that maltreatment of Turkish 

suitcase traders towards foreign suitcase traders, expensive cargo prices, high custom taxes, 

expensive hotel prices, accommodation problems and decreases in purchasing power 

constitute major problems of the Laleli market today. 

5.2.7. Policy Proposals with regards to the Suitcase Trade 

The participants suggest that the rate of customs taxes should be decreased. The state should 

publicize Turkish goods abroad and lift visas with related countries. Conditions should be 

established to help Turkish goods compete with Chinese goods. 

6. Discussion and Conclusions 

In this paper the dynamics of the suitcase trade in Turkey was analyzed on the basis of data by 

interviewing suitcase traders. Findings of the survey and focus group interviews suggest that 

the period in which the suitcase trade was most active was between 1994 and 1998. Views of 

the participants indicate a sharp decline of the suitcase trade after 1997. According to the 

participants of the survey, the rise of China, the decision of the foreign suitcase traders to 

open shops in their own countries, expensive cargo prices and state policies played a major 

role in this decline. 

 In general, after the collapse of the Soviet Union, the disruption of the distribution channels 

in the Russian Federation and the former Soviet Republics played a major role in the increase 

of the suitcase trade between these countries and Turkey. With the disruption of supply chains 

in the transition from the Soviet Union and the gap between the supply and the demand period 

from the planned economy to the liberal economy, the suitcase trade emerged as a lucrative 

business which met the consumption needs of Russian citizens. In this respect, the suitcase 

trade in Turkey boomed between 1990 and 1997. Although the suitcase trade peaked at 1/3 of 

total Turkish exports in 1997, it significantly decreased afterwards. 

The 1998 economic crisis in the Russian Federation had a significant impact on the suitcase 

trade between The Russian Federation and Turkey. The route of the suitcase trade shifted 556



 
 

towards China, India and the Gulf countries. The decision of the Russian Federation to limit 

the quantity of customs-exempt products also decreased the volume of the suitcase trade 

between two countries. 

In addition, changing consumption patterns and trade dynamics in the Russian Federation had 

a negative impact on the suitcase trade. In the last ten years, the size of the middle class in 

Russia increased. Due to the privatization of the Soviet Union, most Russians have their own 

houses. Furthermore, there is a state-controlled health-care system in Russia. Therefore, most 

Russians spend a significant amount of their budget on consumption and they choose 

expensive and high quality products rather than cheap and low quality products (Andrew, 

2013). 

The changing consumption patterns also transformed trade patterns in Russia. In order to meet 

the consumption needs of the Russian citizens, shopping malls were opened. The first 

shopping mall in Russia was opened in 2000. Today there are 82 shopping malls only in 

Moscow. Mega Tyoply Stan shopping mall in Moscow attracted 57 million visitors in 2007 

(Fiona, 2012). With this infrastructure, retailers in shopping malls replaced suitcase traders.  

In addition changing consumption patterns and trade dynamics in the Russian Federation, 

regional trade dynamics have also played a central role in the decreasing volume of Turkish 

suitcase trade. Currently the suitcase trade shifted towards countries in North Africa such as 

Nigeria, Angola, Mauritania, Kenya, Somalia, Ethiopia South Africa and the Central Asia 

such as Kazakhstan, Tajikistan, Kyrgyzstan, Uzbekistan (Şahin, 2013). 

The business environment for Turkish suitcase traders today is dynamic and highly 

competitive. In addition to competitive external environment, Turkish suitcase traders face 

domestic challenges such as expensive cargo prices, accommodation problems, low quality 

products and the like. 

In order to increase the competitiveness of Turkish goods firms in the Laleli Market and the 

Turkish governments should adapt themselves to changing consumption, production and trade 

patterns in the region. Istanbul Chamber of Commerce in cooperation with Departments of 

Tourism Administration might deliver vocational courses for suitcase traders on foreign 

languages and cultures. Understanding foreign cultures and proficiency in languages can help 

suitcase traders advance their business interests. The Turkish government might encourage the 

suitcase trade by decreasing taxes on transportation, cargo business and accommodation.  
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Abstract 

In realizing the major objectives of its activities – to attain the 

stability of prices and develop efficient monetary policy – the National Bank 

of Georgia is guided by the inflation forecasting and general 

macroeconomic model of the Georgian economy designed by the NBG.  

One more significant objective of the National Bank is to ensure 

financial stability in Georgia. As far as is possible without endangering the 

fulfillment of its main task to maintain the stability of prices, the National 

Bank of Georgia shall secure the stability and transparency of the financial 

system and facilitate sustainable economic development in the country. 

Ensuring financial stability implies the identification and mitigation of risks 

faced by the entire financial system.  
 

 

Keywords: Bank, Inflation, Finance, Georgia 

 

The National Bank of Georgia (NBG) is the central bank of Georgia. Its 

status is defined by the Constitution of Georgia. The main objective of the National 

Bank is to ensure price stability.  

Georgia's first central bank was established in 1919. In its current form the 

National Bank of Georgia has existed since 1991.  

According to the Constitution of Georgia, the National Bank is 

independent in its activities. The members of Georgia’s legislative and executive 

bodies do not have the right to intervene in the NBG’s activities. The rights and 

obligations of the National Bank of Georgia as the central bank of the country, the 

principles of its activity and the guarantee of its independence are defined in the 

Organic Law of Georgia on the National Bank of Georgia.  
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The National Bank of Georgia implements monetary policy according to 

the main directions of the monetary and foreign exchange policy defined by the 

Parliament of Georgia. It holds keeps and disposes the international foreign 

reserves of the country. Through its regulation and monetary instruments, the 

National Bank of Georgia is responsible for ensuring the fulfillment of the basic 

functions and objectives assigned to it by law.  

 The National Bank exercises supervision over the financial sector for the 

purposes of facilitating financial stability and transparency of the financial system, 

as well as for protecting the rights of the sector’s consumers and investors. 

Through the Financial Monitoring Service of Georgia, a legal entity of public law, 

the National Bank undertakes measures against illicit income legalization and the 

financing of terrorism. In addition, the NBG is the banker and fiscal agent of the 

government.  

The NBG is responsible for performing and disseminating financial and 

external sector statistics in accordance with international standards and 

methodologies, and also for the effective and proper functioning of payment 

systems. The Bank has the sole right to issue money units as legal tender in the 

territory of Georgia, as well as the right to mint commemorative coins for 

numismatic and circulation purposes.  

The National Bank of Georgia may provide banking services to foreign 

governments, foreign central banks and foreign monetary authorities, as well as 

international organizations. The National Bank participates in the activities of 

international organizations that pursue economic stability in the monetary sector 

through international cooperation.  

In realizing the major objectives of its activities – to attain the stability of 

prices and develop efficient monetary policy – the National Bank of Georgia is 

guided by the inflation forecasting and general macroeconomic model of the 

Georgian economy designed by the NBG.  

The strategy of the National Bank for 2014–2016 is determined by the resolution of 

the Parliament of Georgia on the “Major Directions of Monetary and Foreign 

Exchange Policies for the Years 2014–2016”, specifically:  

 For 2014 the inflation target is defined at the level of 6%, for 2014-2016 

this will decrease to the level of 5%.  

 To meet the target rate of inflation in the medium term, the following 

monetary policy instruments will be used by the National Bank of Georgia 

in 2014-2016: refinancing loans, certificates of deposit, operations with 

government securities, foreign exchange interventions, standing facilities, 

minimum reserve requirements and other instruments.  

 For 2014-2016, the expected dynamics of consumer prices will mainly be 

affected by the following risks: changes in world oil and food prices, 

changes in geopolitical risks, changes in administrated prices, imported 

inflation from the country’s main trading partners, etc. The monetary 
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policy of the National Bank will not react to a temporary deviation from 

the inflation target caused by exogenous factors, except in the case when 

such a deviation is so large that it has an impact on the fundamental factors 

influencing inflation (inflation expectations or a deviation of GDP from its 

potential level).  

 One more significant objective of the National Bank is to ensure financial 

stability in Georgia. As far as is possible without endangering the 

fulfillment of its main task to maintain the stability of prices, the National 

Bank of Georgia shall secure the stability and transparency of the financial 

system and facilitate sustainable economic development in the country. 

Ensuring financial stability implies the identification and mitigation of 

risks faced by the entire financial system.  

The main objective of the monetary policy of the National Bank of Georgia is 

to maintain price stability. Price stability implies the existence of a moderate and 

predictable rate of inflation, which is a necessary precondition for long run 

economic growth. Furthermore, the NBG supports financial system stability and 

promotes the country’s economic growth as long as the latter objectives do not 

come into contradiction with its main goal – maintaining price stability. Monetary 

and exchange rate policies serve the objective of preserving the purchasing power 

of the national currency, raising the growth potential of gross domestic product, 

and improving the investment climate. 

The main objective of the National Bank of Georgia is defined by 

the Organic Law of Georgia on the National Bank of Georgia. The inflation target 

and the main instruments of monetary policy are listed in the “Main Directions of 

Monetary and Exchange Rate Policies” that is developed annually by the Monetary 

Policy Committee and approved by a resolution of the Parliament of Georgia.  

In the conduct of monetary policy, the National Bank of Georgia is 

independent from the legislative and executive authorities within the limits of the 

rights granted to it under the Organic Law of Georgia on the National Bank of 

Georgia and the Constitution of Georgia.  

The monetary policy regime of the National Bank of Georgia is inflation 

targeting. This regime implies the announcement of an inflation target in advance. 

In the long-run the desirable rate of inflation in Georgia is 3%. It should be noted 

that developing countries tend to be characterized by high levels of inflation, which 

is mainly caused by a rapid growth in productivity. At the current stage of 

economic development in Georgia, the inflation target is set at 6% for the medium 

term for the year 2014, and at 5% for 2015. As the country develops with time, the 

National Bank of Georgia will gradually decrease the inflation target to 3%. 

  In order to maintain price stability, the National Bank of Georgia uses 

short-term interbank interest rates (up to 7 days) as an operational target. By setting 

the monetary policy rate, the NBG tries to influence short-term interest rates on the 

interbank market. Consequently, this impact is initially transmitted to short-term 

564



 Nino Samchkuashvili, Nikoloz Darchiashvili/ AICSS 2015 

  

 

 

and afterwards to long-term, rates of commercial banks and ultimately affects 

aggregate demand in the economy. 

The main monetary policy instrument of the National Bank of Georgia is 

the one-week refinancing loans that are disbursed to commercial banks on 

an auction basis. The NBG actively uses other instruments as well, such as 

minimum; open market operations with certificates of deposit and treasury 

securities; standing facilities of overnight loans and overnight deposits; 

and guaranteed refinancing loans. 

To avoid the systemic problems in the banking sector and the possible 

development of a crisis in situations of temporary financial difficulties of 

commercial banks and/or a severe liquidity deficit, the National Bank of Georgia 

will act as a lender of last resort for commercial banks. 

The more effective the monetary policy instruments, the lower the social 

cost of maintaining price stability. Consequently, the National Bank of Georgia 

permanently works to develop/improve monetary policy instruments and increase 

the efficiency of its monetary transmission mechanism. 

 One of the main functions of the National Bank of Georgia is ensuring the 

stability of the financial system. The financial sector is extremely significant for 

the economy of the country as it plays the role of the most efficient intermediary 

between the creditors and borrowers. For instance, commercial banks, which 

represent the major elements of the financial sector, accept deposits from the 

population and companies and lend these funds to the other households and 

enterprises. At the same time, all types of non-cash settlements are implemented 

through commercial banks, both within the country and abroad. Thus the problems 

of banks or other representatives of the financial sector are, unlike common 

companies, instantly reflected on other economic fields. It is therefore necessary to 

permanently monitor financial sector risks at both the level of specific financial 

institutions as well as at the sector level at large.  

The National Bank of Georgia conducts research of system risks facing the 

financial sector. For this purpose, the NBG publishes its “Report on Financial 

Stability”, its main research output, once and a year. Unlike standard 

macroeconomic analyses, these report studies events whose probability of 

occurrence is complex to ascertain, though in the event of risk materialization the 

negative impact is substantial. 

From December 2009, the National Bank has also been responsible for the 

supervision and regulation of separate participants on the financial market – 

commercial banks, credit unions, micro financial organizations, money remittance 

units and currency exchange bureaus – and the securities market. The consolidation 

of the micro and macro aspects of financial stability under one organization is 

considered to be a significant facilitating factor for the adequate functioning of the 

financial system. 

Price stability is a fundamental factor for the country’s sustainable 
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economic growth. High inflation – that is characterized by large fluctuations – 

impedes the country’s economic growth in the long run. Therefore, in the medium 

term, the National Bank of Georgia intends to limit the rise in price levels to the 

point that will not have a negative influence on economic agents’ decisions. 

The consumer price index (CPI) is a widely used indicator that measures 

changes in consumer prices in the country. The CPI is estimated by a consumer 

basket that includes the goods and services consumed by an average household. 

Therefore, an increase in the prices of goods and services included in the consumer 

basket results in inflation. 

Currently, the Georgian consumer basket contains 295 items of goods and 

services that are divided into 12 categories. Each component is assigned its own 

weight, which is defined according to information derived from national accounts. 

Food and non-alcoholic drinks have the highest weight (about 30%) in the 

Georgian consumption basket. Such a high share of food products in the consumer 

basket is natural for low income countries like Georgia. Correspondingly, the 

inflation rate is very sensitive to food price changes. It is also worth noting that 

food prices are characterized by high volatility that distorts the overall picture of 

general price level dynamics. 

As households change their expenditure behaviour with time, the CPI 

basket is subject to revision and the Georgian CPI basket is thus updated annually. 

In the long-run, the desirable rate of inflation in Georgia is 3%. It should 

be noted that developing countries are characterized by high levels of inflation, 

which is mainly caused by a rapid growth in productivity. At the current stage of 

economic development in Georgia, the inflation target is set at 6% for the medium 

term – for the year 2014, and at 5% for 2015. As the country develops with time, 

the National Bank of Georgia will gradually decrease the inflation target to 3%. 

The National Bank of Georgia operates an inflation targeting regime that 

implies the announcement of the inflation target for the medium term. Therefore, 

the main objective of the NBG – price stability – does not imply 0% inflation, but 

rather a 6% level for the year 2014, and 5% for 2015. In the long-run, the inflation 

target will gradually decrease to 3%. 

 The target level of inflation is defined according to the current state of the 

Georgian economy. It should reflect such price increases that will be optimal at the 

existing level of economic development. When defining the optimal level of 

inflation, the Monetary Policy Committee considers various factors. Firstly, they 

take into account the fact that the prices of the various products included in the 

consumer basket do not change proportionally – some product prices increase, 

while others might decrease. So the reduction of inflation to 0% would mean a 

price decrease on some goods and services. Therefore, setting a positive inflation 

target enables the risk of deflation and its negative effects on the whole economy to 

be overcome. 

It should be noted that the CPI is characterized by several biases and 
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overestimates the inflation level, which can be explained by the following: 

 Substitution bias: the CPI measures changes in price levels indirectly, 

relying on the basket of goods and services consumed by an average 

consumer. It cannot incorporate the tendency of consumers to purchase 

inexpensive substitutes for expensive items when prices change. 

 Quality Bias: the increase in the quality of goods and services improves 

over time, which can lead to price increases. The CPI does not separate for 

inflation attributed to quality changes.  

 New product Bias: new products permanently enter the market and 

substitute old ones, but they are not incorporated into the index until after 

some time lag. So the price decrease associated with new products is not 

reflected in the index right away. 

When defining the target level of inflation, the country’s growth rate and 

productivity changes in the tradable and non-tradable sectors are also considered. 

In general, developing countries have a higher growth rate of productivity than 

advanced countries, especially when it comes to the tradable goods sector. As a 

result of labour force mobility, wage increases that accompany productivity growth 

in the tradable sector also cause salaries to increase in the non-tradable sector (even 

if the productivity in the non-tradable sector remains unchanged). Ultimately, the 

economy gets increased salaries and prices. It can thus be concluded that the higher 

the growth rate of productivity in the economy (especially in the tradable sector) 

compared with other countries, the higher the inflation rate. According to rough 

estimations, in Georgia inflation attributed to the higher growth of productivity in 

the tradable sector (compared with the non-tradable sector) is 2%. As productivity 

growth slows, the National Bank of Georgia will gradually decrease the inflation 

target. In the long-run, the desired level of inflation is defined at 3%. 

The monetary policy of the National Bank of Georgia is forward looking 

and is based, not on the current level of inflation, but rather on the forecasted level 

of inflation and the expectations of economic agents. For this reason, economic 

conditions are constantly evaluated and inflation forecasts are developed which 

consider those risks that can influence the price level. If expected inflation is above 

the target, the National Bank of Georgia tightens its monetary policy by increasing 

the monetary policy rate. In case of lower expected inflation, the NBG will conduct 

an expansionary monetary policy by decreasing the monetary policy rate.   

For the inflation targeting regime to work it is necessary that economic agents have 

confidence in the Inflation target. For this reason, the main goal of the National 

Bank of Georgia –price stability – should be independent from other goals of the 

government, such as high economic growth, low unemployment, etc. Pursing the 

simultaneous goals of economic growth and price stability would reduce public 

reliance on monetary policy because there would be the expectation that policy 

makers will allow higher inflation in the short run in order to facilitate economic 

growth. The independence of the National Bank is thus the main precondition for 
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the inflation targeting regime. The National Bank should be independent in its 

decisions to set the target and utilize its instruments to conduct monetary policy.  

             It is worth noting that the independence of the National Bank should be 

accompanied by the transparency of its monetary policy. When actual inflation 

deviates from its target, the public sector needs detailed explanations of the reasons 

for this deviation and how the National Bank will handle it. 

The Organic Law and the Constitution of Georgia guarantee the 

independence of the National Bank of Georgia. The NBG is independent in its 

activities and members of the legislative and executive bodies cannot intervene in 

the monetary policy implementation process. The NBG can independently set the 

target and conduct the policy to attain it.  
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Abstract 

This paper aims to evaluate the performance of A-type Turkish funds between 

January 2009 and November 2014. This study period coincides with the period of 

quantitative easing during which developing economies in financial markets have 

been influenced dramatically. Thanks to the increase in the money supply directed 

towards the capital markets, a relief was experienced in related markets following 

the crisis period. During this 5-year 10-month period, in which the relevant 

quantitative easing continued, Borsa Istanbul (BIST) yielded 21% compounded on 

average, per annum. A-type Turkish funds are investigated in order to compare 

these funds performance within this period. Within this framework, 15 A-type 

equity funds and 18 A-type variable funds are selected. So as to measure these 

funds’ performance, Sharpe ratio (1966), Treynor ratio (1965) and Jensen alpha 

(1968) methods are used. Moreover, Jensen’s alpha also provides information on 

selectivity skills of fund managers. Furthermore, Treynor&Mazuy (1966) 

regression analysis method is applied for market timing ability of fund managers. 

 

Keywords: Performance Evaluation; Mutual Funds; Sharpe Ratio; Jensen’s alpha 
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1. Introduction 

The mutual fund performance has always kept its place of being one of the 

most researched points in finance studies. Using diverse technical measurement 

methods, all of these studies analyse fund performances of various markets from 

different perspectives. Notably, following the period of the liberalization of 

financial markets, mutual funds have gained much more importance in the eyes of 

the investors and this resulted in the broad studies that are carried out on the 

performance evaluations. Mutual funds bring those investors together who share a 

common goal. They invest the money they collect into capital market instruments 

such as shares, debentures and other investment securities. The total income 

acquired from investments and the capital appreciation is equally shared among 

unit holders, by taking into account the units owned by them. In consequence, 

mutual fund is the best way of investment as it provides the opportunity of 

investing various and professionally managed basket of securities at a relatively 

low cost. (Deepak, 2011: 2). 

 

After the global financial crisis in 2008, Fed decided to use quantitative 

easing policy in order to lower long-term interest rates. During the quantitative 

easing policy, monetary supply increases and creates excess of money in the 

financial markets. Quantitative easing (QE) policy began in December 2008 and 

ended in October 2014. Quantitative easing policy is divided into four terms QE1 

(December 2008 - June 2010), QE2 (November 2010 - June 2011), QE3 

(September 2012 - October 2014) and finally QE4 (January 2013 - October 2014). 

(“QE”, Useconomy, 2015). During the period, huge amount of money inflow from 

developed countries to developing countries was experienced. Therefore, in this 

paper, we have attempted to investigate performances of Turkish equity funds and 

variable funds between 09 January 2009 - 31 0ctober 2014 in the era of quantitative 

easing. Turkey is considered as an emerging market and during the study period of 

five years and ten months, Turkish stock market beat developed stock market 

indices. Turkish Borsa Istanbul yielded 21% compounded on average, per annum. 

In the sample period, the developed market indices S&P 500, DAX, FTSE 100 and 

CAC 40 yielded 15.1%, 12.1%, 6.8% and 4.1%, respectively. Turkish Borsa 

Istanbul also exceeds some important emerging markets’ stock exchange; India 

(CNX500) Index, Johannesburg Stock Exchange (JSE), Mexican Stock Exchange 

(BOLSA), Taiwanese Stock Exchange (TWSE) and Warsaw Stock Exchange 

(WSE) grew by; 20.9%, 15.9%, 13.3%, 12.9% and 12.8%, respectively, per annum. 

We have tried to find out whether fund managers could show a parallel 

performance to that of BIST100 index. This paper is organized as follows: Section 

2 gives the literature review of fund performances, Section 3 discusses 

methodology and data, Section 4 interprets empirical results and Section 5 is the 

conclusion of the study.  
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2. Literature Review 

 After the 1950s, there have been many studies carried out on the mutual 

fund performance. Treynor (1965), Sharpe (1966) and Jensen (1968) are among the 

first who measure fund performance related to risk and return measurements. 

Sharpe calculated 34 open-ended mutual funds between the years 1954-1963 by 

using Sharpe and Treynor ratio. As a result, while 11 funds denoted better 

performance than index, 23 funds underperformed their benchmark. Jensen (1968) 

studied on 115 mutual funds that were activated between the years 1945-1964 with 

alpha indicator that he had formerly generated. According to his results, funds 

couldn’t exceed the market performance that revealed mutual fund managers, in 

general, did not have selective ability. The study found out that there is a positive 

correlation between risk and return. McDonald (1973), Blake, Elton and Gruber 

(1993), Detzler (1999) also evaluated mutual funds. They found that funds couldn’t 

beat the market. 

Treynor and Mazuy (1966) found quadratic regression analysis method in 

order to measure market timing ability of fund managers. They applied this method 

to 57 open-end mutual funds. They could only reveal one fund that had statistically 

significant market timing ability. Henriksson and Merton (1981) and Henriksson 

(1984) developed both parametric and nonparametric statistical models to test 

market timing ability of portfolios. So as to test market timing ability of 116 open-

end funds from 1968 to 1980 in the U.S.A market, Henriksson (1984) applied these 

parametric and non-parametric tests, which were introduced by Henriksson and 

Merton (1981). The results disclosed that there wasn’t any support of market 

timing ability. Furthermore, Henriksson found inverse relationship between 

selection ability and market timing ability.  

In Turkey, studying on mutual fund performance has become popular 

among academicians after 1990s. Gürsoy and Erzurumlu (2001), Kılıç (2002), 

Arslan (2005), Akel (2007) Korkmaz and Uyguntürk (2009), evaluated mutual 

funds. According to their results, funds couldn’t beat the market and fund managers 

couldn’t show both selectivity skills and market timing ability. 

 

3. Methodology and Data 

 

3.1. Methodology 

  

In this study, we have tried to evaluate both funds and funds managers’ 

performance of Turkish equity and variable funds. A total of 15 equity funds and 

18 variable funds performances’ are analyzed. In order to evaluate fund 

performance, Sharpe ratio (1966), Treynor ratio (1965) and Jensen alpha (1968) are 

computed. Jensen alpha also depicts selectivity skills of fund managers. For 

determining market timing ability of fund managers, Treynor&Mazuy (1966) 
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regression analysis is applied. 

 

3.1.1. Sharpe Ratio 

 

The Sharpe technique was developed in 1966 and similar to the Treynor 

technique, but the Sharpe technique uses the total risk of the portfolio rather than 

systematic risk. This technique computes the risk premium earned per unit of the 

total risk. The Sharpe value can be calculated as follows (Noulas et al., 2005). 

 

Sp = (Rp – Rf ) / 𝜎p                                                                                       (1) 

 

Where Sp is the Sharpe’s portfolio performance measure for fund p over the 

evaluation period. Rf is the average rate of return for fund p over the evaluation 

period. Rf is the average risk free return over the evaluation period 𝜎p is the 

standard deviation of the fund p over the evaluation period. The Sharpe ratio (Sp) 

measures the risk-adjusted performance and the higher value of this ratio shows 

that the fund delivers a higher return performance for each unit of risk it carried 

(𝜎p). (Duggimpudi et. al., 2010).  

 

3.1.2. Treynor Ratio 

 

The Treynor ratio is the first risk-adjusted performance measure of mutual 

funds that was put forward by Treynor in 1965. It is calculated as the ratio of 

excess return of the mutual fund divided by its beta (systematic risk) and is defined 

as: (Kouris et al., 2011). 

 

Ti = (Rp-Rf) / 𝛽p                                                                                          (2)     

                                                                                                                                

where, 

Ti  = Treynor’s performance index 

Rp  = Portfolio’s actual return during a specified time period 

Rf  = Risk-free rate of return during the same period 

𝛽p  = Beta of the portfolio 

 

Whenever Rp > Rf and 𝛽p > 0 a larger T value means a better portfolio for 

all investors regardless of their individual risk preferences. In two cases, we may 

have a negative T value: when Rp < Rf or when 𝛽p < 0. If T is negative because of 

the fact that Rp < Rf we deduce the portfolio performance as very poor, whereas if 

the negativity of T comes from a negative beta, fund’s performance is glorious. 

Finally, when Rp – Rf, and 𝛽p are both negative, T will be positive, but so as to 

qualify the fund’s performance as good or bad, we should see whether Rp is above 

or below the security market line pertaining to the analysis period (Reilly, 1992). 
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3.1.3. Jensen alpha 

 

A portfolio manager’s predictive ability – that is his ability to earn returns 

through successful prediction of security prices which are higher than those which 

we could expect to give the level of his riskiness of his portfolio (Jensen, 1968: 

390). 

Jensen model can be written as below: 

 

Rpt –Rft = 𝛼p + 𝛽p (Rmt – Rft) + ept                                                                (3) 

                                                                                                            

𝛼p is the excess return of the portfolio after adjusting for the market 

Rpt is the return on portfolio p at time t 

Rft is the return on a riskless asset at time t 

Rmt is the return on the market portfolio at time t 

𝛽p is the sensitivity of the excess return on the portfolio t with the excess 

return on the market. 

 

The Jensen performance index permits the comparison of portfolio’s 

managers’ performance relative to one another or to the market. The numerical 

values of alpha permit the ranking of performance, with the higher scores showing 

the better performances. The sign of the alpha displays whether the portfolio 

manager is superior to the market after adjusting for risk. A positive alpha implies 

a better performance relative to the market, and a negative alpha indicates a poorer 

performance. (Mayo, 2011: 217).  

 

3.1.4. Treynor & Mazuy Model 

Investment managers may well beat the market, if they are able to adjust 

the composition of their portfolios in time when the general stock market is going 

up or down. That is, if fund managers believe the market is going to drop, they 

alter the composition of the portfolios they manage from more to less volatile 

securities. If they think the market is going to climb, they shift in the opposite 

direction. (Treynor&Mazuy, 1966: 132).  

 

 Mutual fund managers may hold a higher proportion of the market 

portfolio if they are qualified to predict future market conditions and envisage the 

stock market as a bull market. On the other hand, mutual fund managers may hold 

a lower proportion of the market portfolio if they expect the market to 

underperform in the future. Treynor and Mazuy (1966) developed the following 

model to evaluate market-timing performance:  

𝑅𝑖𝑡 − 𝑅𝑓𝑡
= 𝛼𝑖 + 𝛽𝑖0(𝑅𝑚𝑡

− 𝑅𝑓𝑡
) + 𝛽𝑖1(𝑅𝑚𝑡

− 𝑅𝑓𝑡
)2 + 𝜀                 (4) 
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where 𝛼i is the timing-adjusted alpha, which represents the timing-adjusted 

selective ability of mutual fund managers. The quadratic term in equation (4) is the 

market timing factor and the coefficient of the market timing factor, 𝛽𝑖1, represents 

mutual fund managers’ market timing ability. If 𝛽𝑖1 is positive, mutual fund 

managers have superior market timing ability i.e., the investment portfolios of 

mutual funds are adjusted actively to well-anticipated changes in market 

conditions. A negative 𝛽𝑖1implies that mutual fund managers do not exhibit market 

timing ability. (Chen et al., 2013). 

 

3.2. Data 

 

 In this paper, we analysed mutual fund performance of 15 Turkish equity 

and 18 variable funds by using Sharpe (1966), Treynor (1965) and Jensen (1968) 

measures. In order to test mutual fund managers’ market timing ability, 

Treynor&Mazuy (1966) method is applied. Time period is chosen between January 

2009-October 2014 on which quantitative easing (QE) term. Weekly returns of 

funds are used and 304 weeks (09 January 2009-31 October 2014) are observed for 

this study. Except for O/N Net Repo Index, all data are taken from the “Thomson 

Reuters DataStream”. O/N Net Repo index is taken from Turkish Institutional 

Investment Managers’ Associations (TKYD). 

 Mutual funds are categorized into A-type and B-type funds. A-type funds 

are those funds that invest at least 25% of their portfolio in stocks of Turkish 

companies. There is no such provision for B-type funds to invest in stocks. Since 

they hold a larger share of stocks in their portfolios, A-type funds have more risk 

and are more susceptible against stock exchange volatility and price fluctuations. 

Hence, A-type funds need more attention. According to containing of financial 

assets of A-type and B-type funds are identified to sixteen forms. These are; bonds 

and bills funds, stocks, sector funds, affiliated funds, group funds, foreign currency 

securities funds, gold and other precious metal funds, variable funds, mixed funds, 

liquid funds, index funds, fund basket, guaranteed funds, protected funds, special 

funds and hedge funds. These fund forms are established as either A-type or B-

type, but liquid funds are merely B-type. (Yolsal, 2012). 

 In Turkey, there are 135 A-type Funds and 354 B-type funds, a total of 489 

mutual funds in Turkey based on data as of 31 October 2014. However, the volume 

of A-type funds is very low compared to B-type funds. Total net asset value of B-

type funds is 33.3 billion TL, whereas A-type funds’ total net asset value is only 

1.9 billion TL. This study evaluates performances of 33 A-type funds (fifteen 

equity funds and eighteen variable funds) in Turkey. Among all mutual funds, 

equity funds and variable funds are those funds that carry company stocks, which 

are riskier and more vulnerable to volatility in prices. In total, there are 77 of these 

funds (48 variable funds and 29 equity funds). The performances of those funds 

that were closed, newly established or that merged with another fund in the study 
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period were not evaluated. Also those equity and variable funds that had less than 

50% equity shares in their portfolio were excluded in the study. Afterwards, 33 

equity and variable funds were filtered to work with. 

 

3.2.1. Returns of Funds 

 

 Logarithmic returns of funds were computed over weekly price indices of 

funds. For the study, 304 weekly data between 09.01.2009 and 31.10.2014 are 

used. 

 

3.2.2 Benchmark 

 

           In this study, BIST100 price index is used as a benchmark to evaluate 

whether a fund could outperform the market. Logarithmic weekly returns of 

BIST100 are used in the corresponding study period. 

 

3.2.3 Risk-free rate 

 

 O/N Net Repo Index provided by TKYD, is used as the proxy for the risk 

free rate. TKYD O/N Net Repo Index uses daily value-weighted averages of BIST 

Repo/Reserve Repo rates as the overnight return. The rate that adds in the 

withholding tax is multiplied by the days to the maturity and finally divided by 365 

in order to calculate the daily gross O/N repo index value. The same formulation is 

used to calculate the net O/N repo index by excluding withholding tax from the 

overnight return at first. (Yalçın, 2012). 

 

Et = Et-1 * [1+R * 𝜐/365]                                                                                       (5) 

                                                                                                                                 

Et = Value of KYD Repo Index on day t 

Et-1 = Value of KYD Repo Index on day t-1 

R: Average rate of return realized BIST Repo/Reserve Repo Market 

v: Maturity of Repo/Reserve Repo agreement  

 

 As the risk-free rate, we use weekly returns of the net overnight repo index 

provided by TKYD. 

 

4. Empirical Results 

 

 Table 1 lists the Sharpe and Treynor ratios computed for these 33 funds. 

The higher the Sharpe ratio, the more return the investor is getting per unit of risk. 

The lower the Sharpe ratio, the more risk the investor is carrying to earn additional 

returns. Higher Sharpe and Treynor ratios imply better risk-adjusted performances. 
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For Sharpe Ratio, Strateji Securities A-type Equity Fund, Alternatif Bank A-type 

Equity Fund, Alternatif Bank A-type Variable Fund, Gedik Securities A-type 

Equity Fund and Finans Yatırım Securities A-type Variable Fund have the highest 

performances. For Treynor ratio, Strateji Securities A-type Equity Fund, Alternatif 

Bank A-type Variable Fund, Alternatif Bank A-type Equity Fund, Garanti Bank A-

type Variable Fund and Gedik Securities A-type Equity Fund have the highest 

performances. 

 

Table 1: Results of Sharpe and Treynor Ratio 

Fund Name Sharpe Rank Treynor Rank 

Strateji Securities A Type Equity 0,1432 1 0,00561 1 

Alternatif Bank A Type Equity 0,12187 2 0,0053 3 

Alternatif Bank A Type Variable 0,11919 3 0,00546 2 

Gedik Securities A Type Equity 0,11167 4 0,00425 5 

Finans Yatırım Securities A Type Variable 0,10803 5 0,00396 7 

Alkhair Capital Securities A Type Variable 0,1021 6 0,00423 6 

Finansbank A Type Equity 0,09894 7 0,00354 9 

Halk Bank A Type Variable 0,09443 8 0,00373 8 

ING Bank A Type Equity 0,08862 9 0,00329 12 

Kare Securities A Type Variable 0,08734 10 0,00329 11 

Garanti Bank A Type Variable 0,08201 11 0,00496 4 

Yapı Kredi A Type Equity 0,07903 12 0,00279 14 

TEB Securities A Type Equity 0,07751 13 0,00274 16 

Eczacıbaşı A Type Equity 0,07592 14 0,00274 17 

Is Securities A Type Variable 0,07452 15 0,00275 15 

Tekstilbank A Type Equity 0,07361 16 0,00338 10 

Tacirler Securities A Type Variable 0,07148 17 0,00286 13 

Akbank A Type Equity 0,07073 18 0,00251 19 

Finansbank A Type Variable 0,06935 19 0,00253 18 

Yapı Kredi Securities A Type Variable 0,06671 20 0,00236 21 

Yatırım Finansman Securities A Type 

Variable 
0,06071 21 0,00243 20 

Denizbank A Type Equity 0,05839 22 0,00218 22 

Garanti Bank A Type Equity 0,04824 23 0,00173 23 
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Is Bank A Type Equity 0,04749 24 0,00168 24 

Vakıflar Bankası A Type Variable 0,04333 25 0,00163 25 

Denizbank A Type Variable 0,04165 26 0,00155 26 

Eczacıbaşı A Type Variable 0,02952 27 0,00111 27 

Sekerbank A Type Equity 0,02145 28 0,00081 28 

Ziraat Securities A Type Variable 0,02091 29 0,00078 29 

Meksa Securities A Type Variable 
-

0,00694 
30 -0,00029 30 

Acar Yatırım Securities A Type Variable 
-

0,01258 
31 -0,00053 31 

Acar Yatırım Securities A Type Equity 
-

0,02521 
32 -0,00153 32 

Başkent Securities A Type Variable 
-

0,07793 
33 -0,00488 33 

 

 

 Table 2 gives us the results of Jensen’s alpha measure that indicate 

selectivity skills of fund managers. Fund managers have either higher or lower 

performance relative to the market. 21 of the 33 funds have positive alphas, but 

only 5 of these funds are statistically significant. Alternatif Bank A-type Variable 

Fund is statistically significant at %10 level, Finans Yatırım Securities A-type 

Variable Fund, Gedik Securities A-type Equity Fund and Finansbank A-type 

Equity Fund are statistically significant at 5% level, Strateji Securities A type 

Equity Fund statistically is significant at 1% level. It is interpreted that these funds’ 

managers don’t have selectivity skills in the quantitative easing era. 

 

Table 2: Results of Jensen's alpha 

Fund Name alpha t-stat p-value 

Eczacıbaşı A Type Variable 0,54440 -1,44606 0,14920 

Strateji Securities A Type Equity*** 0,00279 2,99688 0,00295 

Alternatif Bank A Type Variable* 0,00126 1,77133 0,07751 

Finans Yatırım Securities A Type 

Variable** 0,00123 2,18878 0,02938 

Gedik Securities A Type Equity** 0,00119 1,99537 0,04690 

Alkhair Capital Securities A Type 

Variable 0,00110 1,39127 0,16517 

Finansbank A Type Equity** 0,00102 2,07990 0,03838 
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Halk Bank A Type Variable 0,00091 1,21120 0,22676 

Kare Securities A Type Variable 0,00087 1,03013 0,30377 

Alternatif Bank A Type Equity 0,00083 1,11199 0,26703 

ING Bank A Type Equity 0,00062 1,13838 0,25587 

Garanti Bank A Type Variable 0,00058 0,89887 0,36944 

Tekstilbank A Type Equity 0,00055 0,57055 0,56873 

TEB Securities A Type Equity 0,00033 0,78113 0,43534 

Yapı Kredi A Type Equity 0,00032 0,88459 0,37708 

Is Securities A Type Variable 0,00025 0,48143 0,63056 

Eczacıbaşı A Type Equity 0,00025 0,57570 0,56525 

Tacirler Securities A Type Variable 0,00021 0,40623 0,68486 

Finansbank A Type Variable 0,00011 0,20811 0,83528 

Akbank A Type Equity 0,00010 0,25434 0,79941 

Yatırım Finansman Securities A Type 

Variable 0,00002 0,04129 0,96709 

Yapı Kredi Securities A Type Variable -0,00001 -0,04309 0,96566 

Denizbank A Type Equity -0,00014 -0,24078 0,80989 

Vakıflar Bankası A Type Variable -0,00040 -0,88242 0,37825 

Denizbank A Type Variable -0,00051 -1,04164 0,29841 

Garanti Bank A Type Equity -0,00056 -1,10390 0,27052 

Is Bank A Type Equity -0,00056 -1,55686 0,12055 

Acar Yatırım Securities A Type Equity -0,00077 -1,36333 0,17379 

Sekerbank A Type Equity* -0,00092 -1,76938 0,07784 

Ziraat Securities A Type Variable -0,00094 -1,90422 0,05783 

Acar Yatırım Securities A Type 

Variable -0,00097 -2,05659 0,04058 

Meksa Securities A Type Variable* -0,00175 -1,93512 0,05391 

Başkent Securities A Type Variable -0,00192 -2,41182 0,01647 

           Significance levels: * indicates 10%, ** indicates 5%, *** indicates 1% 

 

   

 Table 3 shows results of Treynor&Mazuy (1966) model, which indicates 
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the market timing ability of fund managers. If fund managers think that market is 

going up, they change their portfolio composition from less volatile to high volatile 

securities or when market is going down, they shift their portfolio composition 

from high volatile to less volatile securities. If fund managers have market timing 

ability, they create their portfolios according to their estimating tendency of the 

markets. 8 of the 33 funds have positive market timing ability, but merely 3 of 

them are statistically significant. Eczacıbaşı A-type Variable Fund is statistically 

significant at 1% level, Yapı Kredi A-type Variable Fund is statistically significant 

at 5% level and Eczacıbaşı A-type Equity Fund is statistically significant at 10% 

level. 25 funds have negative market timing ability and 15 of them statistically 

significant. It is derived that fund managers don’t have market timing ability during 

the study period. 

 
 

Table 3: Results of Treynor&Mazuy Regression Analysis 

Fund Name T&M t-stat p-value 

Eczacıbaşı A Type Variable*** 0,67493 2,64852 0,00851 

Finansbank A Type Equity 0,41998 1,58914 0,11308 

Eczacıbaşı A Type Equity* 0,41561 1,82174 0,06948 

Yapı Kredi Securities A Type 

Variable** 
0,27059 2,50188 0,01288 

Yapı Kredi A Type Equity 0,19270 0,98799 0,32395 

Garanti Bank A Type Equity 0,04925 0,18167 0,85597 

Denizbank A Type Variable 0,02487 0,09466 0,92465 

Is Bank A Type Equıty 0,00226 0,01163 0,99073 

Finans Yatırım Securities A Type 

Variable 
-0,00596 -0,01961 0,98437 

Garanti Bank A Type Variable -0,05794 -0,16803 0,86667 

Finansbank A Type Variable -0,13826 -0,46827 0,63993 

TEB Securities A Type Equity -0,22919 -1,01995 0,30857 

Akbank A Type Equity -0,27842 -1,32569 0,18594 

Tacirler Securities A Type 

Variable 
-0,28139 -1,02365 0,30682 

Acar Yatırım Securities A Type 

Equity 
-0,34901 -1,14909 0,25143 

Denizbank A Type Equity -0,38133 -1,19457 0,23319 

Is Securities A Type Variable -0,40009 -1,45417 0,14694 

Başkent Securities A Type 

Variable 
-0,44802 -1,04266 0,29794 
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Sekerbank A Type Equity** -0,54839 -1,97095 0,04964 

ING Bank A Type Equıty** -0,58057 -2,0005 0,04634 

Yatırım Finansman Securities A 

Type Variable** 
-0,66458 -2,22214 0,02701 

Gedik Securities A Type 

Equity** 
-0,71032 -2,23444 0,02619 

Ziraat Securities A Type 

Variable*** 
-0,73999 -2,83185 0,00494 

Vakıflar Bankası A Type 

Variable*** 
-0,96918 -4,11381 0,00005 

Halk Bank A Type Variable** -1,03124 -2,58618 0,01017 

Acar Yatırım Securities A Type 

Variable*** 
-1,11978 -4,54313 0,00001 

Tekstilbank A Type Equity** -1,19086 -2,29811 0,02224 

Kare Securities A Type 

Variable*** 
-1,19176 -2,63929 0,00874 

Alkhair Capital Securities A Type 

Variable*** 
-1,26558 -3,01749 0,00277 

Alternatif Bank A Type 

Variable*** 
-1,82891 -4,96793 0,00000 

Meksa Securities A Type 

Variable*** 
-1,89156 -3,97885 0,00009 

Alternatif Bank A Type 

Equity*** 
-2,11741 -5,55927 0,00000 

Strateji Securities A Type 

Equity*** 
-2,16151 -4,43807 0,00001 

      Significance levels: * indicates 10%, ** indicates 5%, *** indicates 1% 

 

 

5. Conclusion 

  

 In this study, Turkish equity and variable funds’ performances are analysed 

over the period from 09 January 2009 to 31 October 2014. During this quantitative 

easing policy term, Fed increased money supply in order to lower the interest rates 

and this excess of money in financial markets made a significant contribution to 

capital influx from developed countries to developing countries. The study period 

overlaps with the QE era when stock market sizes have improved remarkably. Over 

this period, Turkish stock market returns could outperform many developed and 

developing stock market indices. Turkish equity and variable fund performances 

and funds managers’ performances were analysed in this study by using Sharpe 

ratio (1966), Treynor ratio (1965), Jensen alpha (1968) and Treynor&Mazuy 

(1966) regression analysis method.  There are different types of funds such as 
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equity, mixed, bonds, variable and so on. This study solely investigates 

performances of equity funds and variable funds since these funds contain more 

stock shares in their portfolios, hence more volatility and risk. In Turkey, there are 

29 equity funds and 48 variable funds based on the data as of 31 October 2014. In 

this study, those funds, which were closed, newly founded or that merged with 

other funds during this period were not covered. Also those funds that had less than 

50% equity shares in their portfolio were not studied. Afterwards, 15 equity funds 

and 18 variable funds were filtered to study with. BIST100 Index and TKYD O/N 

Net Repo Index are employed as the benchmark index and risk-free rate, 

respectively. In order to find fund performances, we have utilized Sharpe (1966) 

and Treynor (1965) ratio. Funds that have higher Sharpe and Treynor ratios have 

better risk-adjusted performances. For Sharpe Ratio, Strateji Securities A-type 

Equity Fund, Alternatif Bank A-type Equity Fund, Alternatif Bank A-type Variable 

Fund, Gedik Securities A-type Equity Fund and Finans Yatırım Securities A-type 

Variable Fund have the highest performances. For Treynor ratio, Strateji Securities 

A-type Equity Fund, Alternatif Bank A-type Variable Fund, Alternatif Bank A-

type Equity Fund, Garanti Bank A-type Variable Fund and Gedik Securities A-type 

Equity Fund have the highest performances. Moreover, we have used Jensen alpha 

(1968) for selective ability and Treynor&Mazuy (1966) regression analysis model 

for market timing ability of fund managers. Jensen (1968) alpha indicates that fund 

managers don’t have selective ability, as only five out of 33 funds have positive 

and statistically significant alphas, which are Strateji Securities A-type Equity 

Fund, Gedik Securities A-type Equity Fund, Finans Yatırım Securities A-type 

Variable Fund and Finansbank A-type Equity Fund and Alternatif Bank A-type 

Variable Fund.  Regression analysis of Treynor&Mazuy (1966) indicates market 

timing ability of fund managers. Eight out of these 33 funds have positive market 

timing ability, but merely three of them are statistically significant. Eczacıbaşı A-

type Variable Fund is statistically significant at 1% level, Yapı Kredi A-type 

Variable Fund is statistically significant at 5% level and Eczacıbaşı A-type Equity 

Fund is statistically significant at 10% level. According to these results, Turkish 

equity and variable fund managers, in general, lack both selectivity skills and 

market timing ability during the quantitative easing era. 
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Abstract 

Global financial crises which stem from the bubbles in asset prices and which 

observed in United States and Europe have demonstrated once again how 

important the determination of bubbles is. The aforementioned bubbles in financial 

markets are referred as excessive increase in asset prices. In the same time, rational 

bubbles in stock markets are of great importance in terms of whether investors give 

the right decision and accordingly, take a position towards risk. For this purpose, 

the aim of this study is to examine the existence of rational bubbles in BIST 100 

and some sector indices. The data cover the periods between 1990 and 2015. For 

this, right-tailed unit root test, Sup Augmented Dickey-Fuller test and Generalized 

Sup Augmented Dickey-Fuller test developed by Phillips, Shi and Yu (2011) have 

been used. It is expected that the usage of the so-called tests and thus, 

determination of the bubbles can be a warning system against the crises appeared 

in financial markets. 
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1. Introduction 

It is mentioned about some bubbles which are closely connected with financial 
crises in general. It has been said that bubbles have great impact on crises and this 
kind of bubbles trigger off crises. For this reason, it can be said that bubbles come 
into prominence in global financial markets. The so-called bubbles in financial 
markets are referred as excessive increase in asset prices. Rational bubbles in 
financial markets are of great importance in terms of whether investors give the 
right decision and accordingly, take a position towards risk as well as its effect on 
financial crises. 

Financial markets have suffered from bubbles which are observed periodically. 
Recent examples such as Mississippi Bubble in 1720, Japanese asset price bubbles 
in 1980s, Great Depression in 1929, the US dot.com in the late 1990s, and 
Mortgage Crisis in 2007 are significant and considerable (2011, Oran; 2009, 
Friedman, Abraham). 

Although it is observed that bubbles appear periodically in many markets, 
understanding bubbles is extremely difficult situation in classical economic 
models. That’s why; it has done a lot of studies to understand bubbles better in 
time. But, it is still no way to say that bubbles have been cleared up precisely 
(2011, Oran).  

Bubbles are always contradictive issue in accordance with efficient markets. 
According to efficient market theory, market participants are rational. If everybody 
has same information, that is, if there is symmetric information, they will not want 
to buy the assets in high price which is differ from their true value. Therefore, if 
there is asymmetric information, there can be bubbles in the markets.        

Only unexpected news can change asset prices in efficient markets, as all 
information is reflected suddenly in prices. Nevertheless, striking and rapid price 
changes in asset prices have been dominant in the course of time. That’ why, this 
issue has examined the market efficiency and has impelled the studies regarding 
rational bubbles. The main idea of the rational bubble is that asset prices do not 
reflect the new information effectively, the difference between fundamental prices 
and market prices provide investors to make profit. Traders will provide asset 
prices to get close with its fundamental prices by buying and selling the asset. But 
traders just keep trading as if this situation would not happen tomorrow. That’s 
why, this issue occurs the rational speculative bubbles (2006, Cajueiro, Tabak). 

Generally, in order to analyze rational bubbles in the literature, cointegration 
and unit root test are used. As for Turkish studies about this issue, cointegration 
and duration dependence and conditional skewness tests have used (2009, Öğüt, 
Doğanay, Aktaş; 2009, Tasci and Okuyan; 2010, Parvar and Waters; 2011, Yanık 
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and Aytürk; 2013, Bozoklu and Zeren). This paper contributes to the literature by 
analyzing empirical study for Borsa Istanbul and some sector indices in Turkey for 
a recent period 1990-2015 by using right-tailed unit root test, Sup Augmented 
Dickey-Fuller test and Generalized Sup Augmented Dickey-Fuller test developed 
by Phillips, Shi and Yu (2011).  

Our article is organized as follows. In section 2, we give briefly literature 
review. In section 3, the methodology of the article including Sup Augmented 
Dickey-Fuller test and Generalized Sup Augmented Dickey-Fuller test developed 
by Phillips, Shi and Yu (2011) are presented. In section 4, we present the data and 
investigate the existence of rational bubble in Borsa Istanbul and sector indices by 
using right-tailed unit root test, Sup Augmented Dickey-Fuller test and Generalized 
Sup Augmented Dickey-Fuller test. In section 5, we give some concluding 
remarks.   

 

2. Literature Review 

There are the great numbers of research investigating bubbles in stock markets. 

While some of this research finds multiple bubbles in stock market, others say that 

there is not bubble.  

Chan, McQuenn and Thorley (1998) have investigated bubbles in Asian stock 

markets (Hong Kong, Japan, Korea, Malaysia, Thailand and Taiwan) and U.S. 

stock market by using duration dependence and conditional skewness tests of 

McQuenn and Thorley (1994) and explosiveness tests. The conclusions have 

showed that in six Asian markets, especially Hong Kong, Malaysia and Thailand, 

speculative bubbles were existed, whereas bubbles in U.S. stock market weren’t 

found. Harman and Zuehlke (2004) have researched the existence of bubbles in 

NYSE and American Stock Exchange by using duration dependence tests. 

Likewise, Jirasakuldech et al. (2008) have tested speculative bubbles in Thai stock 

market with cointegration and duration dependence tests and have found the 

presence of speculative bubbles. Zhang (2008) has also showed the presence of 

bubbles in Chinese stock market by using duration dependence tests.  

In other respects, Jiang, Zhi-Qiang et. al. (2010) have investigated bubble in 

Shanghai stock exchange composite index and Shenzhen stock exchange 

component exchange for both 2005-2007 and 2008-2009 periods. Log-periodic 

power law model was considered to detect bubbles. The recent bubble in the 

Chinese indexes was determined for two periods. The results showed that there 

were explosive financial bubbles. Asako ve Liu (2013) have developed a statistical 

model  including time varying parameters and transition probabilities and estimated 
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by recursive computations to detect bubbles grow and burst over time. They have 

applied this model to stock markets of the United States, Japan and China, and 

have found that United States’ stock market has bubbles in contrast to Japanese and 

Chinese stock markets. Also, the results have showed that probability of bubble 

increased when stock price became too high or too low. Similarly, Asako and Liu 

(2013) have searched bubbles in stock markets of U. S., Japan and China via a 

model composed of the estimates of the time varying parameters, including 

recursive computations and transition probability. 

On the other hand, Chang et al. (2014) have applied generalized sup Augmented 

Dickey-Fuller test in order to investigate existence of multiple bubbles in the 

BRICS (Brazil, Russia, India, China and South Africa) by using monthly data on 

stock price-dividend ratio. They have concluded that multiple bubbles have existed 

in the stock markets of the BRICS. Phillips, Shi and Yu (2014) have also applied 

SADF and GSADF tests to S&P 500 stock market to detect multiple bubbles for 

the period of 1971-2010. The results of this study have indicated the existence of 

bubble in S&P stock exchange. Likewise, Chen et. al (2015) applied GSADF test 

so as to detect multiple bubbles in health care sector of U.S., U.K. and German 

stock markets and found that bubbles existed in three stock markets. Nneji (2015) 

has examined the effects of market liquidity and funding liquidity on stock market 

bubbles.   

As far as the studies regarding this issue in Turkey are concerned,  it has been 

seen that there are not bubbles in Istanbul Stock Exchange. Tasci and Okuyan 

(2009) have examined the presence of bubbles by applying duration dependence 

tests for 1987-2008 periods. Öğüt, Doğanay, Aktaş (2009) have researched stock 

manipulation via Artifical Neural Networks and Support Vector Machine. 

Similarly, Yu and Hasan (2010) have also analyzed the existence of bubbles 

Middle East and North African stock markets and Istanbul Stock Exchange by 

using duration dependence tests. Parvar and Waters (2010) have tested bubbles in 

Borsa Istanbul through traditional cointegration test and cointegration test 

including kurtosis and skewness. Yanık and Aytürk (2011) have tested the 

existence of a bubble in Turkish stock market by using duration dependence test 

for the period 2002-2010. Bozoklu and Zeren (2013) have investigated the 

existence of rational bubbles in Borsa Istanbul in terms of traditional and hidden 

cointegration tests. All these studies have stated that results of the analysis were 

consistent with the absence of rational expectations bubbles. 
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3. Methodology 

We consider a time series which is𝒚𝒕, 𝒕 = 𝟏, … , 𝑻. Null hypothesis tests whether 𝒚𝒕 

follows AR (1) having unit root through all sample or not. Alternative hypothesis 

says that 𝒚𝒕 moves as at least AR (1) process for some sub-sample. Test statistics is 

as follows:  

𝑷𝑾𝒀 = 𝐬𝐮𝐩 𝑫𝑭𝑻    (1) 

Here, 𝑫𝑭𝑻 is standard DF test, in other words, it is ∅̂  t ratio in Ordinary 

Least Squared Error (OLS) regression estimation.  

∆𝒚𝒕 = �̂� + ∅̂𝑷𝑾𝒀 𝒚𝒕−𝟏 + �̂�𝒕    (2) 

Sub-sample period is 𝒕 = 𝟏, … , [𝝉𝑻]. Here, �̅�𝝉 = ([𝝉𝑻] − 𝟏)−𝟏 ∑ 𝒚𝒕−𝟏
[𝝉𝑻]
𝒕=𝟐  and 

�̂�𝑷𝑾𝒀
𝟐 = ([𝝉𝑻] − 𝟑)−𝟏 ∑ �̂�𝒕

𝟐[𝝉𝑻]
𝒕=𝟐  (Harvey, Leybourne, Sollis, 2013). 

In left-tailed unit root tests, the results are generally sensitive towards model 

spesification. Formulatizing an appropriate hypothesis especially is difficult in the 

case of the existence of non-stationary series, because under null hypothesis 

indicating existence of unit root and alternative hypothesis in which stationary is 

provided, parameters take different roles (Phillps, Shi and Yu, 2014).  

Right-tailed unit root tests are especially used in determining exploding series 

or slightly exploding series. For example, Diba and Grossman (1988) have applied 

right-tailed unit root tests for precisely sampled data to find financial bubbles. 

Phillips, Wu and Yu (2011b) and Phillps and J.Y. (2011) have suggested applying 

right-tailed unit root tests to recursive sub-samples. The formulation of null and 

alternative hypothesis and regression model specification are of importance in both 

left-tailed and right-tailed unit root tests  (Phillps, Shi and Yu, 2014).   

One of the right-tailed unit root tests is SADF (sup ADF) test. This test has 

proposed by Phillips, Shi and Yu (2011). SADF test is based on recursive 

estimation of ADF model, and it is acquired as sub-value of the corresponding 

ADF statistic sequence. In this case, the window size rw expands to 1 from r0 with 

the result that r0 is the smallest sample window width fraction and 1 is the largest 

one in the recursion. Initial point r1 constant at zero that’s why the end point of 

each sample equals to rW and changes to 1 from r0 (Phillps, Shi and Yu, 2013: 8).  

For each xt time series, ADF test is sensitive to the alternative of exploded root 

(right-tailed). The following autoregressive specification is estimated with least 

squared (OLS):  
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𝒙𝒕 = 𝝁𝒙 + 𝜹 𝒙𝒕−𝟏 + ∑ ∅𝒋∆𝒙𝒕−𝒋
𝑱
𝒋=𝟏 + 𝜺𝒙,𝒕, 𝜺𝒙,𝒕~𝑵𝑰𝑫(𝟎, 𝝈𝒙

𝟐)  (3) 

For given some values of lag parameter J, NID is independent and has normal 

distribution. In unit root tests, null hypothesis is 𝑯𝟎 = 𝜹 = 𝟏 and right-tailed 

alternative hypothesis is 𝑯𝟎 = 𝜹 > 𝟏. In recursive regressions, above model 

repeatedly is estimated increasing one observation at each try. 

𝑨𝑫𝑭𝒓 →
∫ �̃� 𝒅𝑾

𝒓

𝟎

(∫ �̃�𝟐)
𝒓

𝟎

𝟏/𝟐      (4) 

𝒔𝒖𝒑𝒓∈[𝒓𝟎,𝟏] 𝑨𝑫𝑭𝒓 → 𝒔𝒖𝒑𝒓∈[𝒓𝟎,𝟏]
∫ �̃� 𝒅𝑾

𝒓

𝟎

(∫ �̃�𝟐)
𝒓

𝟎

𝟏/𝟐    (5) 

Here, W is Standard Browian motion and �̃�(𝒓) = 𝑾(𝒓) −
𝟏

𝒓
∫ 𝑾

𝟏

𝟎
 is reduced 

Browian motion (Phillips, Wu and Yu, 2011: 206-207).  

As SADF test, GSADF test based on the idea of recursively running ADF test 

on sub-samples as well. Instead, sub-samples are more extensive in comparison 

with SADF. Also, GSADF test allows the initial point r1 to vary within a feasible 

sequence on account of switching the end of point of the regression r2 from r0 to 1. 

GSADF statistic is stated as the largest ADF statistic over all feasible sequences of 

r1 and r2. GSADF test as follows (Phillps, Shi and Yu, 2013: 10). 

𝑮𝑺𝑨𝑫𝑭(𝒓𝟎) = 𝒔𝒖𝒑
𝒓𝟐∈

𝒓𝟏∈[𝟎,𝒓𝟐−𝒓𝟏]
[𝒓𝟎,𝟏]

{𝑨𝑫𝑭𝒓𝟏

𝒓𝟐}    (6) 

4. Data and Empirical Analysis 

In order to analyze the presence of rational bubbles in BIST 100 and some 

sector indices, we have used Borsa Istanbul stock indices (BIST 100) and sector 

indices including services, financial, industrial, and technology indices. The 

monthly data cover the periods between 1990 and 2015 except for services indices 

which starts with the year 1997 and technology indices which starts with the year 

2000. The data are taken from Borsa Istanbul web site. 

For this, right-tailed unit root test, Sup Augmented Dickey-Fuller test and 

Generalized Sup Augmented Dickey-Fuller test developed by Phillips, Shi and Yu 

(2011) have been used.  

Table 1 shows descriptive statistics related to BIST 100, services, financial, 

industrials, and technology indices. According to table 1, all series have bigger 

kurtosis value than three. Besides, they display positive skewness except 

technology index. As Jargue-Bera statistics are examined, all series have not 
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normal distribution, however they exhibit fat tailed characteristic.  

Table 1: Descriptive Statistics 

 BIST 100 Financial Industrial Services Technology 

 Mean  0.025481  0.027841  0.026768  0.016418  0.005591 

 Median  0.024347  0.019700  0.023944  0.021693  0.011575 

 Maximum  0.586585  0.619841  0.533050  0.510082  0.359523 

 Minimum -0.494856 -0.490773 -0.524173 -0.469658 -0.426288 

 Std. Dev.  0.133439  0.150951  0.123198  0.113548  0.123517 

 Skewness  0.260567  0.362195  0.168266  0.053936 -0.344526 

 Kurtosis  5.202363  4.682173  5.842303  6.670555  4.016575 

 Jarque-Bera  64.45166  40.67267  99.32730  122.4852  11.06027 

 Probability  0.000000  0.000000  0.000000  0.000000  0.003965 

 Observations  302  291  291  218  176 

  

Table 2: The SADF and GSADF Test of the BIST 100, Financial, Industrial, 

Services, and Technology Indices 

 SADF GSADF 

BIST 100 Index -7.308402 -5.168279 

90%  critical value 1.016040 1.760996 

95%  critical value 1.282928 2.053025 

99%  critical value 1.830091 2.523389 

   

Financial Index -6.720856 -5.799413 

90%  critical value  1.864033  2.612326 

95%  critical value  1.344502  1.923172 

99%  critical value  1.106382  1.618296 

   

Industrial Index -7.635591 -5.391155 

90%  critical value  1.864033  2.612326 

95%  critical value  1.344502  1.923172 

99%  critical value  1.106382  1.618296 

   

Services Index -4.963127  2.472663 

90%  critical value  1.856858  2.391317 

95%  critical value  1.296439  1.858786 

99%  critical value  0.993431  1.647252 

   

Technology Index -7.170339 -3.694068 

90%  critical value  1.903659  2.434469 

95%  critical value  1.327736  1.888086 

99%  critical value  0.910942  1.659578 

Note: Critical values of both tests are obtained from Monte Carlo simulation with 1000 

replications (sample size 301). The smallest window has 35 observations. 
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From Table 2, the SADF test statistics are respectively -7.308402, -6.720856, -

7.635591, -4.963127 and -7.170339. Besides, GSADF test statistics are -5.168279, 

-5.799413, -5.391155, 2.472663 and -3.694068. Both of these tests don’t exceed 

their respective %1, %5 and %10 right-tail critical values. That’s why the null 

hypothesis assuming no bubble is not rejected. It cannot be found any evidence 

regarding to the presence of bubble in BIST 100 and all sector index. The results 

are similar to the studies regarding bubble in Borsa Istanbul.  

Figure 1: Data-Stamping Bubble Periods in the BIST 100, Financial, 

Industrial, Services, Technology Indices:  the GSADF and SADF Test 
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 So as to detect bubble periods, we compare to the backward SADF statistic with 

the 95 % critical value sequence obtained from Monte Carlo simulations with 1000 

replications for each observation. Figure 1 presents results for the date-stamping 

strategy over the period. According to Figure 1, it is seen that there is not the 

presence of bubble in BIST 100 index and all sub-indices for the so-called period. 

The results of this paper are consistent with the findings of Öğüt, Doğanay, Aktaş 

(2009), Tasci and Okuyan (2009), Yu and Hasan (2010), Yanık and Aytürk (2011), 

Bozoklu and Zeren (2013). Consequently, it is said that the possible failure 

appearing in Turkish stock market stems from the reasons except  bubble. 

 

5. Conclusion 

 

This paper presents whether there is a rational bubble or not in Turkish stock 

markets and some sector indices. As a result of analyses, it can be said that there is 

no rational bubble in BIST 100, services, financial, industrial, and technology 

indices in Turkish stock markets. In order to understand movements of markets and 

crises that appear from time to time, it is extremely important to identify the 

bubbles. Furthermore, the presence of rational bubbles in financial markets is an 

indicator that there are inconveniences in the financial system. That’s why, 

determination of the bubbles can be a warning system against the crises appeared 

in financial markets. For this reason, the analyses in this paper have demonstrated 

that there is not rational bubble in Turkish stock markets. By this way, this study is 

consistent with the other studies which are related to determination of bubbles in 

Turkish stock markets in the literature. This study distinguishes from other studies 

made for bubbles in Turkish stock markets as a methodology. For this, we have 

used right-tailed unit root test and recent bubble tests which are Sup Augmented 

Dickey-Fuller test and Generalized Sup Augmented Dickey-Fuller test developed 

by Phillips, Shi and Yu (2011) by covering the monthly data between 1990 and 

2015.  

The findings may provide policy makers and investors in order to give the right 

decision and accordingly, to take a position in the markets. In further studies, it can 

be examined the bubbles by using price dividend ratios and it can examine the 

effects of monetary policy on the bubbles if there are bubbles in the markets. 
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Abstract 

The measures of uncertainty used in the literature on surveys of professional 

forecasters do not take into account that the panel of respondents varies between 

survey rounds. Therefore, they compound true changes in uncertainty with artificial 

changes due to the variations in the panel of respondents to the survey. Using the 

data from the European Central Bank’s Survey of Professional Forecasters and an 

aggregate measure of uncertainty based on subsets of forecasters that replied to two 

consecutive survey rounds, this paper finds significant increases in macroeconomic 

uncertainty in the euro area from 2008 to mid-2009 followed by significant 

declines. 

 
Keywords: uncertainty; Survey of Professional Forecasters; Gini index; European Central 

Bank.  

 

1. Introduction 

The end of the Great-Moderation era has put the term uncertainty back to the 
front pages of newspapers and academic articles (Baker, Bloom and Davis, 2013). 
Uncertainty played a major role in the freeze of credit markets worldwide after the 
fall of Lehman Brothers in 2008. It was also a key factor in the propagation or 
contagion of the sovereign debt crisis from Greece to other European countries in 
2011 (European Commission, 2012).  Consequently, several indicators or proxies 
for uncertainty have gained prominence in economic and policy discussions. 

The European Central Bank has used the data from its Survey of Professional 
Forecasters (SPF) to estimate the evolution of macroeconomic uncertainty (ECB, 
2013 and 2014a, for recent examples) and the economic literature has proposed 
several improvements on the measures employed (see, for instance, Boero, Smith 

                                                           
* Corresponding author. Tel.: +34-868-071-259; fax: +34-968-325-781. E-mail address: victor.lopez@upct.es. 

An expanded version of this paper may be retrieved from http://hdl.handle.net/10317/4248. 
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and Wallis, 2008). However, none of these measures take into account that the 
panel of professional forecasters is not constant from one survey round to the next. 
Therefore, the evolution of these measures of uncertainty over time is meaningless 
because it compounds true changes in uncertainty with artificial changes due to the 
variations in the panel of respondents to the survey (Engelberg, Manski and 
Williams, 2011). 

This paper finds that the analysis of uncertainty with SPF data needs to explicitly 
take into account the unbalanced nature of the SPF panel of respondents. The 
effects of entry and exit on aggregate measures of uncertainty from the ECB’s SPF 
are found to be sizeable and may even alter the direction of change of uncertainty 
measures. In this regard, the current standard of aggregating the results from all the 
participants in each survey round, independently of their participation in the 
previous rounds, may produce very misleading results. 

Then the paper uses an aggregate measure of uncertainty from the data submitted 
by forecasters that replied to two consecutive rounds and finds significant increases 
in macroeconomic uncertainty in the euro area from 2001 to 2004 (after the burst 
of the dot-com bubble), declines in uncertainty from the second half of 2004 to 
2007 (the building up of the real-estate bubble), sharp increases from 2008 to mid-
2009 (the start of the financial crisis), and falls thereafter with the exception of the 
relatively more turbulent period between late 2011 and early 2012 (the epicenter of 
the sovereign debt crisis). 

2. The ECB’s SPF dataset 

The European Central Bank’s Survey of Professional Forecasters has been 

conducted quarterly since 1999 Q1. 100 forecasters have participated at least once 

in the survey, although the average participation rate is around 60 forecasters per 

round. The panel is unbalanced, as many forecasters do not reply every quarter and 

some have discontinued their participation in the survey to be replaced by new 

panellists. 

The SPF surveys point and density forecasts of inflation, GDP growth, and 

unemployment in the euro area for different forecast horizons. A point forecast is a 

number while a density forecast is a probability distribution among a set of 

predefined intervals.2,3 These density forecasts are typically used for the 

measurement of uncertainty. 

                                                           
2 See http://www.ecb.europa.eu/stats/prices/indic/forecast/html/index.en.html for a full description of the survey. 
3 The information on the set of intervals and the forecast horizons can be retrieved from 

http://www.ecb.europa.eu/stats/prices/indic/forecast/shared/files/dataset_documentation_csv.pdf??347fb9474dab5

119c8a7192d8cf75aad (see Annexes 1 and 2). 
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But before moving on, two practical issues need to be sorted out. The first one is 

the selection of the forecast horizons for the construction of the uncertainty 

measures. Some SPF forecast horizons are constant over survey rounds (the 

“rolling horizons”: one year ahead and two years ahead) while others are not 

(current calendar year, next calendar year, calendar year after the next and five 

calendar years ahead). Therefore, this paper focuses on the former, as uncertainty is 

expected to shrink mechanically if the forecast horizon shortens from one survey 

round to the next. Results for the five-calendar-years-ahead forecast horizon are 

also presented because this mechanical effect may be of lesser significance due to 

the length of the forecast horizon (as in Abel, Rich, Song and Tracy, 2015).4       

 The second practical issue relates to the probability placed in the two open-

ended intervals (the lowest and the highest). These intervals are much less 

informative than closed intervals for the measurement of uncertainty because of 

their infinite support. Previous studies have typically assumed that open-ended 

intervals have the same or double width than closed intervals.5 This assumption 

may lead to underestimate uncertainty, especially if open-ended intervals contain 

relatively large probabilities. For instance, forecaster 52 in round 2009 Q1 assigned 

100% probability to a one-year-ahead GDP growth rate lower than -1.0%. Given 

that the width of closed intervals in the ECB’s SPF is 0.5%, is it reasonable to 

assume that she assigned 100% probability either to the [-1.5%,-1.1%] interval or 

to the [-2.0%,-1.1%] interval when her point forecast was -2.9%? Probably not. 

In order to avoid drawing wrong inferences from less informative data, any 

density with at least one open-ended interval that cannot reasonably have the same 

width than the closed intervals is removed from the sample. Specifically, any 

density with 50% more probability in an open-ended interval than in any other non-

zero interval is excluded. This resulted in the exclusion of 399 inflation densities, 

644 GDP-growth densities and 420 unemployment densities. 6,7,8 For the remaining 

densities, 6968 for inflation, 6572 for GDP growth and 6315 for unemployment, 

open-ended intervals are treated as having the same width than closed intervals. 

                                                           
4 In a special questionnaire on forecasting practices and techniques conducted by the ECB among SPF panellists in 
2013, most respondents indicated that their five-calendar-years-ahead forecasts of real GDP growth and 

unemployment can be interpreted as their estimates for long-term potential output growth (68%) and the non-

accelerating inflation rate of unemployment (53%) respectively. See 
http://www.ecb.europa.eu/stats/prices/indic/forecast/shared/files/resultssecondspecialquestionnaireecbsurveyspf20

1401en.pdf?92f09eaa6906c6e15bf77fb4dcdd055f for the results of this special questionnaire. 
5 See, for instance, Batchelor and Dua (1996). 
6 For completeness, densities with 100% probability in open-ended intervals are also excluded. 
7 Densities that verified this criterion but have less than 1% probability in open-ended intervals are not removed 

from the sample. Otherwise, all computer-generated densities with support from -∞ to ∞ (e.g. a normal density 

function) would be excluded.  
8 Five other densities were also removed because their probabilities do not sum up to 100, even after rounding (all 

of them for inflation). Furthermore, the probabilities of other five inflation densities, five GDP densities and one 

unemployment density were rounded to sum 100.   
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Thus, the next sections do not make any distinctions between closed and open-

ended intervals: all intervals are assumed to be closed with the same width. 

3. A new uncertainty measure for the SPF  

This section discusses the measures of uncertainty most frequently used with 

SPF data, namely disagreement and moment-based measures of uncertainty, and 

proposes a new one. Disagreement is defined as the standard deviation of the 

individual point forecasts: 
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where fit is the point forecast by panellist i in survey round t and n is the number of 

point forecasts received. This measure is published by the European Central Bank 

in its quarterly SPF report.9 The definition of disagreement makes it particularly 

vulnerable to outliers. With the aim of limiting this vulnerability, some researchers 

have suggested the use of the quasi-standard deviation, i.e. half the distance 

between the 16th and the 84th percentiles of the distribution of point forecasts, to 

compute disagreement (Giordani and Soederlind, 2003). 

 

Disagreement does not take into account the information contained in density 

forecasts. Therefore, its use as a measure of uncertainty seems questionable 

because it provides no information on how uncertain the panellists were about their 

forecasts. Having said this, it has been suggested as a proxy for uncertainty when 

density forecasts are not available (Giordani and Soederlind, 2003, Wallis, 2004).10 

       

In addition to the disagreement measure, probably the most frequently-used 

measures of uncertainty are based on the standard deviation the individual 

probability distributions.11 Prominent examples are the mean standard deviation of 

the individual density forecasts (Giordani and Soederlind, 2003) and the the root 

mean subjective variance or RMSV (Batchelor and Dua, 1996): 
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9 For inflation forecasts five calendar years ahead only. 
10 For arguments against the use of disagreement as a proxy for uncertainty see Lahiri and Liu (2006), Rich and 
Tracy (2010) and Lahiri and Sheng (2010). 
11 For an analysis of the application of the interquartile range to the measurement of uncertainty, see the expanded 

version of this paper.  
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where it  denotes the standard deviation of the density forecast submitted by 

panellist i in round t.  These measures have been sometimes criticised because they 

use the individual SPF density forecasts, and these are oftentimes characterised by 

overconfidence (i.e., too thin tails) and incorrect calibration. As a result, Boero, 

Smith and Wallis (2008) suggested the implied RMSV (IRMSV), which is 

obtained from this equation (Wallis, 2005): 

2 2

t At tIRMSV D                                                                                        (4) 

where 
2

At
 is the variance of the aggregate probability distribution. Figure 1 shows 

the IRMSV computed with inflation and output-growth ECB’s SPF forecasts five 

calendar years ahead under different assumptions regarding how probabilities are 

distributed inside each interval.12 The chart shows a declining trend in uncertainty 

before the crisis followed by a significant increase in uncertainty. 

 

How robust is this measure of uncertainty to these assumptions? Figure 1 depicts 

the implied RMSV statistic under four different assumptions: midpoint, normal, 

beta and modified midpoint. The midpoint line is the result of assuming that all the 

probability of the aggregate probability distribution is located in the middle point 

of each interval (as in Rich and Tracy, 2010).13 Normal fits a normal distribution to 

the aggregate probability distribution (Boero, Smith and Wallis, 2012).14 Beta fits a 

generalised beta distribution instead (Engelberg, Manski and Williams, 2011, and 

Abel, Rich, Song and Tracy, 2015). Finally, mod midpoint is a slight modification 

of midpoint. If the average point forecast is at least 0.1 percentage points above 

(below) the middle point of an interval, all the probability allocated to that interval 

is assigned to the middle point +(-) 0.1 percentage points.15 For instance, the 

average inflation point forecast one year ahead was 1.5% in 2013 Q4. For the 

calculation of the implied RMSV statistic for inflation one year ahead in round 

2013 Q4, all the probability allocated to the interval [2.0%, 2.4%] will not be 

assigned to its middle point, 2.2%, but to 2.2% - 0.1% = 2.1%. 

 

 

  

                                                           
12 For the calculation of disagreement, the quasi-standard deviation is used. Additionally, only the point forecasts 
submitted by panellists whose density forecasts have not been excluded in Section 2 are used. If a panellist 

submitted a density forecast but not a point forecast, the mean of the density forecast is used instead. 
13 An alternative is to assume that the probability is spread uniformly across each interval (Abel, Rich, Song and 
Tracy, 2015), which automatically increases the variance by one-twelfth of the squared bin width with respect to 

the middle-point assumption (Boero, Smith and Wallis, 2008). 
14 If the histogram has less than three intervals with positive probability, a triangular approximation is fitted 
instead (Engelberg, Manski and Williams, 2009). 
15 If the difference between the middle point of the interval and the average point forecast is less than 0.1 

percentage points, the middle point of the interval is used.  
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Figure 1: IRMSV under different assumptions.16 
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Not surprisingly, the midpoint assumption yields higher levels of uncertainty 

than the others with the normal, beta and mod midpoint alternatives clustering 

together more often than not.17 Although, for most of the time, the direction of 

change is the same across all alterative assumptions, differences remain. For 

example, uncertainty declines under the normal assumption for inflation five 

calendar years ahead in 2001 Q2 but it increases under the other assumptions; for 

GDP growth five calendar years ahead, uncertainty declined according to the 

midpoint and mod midpoint assumption in 2008 Q2, it increased modestly under 

the beta assumption and rose much more under the normal assumption.  

 
                                                           
16 The results for all the variables and forecast horizons can be found in the expanded version of the paper. 
17 Values of zero on the charts represent imaginary numbers with real part equal to zero, which appear when the 

implied mean subjective variance takes a negative value. 
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Is there an alternative measure that does not require making such assumptions? 

This paper presents a new measure of uncertainty for the ECB’s SPF based on the 

Gini index (Gini, 1955).18 This index is a statistic borrowed from the literature on 

income and wealth inequality and is based on the Lorenz curve (Lorenz, 1905). 

This curve is typically used to represent how much wealth is in the hands of the 

poorest x% of the population. The Lorenz curve may also be applied to the analysis 

of uncertainty with SPF data by representing the cumulative probability allocated 

to the x% less likely intervals.  

 

Figure 2: Lorenz curves for selected individual density forecasts. 
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Figure 2 exemplifies the use of Lorenz curves with the SPF data. The density 

forecast of inflation five calendar years ahead submitted by forecaster 42 in 2007 

Q3 exhibits only three intervals with positive probability, with 70% probability in 

the [1.5, 1.9%] interval. This relatively low level of uncertainty pushes the Lorenz 

curve close to the bottom-right corner on the chart. Two years later, in 2009 Q3, 

forecaster 16 submitted a density forecast for the same variable and forecast 

horizon but placed positive probabilities in all but one of the 14 intervals provided 

by the ECB. The highest probability placed in a single interval by this forecaster 

was 16% (in the [2.0, 2.4%] interval). This relatively higher level of uncertainty 

yields a Lorenz curve much closer to the 45-degree line, which represents the 

maximum level of uncertainty (same probability in every interval). 

 

 

 

                                                           
18 Measures of uncertainty based on the entropy (Rich and Tracy, 2010) do not require additional assumptions 

either. For an analysis of these measures see the expanded version of this paper.  
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Figure 3: Average Gini indices of individual density forecasts.19 
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From the Lorenz curves obtained from each individual density forecast, the 

calculation of the individual Gini indices is straightforward. The Gini index is 

defined as the distance between the 45-degree line and the Lorenz curve divided by 

the area below the 45-degree line: 
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                                                                                           (6) 

where n is the number of intervals, x is the nx1 vector of ordinates representing the 

45-degree line, (1/n, 2/n,…, 1)’, and lc is the nx1 vector of ordinates from the 

                                                           
19 The results for all the variables and forecast horizons can be found in the expanded version of the paper. 
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Lorenz curve. As the original Gini index declines with uncertainty, the index has 

been multiplied by -1 for an easier comparability with the other uncertainty 

measures.  

 

Figure 3 shows the average (negative) Gini indices for inflation, GDP growth 

and unemployment computed with the SPF data. A familiar pattern emerges, with a 

decline in uncertainty before the rise that took place in 2008. As indicated above, 

the Gini index does not need any assumptions regarding the distribution of 

probability inside each interval. This is an advantage versus the standard-deviation-

based measures. Furthermore, the Gini index reaches its maximum value when the 

same probability is allocated to every interval. This intuitive property is not 

verified by the standard deviation, which takes its maximum value when 50% 

probability is allocated to both the lowest and the highest intervals. 

4. Evaluating changes in macroeconomic uncertainty with SPF data 

Once the time series of an aggregate measure of macroeconomic uncertainty is 

obtained from a survey in general, and from the ECB’s SPF in particular, its 

analysis typically takes the form of a visual inspection (ECB quarterly report on 

SPF results) or to the calculation of confidence bands around it (Boero, Smith and 

Wallis, 2008).20 These studies however do not address the problem of changes in 

the composition of the panel of the survey. 

 

Engelberg, Manski and Williams (2011), in their analysis of the US SPF, 

recommended to go beyond aggregate figures and to examine the changes to the 

individual responses of the survey. This is the avenue this section takes, trying to 

ascertain the effects on the aggregate measures of uncertainty caused by the entry 

and exit of forecasters from the SPF panel. 

 

Abel, Rich, Song and Tracy (2015) partially addressed the panel-composition 

issue by dropping from the sample those panellists with less than a minimum 

number of responses. They considered five different scenarios, with the minimum 

number of responses by panellist set at 5, 10, 15, 20 or 25. While this procedure 

may reduce the impact of changes in panel composition, their measures of 

uncertainty still mix data from panellists with different participation patterns and, 

as a result, compound true changes in uncertainty with artificial changes due to the 

variations in the panel of respondents to the survey. 

      

                                                           
20 ECB (2014b): “Aggregate uncertainty surrounding longer-term inflation expectations, as measured by the 

standard deviation of the aggregate probability distribution, eased slightly but remains around the relatively high 

level observed since 2009.” 
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Figure 4: Percentage changes in the average Gini index of individual density 

forecasts for selected variables and forecast horizons.21 
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Figure 4 shows the percentage changes in (i) the aggregate measure of 

uncertainty using the complete pool of respondents and (ii) the aggregate measure 

of uncertainty using the subset of panellists that submitted individual density 

forecasts during two consecutive rounds. The Gini index is used as the uncertainty 

measure. 

 

The main conclusion that can be extracted from the charts is that the effects on 

the variability of the uncertainty measure caused by changes in the composition of 

the panel may be sizeable. For instance, the panel “Inflation five calendar years 

ahead” shows that most of the largest changes in the aggregate uncertainty measure 

                                                           
21 The results for all the variables and forecast horizons can be found in the expanded version of the paper. 
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are mainly a consequence of entry and exit, while variations in an aggregate 

measure of uncertainty that does not include entries and exits are much more 

muted. Moreover, not taking into account entry and exit from the panel may 

significantly affect the results, not only in terms of the size of the effects, but even 

on the direction of changes.22   

 

Table 1: Correlation between the changes in the aggregate Gini index of 

uncertainty using the complete pool of respondents and the subset of respondents 

that submitted their density forecasts during two consecutive rounds. 

Variable Forecast horizon 
Correlation coefficient 

(1999:2-2013:4) 

Inflation 

1 year ahead 0.68 

2 years ahead 0.66 

5 calendar years ahead 0.53 

All 0.60 

GDP growth 

1 year ahead 0.73 

2 years ahead 0.61 

5 calendar years ahead 0.45 

All 0.59 

Unemployment 

1 year ahead 0.63 

2 years ahead 0.53 

5 calendar years ahead 0.64 

All 0.60 

All All 0.60 

 

Table 1 displays the correlation coefficient between changes in the aggregate 

Gini indices of uncertainty using the complete pool of respondents and those using 

the subset of respondents that submitted density forecasts during two consecutive 

rounds. The correlations are not close to 1, ranging from 0.45 to 0.73. Therefore, 

aggregating the results from all the respondents may lead to mistakes. Instead, a 

focus on an aggregate measure of uncertainty that looks at the subset of forecasters 

that replied to two consecutive rounds may produce more accurate results. In this 

context, assuming random sampling,23 the Wilcoxon signed-rank test (Wilcoxon, 

1945, and Siegel, 1956) may identify whether the changes in the aggregate 

measures of uncertainty are statistically significant.24   

 

                                                           
22 See Capistran and Timmermann (2009).  
23 As in Boero, Smith and Wallis (2008). The sample of respondents to the ECB’s SPF is not a random sample 

extracted from the population of professional forecasters in the European Union.  
24 The test compares pairs of values (individual measures of uncertainty) for the same set of individuals 

(forecasters) in two different periods (survey rounds). Therefore, only the forecasters that replied to those two 

survey rounds are considered, dodging the problems caused by entry and exit.   
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Figure 5:  Results of the Wilcoxon signed-rank test of changes in the average Gini 

index of the individual density forecasts from one quarter to the next for selected 

variables and forecast horizons. 
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Figure 5 shows the results of the test for the differences in the average Gini 

indices of uncertainty from one quarter to the next.25 The dotted lines are the 

critical values of the test and the black bars denote statistically significant changes 

in average uncertainty with respect to the previous quarter.26  While there are only 

a few statistically significant changes in uncertainty, several consecutive (non-

significant) white bars in the same direction hint to statistically significant changes 

in uncertainty, maybe not with respect to the previous quarter but with respect to 

more distant reference periods (see the top panel from 2008 to 2009).  

 

Figure 6:  Combined results of the Wilcoxon signed-rank test of changes in the 

average Gini index of the individual density forecasts from one quarter to the next. 
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Figure 6 puts the results of the Wilcoxon signed-rank test for all variables and 

forecast horizons together in order to get a sense of the overall estimated changes 

in macroeconomic uncertainty. The picture reveals significant increases in 

uncertainty from 2001 to 2004, declines in uncertainty from the second half of 

2004 to 2007, sharp increases from 2008 to mid-2009 and falls thereafter with the 

exception of the relatively more turbulent period between late 2011 and early 2012.     

5. Conclusion 

This paper has reviewed the measures of macroeconomic uncertainty most 

frequently computed with SPF data. While every statistic has its advantages and 

                                                           
25 The results for all the variables and forecast horizons can be found in the expanded version of the paper. 
26 The statistic and the critical values of the Wilcoxon signed-rank test have two variants depending on the size of 
the sample. When only one variant is needed (the so-called z statistic) the charts on Figure 11 display only one 

vertical scale. When the two variants are required (the z statistic and the w statistic) a second vertical scale is added 

on the right side of the charts.    
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drawbacks, a new uncertainty measure based on the Gini index seems well suited 

for the design of the ECB’s SPF: it does not require any assumptions about the 

distribution of probabilities within the survey intervals and takes their highest 

values under maximum uncertainty, i.e. when the density forecast is uniform. 

 

Irrespectively of the measure of uncertainty used, the paper finds that the 

unbalanced nature of the SPF panel needs to be accounted for in the analysis of 

SPF data. The aggregation of the results from all the participants in each survey 

round may compound true changes in uncertainty with artificial changes due to 

entry and exit from the panel of respondents to the survey. The latter are found to 

be sizeable and may even alter the direction of change of the uncertainty measure.  

 

Therefore, the comparison of the aggregated results from the subset of 

forecasters that participated in each of several survey rounds may need to become 

the standard procedure for the analysis of uncertainty from the SPF data. By using 

an aggregate measure of uncertainty from subsets of forecasters that replied to two 

consecutive rounds, the paper founds significant increases in macroeconomic 

uncertainty in the euro area from 2001 to 2004 (after the burst of the dot-com 

bubble), declines in uncertainty from the second half of 2004 to 2007 (the build-up 

of the real-estate bubble), sharp increases from 2008 to mid-2009 (the start of the 

financial crisis), and falls thereafter with the exception of the period between late 

2011 and early 2012 (the epicenter of the sovereign debt crisis). 
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Abstract  

The purpose of this study is to examine the equity pricing of other comprehensive income 

when earnings are disaggregated into several components. Our findings indicate that other 

comprehensive income can better explain variation in stock returns when net income is reported 

in a disaggregated form.  Additionally, we find that disaggregating both net income and other 

comprehensive income can explain more of the variation in the stock returns than the two 

summary components of comprehensive income.  Our results survive a series of robustness 

checks.  

 

1.  Introduction 

Reporting of other comprehensive income (OCI) has been a major topic of debate among 

accounting researchers and professionals for over two decades. The issuance of Statement of 

Financial Accounting Standards No. 130 (SFAS 130), “Reporting                                                                Comprehensive Income,” has 

further intensified this debate (e.g., Robinson, 1991; Johnson et al., 1995; Dhaliwal et al., 1999).1   

Because of the complex and inconsistent nature of OCI, both practitioners and academicians 

recommend that more research be conducted on how this item should be reported in financial 

statements so that current and potential suppliers of capital could make useful economic 

decisions (Hodgson and Russell, 2014; Eaton et al., 2013).2 Extant literature has put forth major 

arguments both in favor of and against reporting comprehensive income (e.g., Cheng et al., 

1993; Linsmeier et al., 1997; Hirst and Hopkins, 1998; Maines and McDaniel, 2000; Chambers et 

al., 2007; Jaggi and Zhao, 2002).   To disentangle these different views, several studies have 

examined the relative value                  relevance of comprehensive income (TCI) and the incremental value 

relevance of other comprehensive income (OCI) and its components (e.g., Dhaliwal et al., 1999; 

Biddle and Choi, 2006; Chambers et al., 2007; Kanagaretnam et al., 2009; Hossain and Mitra, 

2009).3  While the evidence is mixed, prior research finds overall OCI and its components 

provide incrementally value-relative information over net income. 

Some researchers use the summary net income number as a benchmark to measure the 

relative value relevance of TCI and the incremental value relevance of OCI components (Biddle 

and Choi, 2006; Chambers et al., 2007).  However, earlier studies document that disaggregated 

net income is more value relevant than a net income number (e.g., Lim, 2014; Lipe, 1986; Wild, 

                                                           
1 SFAS 130 requires the disclosure of comprehensive income and components of comprehensive income – net 

income and other comprehensive income (FASB 130, 1997). 

 
2 In a recent speech, Hans Hoogervorst, chairman of the International Accounting Standards Board (IASB), also 

expressed his concern on the persisting problem associated with reporting OCI as he stated that “the distinction 

between net income and OCI . . . lacks a well-defined foundation” and “the meaning of OCI is unclear” (available 

at: ). 

 
3 Other comprehensive income includes gains and losses that do not enter into the calculation of net income but 

that affect shareholders’ equity.  Specifically, OCI results from transactions related to one or more of the following: 

foreign currency translation, available-for-sale securities, minimum required pension liability, and derivative 

securities and/or foreign currency hedging transactions (FASB 130, 1997). 
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1992; Wilson, 1987).   However,  two relevant and important questions,   (1) whether 

components of OCI have incremental information content beyond that provided by 

disaggregated net income and (2) whether disaggregated net income and disaggregated OCI are 

relatively more value relevant than summary net income and summary OCI, are yet to be 

addressed.  This paper addresses these empirical questions.   

There are theoretical arguments both in favor of and against reporting comprehensive 

income.  Proponents of comprehensive income (e.g., Hirst and Hopkins, 1998; Maines and 

McDaniel, 2000; Chambers et al., 2007) argue that unlike net income, which excludes some 

revenue/expense items from financial statements, comprehensive income includes all 

transactions that affect the firm’s net assets, and as a result, it not only captures the true current 

economic value of the firm but also provides investors with valuable insights to predict a firm’s 

future earnings.  Thus, investors, creditors, or analysts who utilize comprehensive income data 

are better able to predict future cash flows to estimate firm value.  

However, those who opine against comprehensive income reporting (e.g., Cheng et al., 

1993; Dhaliwal et al., 1999; and O’Hanlon and Pope, 1999) argue that because comprehensive 

income includes transitory (nonrecurring) items (e.g., unrealized gains and losses related to the 

change in the fair market value of available-for-sales securities), it is not a true measure of 

performance, and therefore estimating firm value using comprehensive income information 

could be misleading.   Further, unlike net income, which includes items such as cost of sales and 

selling expenses that reflect management performance, OCI is largely impacted by 

macroeconomic market changes that managers do not have control over (e.g., fluctuations in 

foreign exchange rates). Consequently, comprehensive income should not be used to evaluate 

firm performance.  

Empirical studies examining the usefulness of comprehensive income also generate 

mixed results. For example, while studies conducted by Cheng et al. (1993), Dhaliwal et al. 

(1999), and O’Hanlon and Pope (1999) document that reporting earnings on a comprehensive 

basis adds little value for equity valuation purposes, other studies document that comprehensive 

income (1) is useful for assessing firm value (e.g., Hirst and Hopkins, 1998; Maines and 

McDaniel, 2000), (2) is priced by market participants and therefore has predictive value (e.g., 

Chambers et al., 2007), and (3) better explains the variation in stock returns than does net income 

(e.g.,   Biddle and Choi, 2006).  Furthermore, prior studies examining the additional explanatory 

power of OCI components beyond summary net income figures do not consider the various 

components of net income.  To our knowledge, this study is the first to investigate the value 

relevance of OCI components in the presence of disaggregated net income components. Based 

on the aforementioned contradicting theoretical arguments and the mixed findings, we argue that 

the value relevance of OCI still remains an open research question.  We attempt to contribute to 

the existing literature, reconciling this paradox, by examining whether disaggregating net income 

impacts the value relevance of the components of OCI.   

Prior research examines the value relevance of OCI by comparing a model that includes a 

summary net income number with another model that consists of different components of OCI 

along with a summary net income number (e.g., Dhaliwal et al., 1999 and Biddle and Choi, 

2006).  Lipe (1986) argues that some information is lost when earnings are aggregated into a 

summary figure.  He finds that disaggregating net income into different components provides 

more information above that provided by total net income.  Based on the argument and findings 

of Lipe (1986), we posit that disaggregating net income into its components would provide 

additional value relevant information to investors, which in turn is likely to enhance the quality 

of information provided by the components of OCI. Accordingly, we examine the association 

between stock returns and OCI when presented with the components of net income. 618



 
 

Using a sample of 13,127 firm-year observations for the period 1998–2012, we find 

support for our conjecture that OCI components provide more value-relevant information to the 

equity investors beyond that provided by the components of net income.  We further find that 

reporting disaggregated net income and OCI can help explain variation in stock prices better than 

simply providing two summary components of comprehensive income – net income and        OCI.  

We also infer based on our findings that OCI components when presented along the components 

of net income are more value relevant in explaining stock returns than when those 

comprehensive income components are presented with a summary net income number.   We 

further observe that the value relevance of OCI components varies depending on the industry.  Our 

results survive a battery of robustness checks.  

 This study makes at least two contributions to the existing literature.  First, we extend 

prior research on the value relevance of accounting information by providing evidence that the 

components of comprehensive income do matter to investors.  Our findings support SFAS 130, 

which requires companies to report income on a comprehensive basis; standard setters and 

regulators might benefit from this finding as well. Second, our study enriches the recent stream 

of research that investigates the usefulness of disaggregating accounting information into 

different components (e.g., Choi et al., 2007; Jones and Smith, 2011).  

  This paper is organized as follows. Section 2 provides an overview of the prior literature 

on the usefulness of net income and OCI and their components. Section 3 develops the 

hypotheses. Section 4 introduces the methodology. Section 5 describes data and descriptive 

statistics. Section 6 presents the results of this study, while Section 7 provides robustness checks 

and additional testing of the relationship between stock price and OCI.  Finally, Section 8 

concludes the paper. 

2.  Literature review 

There are two strands of research that examine the effect of comprehensive income4 on security 

returns. The first strand of research assesses the value relevance of net income and finds that 

components of net income explain the variation in security prices better than does a summary 

figure of net income (e.g.,  Beaver and Dukes, 1972; Rayburn, 1986; Wilson, 1986; Bernard and 

Stober, 1989; Fairfield et al., 1996; Ertimur et al., 2003). The second strand of research 

investigates the relative and incremental information content of OCI and its components (e.g., 

Dhaliwal et al., 1999; Biddle and Choi, 2006; Wang et al., 2006, Chambers et al., 2007; Jones 

and Smith, 2011).   
2.1 The incremental value relevance of disaggregating net income 

FASB’s conceptual framework indicates that a major objective of financial statements is to 

provide information about an entity’s performance as represented in its earnings and its 

components (FASB, 1984).5  Prior research that examines the usefulness of different elements of 

earnings finds that some decomposition of earnings is useful to investors (see Lipe, 1986; Wilson, 

1987; Fairfield et al., 1996; Ertimur et al., 2003; Brown and Sivakumar, 2003). Especially, Lipe 

(1986), after examining the relations between six components of earnings (gross profit, general 

and administrative expense, depreciation expense, interest expense, income taxes, and other 

items) and security prices finds that those six components of earnings have higher explanatory 

                                                           
4 Comprehensive income comprises net income and OCI.  
5 Statement of Financial Accounting Concepts No. 8 states, “The objective of general purpose financial reportingis 

to provide financial information about the reporting entity that is useful to existing and potential investors, lenders, 

and other creditors in making decisions about providing resources to the entity. Those decisions involve buying, 

selling, or holding equity and debt instruments and providing or settling loans and other forms of credit.”  
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power than a summary net income figure in explaining stock returns. Similarly, Wild (1992) 

finds that revenues, operating expense, depreciation, interest expense, taxes, and other revenues 

and expenses provide relatively more value-relevant information than aggregate earnings. 

Additionally, Ohlson and Penman (1992) and Barth et al. (1992) document value relevance of 

different earnings components: gross margin, operating expense, depreciation and amortization, 

taxes, and extraordinary items. Similar to Lipe (1986), Fairfield et al. (1996) examine whether ten 

different components reported in the income statement improve accuracy of forecasting return on 

equity; the results of their study show that disaggregating net income into different components 

improves the predictability of future earnings.  Ertimur et al. (2003) examine whether the 

decomposition of earnings surprises into revenue and expense surprises are value relevant to 

investors. They find stronger correlation between revenue surprises and stock prices than 

between expense surprises and stock prices. Other studies documenting the correlation of stock 

market prices with the components of earnings include those of Bowen et al. (1986), Wilson 

(1987), and Bernard and Stober (1989). Overall, the results of this stream of research indicate 

that decomposition of earnings has more information content than that of a summary net income 

number. 

2.2 The incremental value relevance of the components of OCI 

Prior research that examines value relevance of OCI and/or its components produces 

inconclusive results.  Some studies find only limited information content of OCI and its 

components. For example, Cheng et al. (1993) study the association between three measures of 

performance (operating income, net income, and comprehensive income) and security returns, 

and they find that both operating income and net income outperform comprehensive income in 

terms of relative and incremental information content. The results of Dhaliwal et al. (1999) 

reveal that compared to net income, comprehensive income is (1) less correlated with returns and 

market value of equity and (2) an inferior predictor of future operating cash flow and income. In 

addition, they find that the only component of comprehensive income that explains stock returns 

is the available-for-sale securities adjustments for mainly financial sector firms. More recently, 

Kanagaretnam et al. (2009) compare the predictive ability of net income and comprehensive 

income in forecasting future net income and find that net income can predict future net income 

better.  

However, another group of studies documents that OCI and/or its components play a major 

role in valuing equity stocks. For example, Biddle and Choi (2006) find that comprehensive income 

is better than other measures of income in explaining variation in equity returns. Chambers et al. 

(2007) contend that a reason why prior studies document no relevant impact of comprehensive 

income in explaining equity prices is that these studies use “as-if estimates” to measure 

comprehensive income. Using post–SFAS 130 financial statements, Chambers et al. (2007) find 

evidence that investors do consider OCI while valuing equity stocks. In addition, Chambers et al. 

(2007) examine the equity pricing consequence of the different components of OCI, and they find 

that investors attach value to foreign currency translation adjustments and unrealized gains and 

losses related to available-for-sale-securities. Similar to Chambers et al. (2007), Kanagaretnam et 

al. (2009) measure the effect of OCI using actual data and find that aggregate comprehensive 

income and the components of OCI explain variation in stock returns better than net income.   

While prior studies document value relevance of OCI and its components, they use a 

summary net income, and not separate elements net income, as the benchmark in their models.   

Because disaggregated net income provides more information than does the summary net income 

(e.g., Lipe, 1986; Fairfield et al., 1996), whether OCI and its components provide incremental 

information over and above that of disaggregated net income constitutes an important empirical 
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question, which we address in this paper.   

3.  Hypotheses development 

In light of prior research that documents that decomposition of earnings is value relevant (see 

Lipe, 1986; Wilson, 1987; Fairfield et al., 1996; Ertimur et al., 2003; Brown and Sivakumar, 

2003), we examine the incremental information provided by OCI and/or its components above 

that provided by disaggregated net income. One of the components of OCI is pension adjustments 

(PEN), which represents the excess of additional pension liability over the unrecognized prior 

service costs (FASB 158, 2006).      Biddle and Choi (2006) find a relationship between pension 

adjustments and stock returns supporting the assertion that pension adjustments may affect cash 

flows and/or a firm’s performance. Hence, we predict an association between pension 

adjustments and cumulative security returns. 

A second component of OCI is the changes in exchange rates between the subsidiary’s 

currency and the parent’s currency that affect the foreign subsidiary’s net assets (FASB 130, 

1997). Louis (2003) argues that those gains and losses reflect changes in economic conditions of 

the subsidiary (e.g., changes in interest rates and inflation rates), and this in turn will lead to 

foreign currency translation adjustments (gains or losses) that U.S. GAAP mandates to be 

recognized as one of the components of OCI (FASB 130, 1997). If these gains and losses affect 

cash flow, directly or indirectly, and/or firm performance, then the stock market would consider 

them when valuing securities. Louis (2003) and Chambers et al. (2007) find that foreign currency 

translation gains and losses are significantly related to security returns. Based on this line of 

argument and findings, we predict an equity pricing consequence of foreign currency translation 

gains and losses.  

A third component of OCI is the change in the fair value of available-for-sale securities 

that leads to recognizing unrealized gains or losses (FASB 159, 2007). Hirst and Hopkins (1998) 

contend that management can manage earnings through the timing of sales of marketable 

securities, thereby affecting cash flows and/or firm performance. Therefore, such disclosures will 

enable users of financial statements to assess the degree of earnings management and will affect 

valuation of securities and stock returns. Prior research (e.g., Ahmed and Takeda, 1995 and 

Chambers et al., 2007) shows a relationship between unrealized gains and losses associated with 

available-for-sale securities and stock returns. In addition, Kanagaretnam et al. (2009) show that 

the change in the fair value of the available-for-sale investments component is positively related 

to stock returns. We therefore anticipate a significant relationship between unrealized gains and 

losses of available-for-sale securities and security returns. 

A fourth component of OCI is the gains and losses on derivative instruments that are used 

to hedge exposures to cash flow risk and changes in the fair value of a recognized asset or 

liability.  These gains and losses are reported as part of OCI and are expected to be significantly 

associated with security returns.  However, if derivatives are used for purposes other than 

hedging (i.e., trading), the gain or loss should be recognized in the income statement in the 

period of change (FASB 161, 2008). 

The last component of OCI is the residual part that is reported by firms as “other.” This 

item represents the unrealized gains and losses on many items other than the four components 

discussed above. Consistent with the findings of Chambers et al. (2007), we do not make any 

prediction about this component of OCI because of its variable nature.   

While we can argue, based on previous studies, that the components of OCI are value 

relevant, each of the above studies examines the incremental information content of the 

components of OCI above that provided by an aggregate net income.  We suggest, based on the 

arguments made by various researchers (Lipe, 1986; Wild, 1992; Ohlson and Penman, 1992; and 
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Barth et al., 1992), that one should examine the incremental information provided by OCI and/or 

its components above that provided by a disaggregated net income.  This leads to our first two 

hypotheses:  

H1:  Each component of other comprehensive income has incremental information 

content beyond disaggregated net income. 

 

H2: Disaggregating other comprehensive income and net income provides more 

information than disaggregating net income alone. 

 

Consistent with arguments of Lipe (1986), Fairfield  et  al.  (1996) find that disaggregating 

earnings into operating and nonoperating components helps analysts predict future earnings 

better. Ertimur et al. (2003) find that decomposing earnings explains investors’ reactions to 

security prices better than the summary earnings number, suggesting that investors pay more 

attention to the components of net income (e.g., revenues and expenses) than they do to summary 

net income.   This leads to the third hypothesis: 

 

H3: Disaggregating other comprehensive income and net income can better explain the 

variation in cumulative security returns than the variation in cumulative security 

returns explained by summary net income and summary other comprehensive 

income. 

 

While Hypotheses 1 and 2 test the incremental information content of OCI components, 

Hypothesis 3 compares the explanatory power of a model that contains all the components of net 

income and OCI with the model that contains summary figures of net income and OCI in 

explaining variation in cumulative security returns.  

4.  Methodology 

Two models, the return model and the price model, have been widely used in the literature to 

examine the value relevance of earnings.  Easton (1999) argues in favor of using return 

specifications, and he contends that the price-level model suffers from a major scaling problem.  

He further argues that the return model provides more reliable inferences than the price model 

and recommends the use of the return model to overcome the scale effect associated with the 

price model.  Consistent with Easton’s recommendation, we use the return model as our primary 

model. However, Kothari and Zimmerman (1995) document that the earnings response coefficient 

in the price model is less biased.  They, however, note that both earning and return models suffer 

from econometric problems and warn against the exclusive reliance on a single model. Following 

this suggestion, we also use the price model to enhance the robustness of our findings and to be 

consistent with prior studies examining the value relevance of OCI (e.g., Dhaliwal et al., 1999; 

Chambers et al., 2007; Kanagaretnam et al., 2009). 

A key feature of our study is the utilization of the tests for incremental and relative 

information content introduced by Biddle et al. (1995) and followed by many studies such as 

Harris and Muller (1999), Biddle and Choi (2006), and Francis (2010). Biddle et al. (1995) 

provide a detailed discussion of the statistical test to be used in examining the incremental and 

relative information content of accounting information. 

Hypothesis 1 states that each component of OCI provides additional information beyond 

that provided by the components of net income.6   We select seven components of net income that 

                                                           
6 The selected seven components of net income are consistent with decomposition of net income of some of the prior 

studies such as Lipe (1986), Wild (1992), Ohlson and Penman (1992), and Barth et al. (1992) and are also 622



 
 

commonly appear in an income statement. These components include gross margin; selling, 

general, and administrative expense; depreciation, depletion, and amortization expense; interest 

expense; income tax expense; nonoperating revenues/expenses; and other items, including 

extraordinary and discontinued operation gain/loss. We estimate the following model to examine 

the value relevance of each component of OCI:  

 

RETt  = a + b1 GRSt + b2 SELt + b3 DPRt  + b4 INTt + b5 TAXt  +  b6 NOPt  + b7 OTHt + b8 

OCICOMP  + et,                                                                                                                     (1) 

 

where: 

 

RETt       = cumulative stock returns7 for firm i for period t. It is the monthly firm’s stock returns 

adjusted for stock splits and dividends less value-weighted market return 

accumulated over the twelve-month period ending three months after the end of 

fiscal year t; 

GRSt       = gross margin (sales revenue for the fiscal year t minus cost of sales for the fiscal year 

t);  

SELt        = selling, general, and administrative expense for fiscal year t; 

DPRt       = depreciation, depletion, and amortization expense for fiscal year t; 

INTt         = interest expense for fiscal year t; 
TAXt       = income tax expense for fiscal year t; 

NOPt       = nonoperating revenues/expenses for fiscal year t; 
OTHt     = other items reported in the income statement, which include extraordinary and  

discontinued operation gain/loss for fiscal year t; 

OCICOMP = any one of the five components of OCI (i.e., PENt = unrealized gain and loss for 

pension adjustment, CURt = unrealized gain and loss from foreign currency 

translation adjustment, DERt = derivatives gain and loss, SECt = unrealized gain 

and loss from available for sale securities, and OCAt = OCI adjustments); 

et =              a random disturbance term. 

 

All variables except RETt are scaled by the market value of equity three months after the 

beginning of the fiscal year to reduce heteroskedasticity in the data. 

Model 1 includes one component of OCI at a time (i.e., in place of OCICOMP, we use 

PENt, CURt, DERt, SECt, or OCAt).  A statistically significant coefficient of b8 for any of these 

components of OCI would indicate that the particular component has incremental information 

content beyond that contained in seven components of net income—GRS, SEL, DPR, INT, 

TAX, NOP, and OTH. 

To test Hypothesis 2, we estimate the following regression model: 

 

RETt  = a + b1 GRSt + b2 SELt + b3 DPRt  + b4 INTt + b5 TAXt  +  b6 NOPt  + b7 OTHt + b8 PENt  

+ b9 CURt  + b10 DERt  + b11 SECt  + b12 OCAt  + eit;                                                      (2) 

the variables are defined in Model 1. 

                                                                                                                                                                                           
commonly reported by firms in the income statement. 

 
7 Prior research uses either cumulative daily stock returns or monthly stock returns.  Consistent with Biddle and 

Choi (2006), we use monthly returns for the twelve-month period ending three months after the fiscal year end. 
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To examine whether the five components of OCI jointly have incremental information 

content for security returns beyond the seven components of net income (i.e., Hypothesis 2), we 

follow Biddle et al. (1995) by conducting the F-test to check if the coefficients of PENt, CURt, 

DERt, SECt, and OCAt are equal to zero.  Specifically, in conducting the analysis, we first run 

the model using ordinary least squares (OLS) regressions and correcting for heteroskedasticity 

using White (1980) standard errors.  Then, we compute the F-statistic using a Wald test. If the F-

statistic for the five coefficients taken together is significant, we conclude that the five 

components of OCI jointly add information to the components of net income in explaining 

cumulative security returns (RETt).  

We use Model 2 to further test Hypothesis 1 also.  Because Model 1 includes only one 

component of OCI at a time, the model may suffer from an omitted variable problem. Model 2 

provides a stronger test of Hypothesis 1, as it includes all the components of OCI.  A statistically 

significant coefficient of the individual components of OCI would be consistent with Hypothesis 

1. 

Finally, to test Hypothesis 3 (relative information content), we develop Model 3 as 

follows: 

RETt  = a + b1 NIt + b2 OCIt + et;                                                                                                  (3) 

 

where:  

NIt  =  net income for fiscal year t scaled by the market value of equity three months after the  

beginning of the fiscal year t; 

OCIt = OCI for fiscal year t scaled by the market value of equity three months after the 

beginning of the fiscal year t. 

 

To test Hypothesis 3, we compare the results of Model 2 with those of Model 3 using the 

F-statistic as is used by Biddle et al. (1995).8   Models 2 and 3 are estimated using OLS 

procedures with White (1980) correction, and the explanatory powers of the two models are 

compared.  An F-value of Model 2 significantly higher than that of Model 3 would be consistent 

with Hypothesis 3. 

5.  Data, descriptive statistics, and correlations 

The final sample is determined based on the availability of financial information from 

COMPUSTAT and stock returns and price data from CRSP databases.  The final sample size 

consists of 13,127 firm-year observations for the period 1998 through 2012. The construction 

process of the final sample is summarized in Table 1. Firms are required to adopt SFAS No. 130 

for fiscal years beginning after December 15, 1997, and therefore we selected 1998 to be the 

first year in our sample.  Further, 2012 is the last year where data were available in 

COMPUSTAT at the time this research was concluded. 

<INSERT TABLE 1 ABOUT HERE> 

As reported in Table 1, an initial sample of 33,561firm-year observations that reported 

OCI for any year from 1998 to 2012 was identified from COMPUSTAT.  We delete 16,484 firm-

                                                           
8 Some researchers recommend the J-test to compare non-nested models (Davidson and MacKinnon, 1981;  Chan and 

Seow, 1996); however, the J-test can produce ambiguous results and may have poor finite sample properties that can 

lead to inconclusive conclusions about the superiority of the two competing models when examining the relative 

information content of Models 2 and 3. According to Biddle et al. (1995), testing the superiority of competing 

models overcomes the limitations of the J-test. Accordingly, our study utilizes the procedures described in Biddle et 

al. (1995) to examine the relative information content of the two models.   
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year observations because they did not have the complete financial data necessary to compute the 

independent variables as defined in our Models 1, 2, and 3.  We also remove 3,436 firm-year 

observations because of missing security returns and/or market value data from the CRSP file. 

Because foreign firms are subject to different accounting rules and standards (Duru and Reeb, 

2002), we follow prior research (e.g., Denis and Yost, 2002) and eliminate foreign firms listed on 

U.S. exchanges. This process generates a sample size of 13,395 firm-year observations.  Finally, 

following prior research (Choi et al., 2007), we delete 268 firm-year observations in the 1st and 99th 

percentiles of all model variables, yielding a final sample of 13,127 firm-year observations.9    

Table 2 shows the mean, median, and standard deviation values of model variables in the 

study.  On average, firms in the final sample have a return of 18.06 percent.  The sample firms 

have an average net income of 4.46 percent, OCI of 0.31 percent, and total comprehensive income 

of 4.77 percent. For OCI components, the sample firms have a pension adjustment of -0.098 

percent, currency translation adjustments of 0.033 percent, and derivate gains or losses of 1.203 

percent, unrealized gain or loss from available-for-sale securities of 0.145 percent, and other 

comprehensive gain adjustment of 1.805 percent. 

<INSERT TABLE 2 ABOUT HERE> 

Table 3 shows the Spearman correlation coefficients for the variables in the study. The 

correlation between net income (NIt) and total OCIt is low (r = 7.2%). The correlation 

coefficients between RETt and each of the components of OCI are mostly statistically significant 

(PENt = -0.20%, CURt = 2.00%, DERt = 10.70%, SECt = 2.40%, and OCAt = 10.60%).  The 

significant correlation coefficients between RET t and two of the components of OCI (DERt 

and OCAt) are consistent with Hypothesis 1.  The correlation coefficients among some of the 

components of net income variables are high (e.g., GRSt is significantly correlated with SELt 

with a correlation coefficient of 0.88), which may create a multicollinearity problem; however, 

this does not pose any problem, as these are not variables of interest.  

<INSERT TABLE 3 ABOUT HERE> 

6. Multivariate results 

This section reports the results of the tests of the hypotheses.   Prior research suggests that stock 

markets use information differently for different industries (e.g., Fairfield et al., 1996; Biddle and 

Choi, 2006).  Dhaliwal et al. (1999) contend that some of the components of OCI are more 

appropriate for some industries but not for others. To examine whether the association between 

components of OCI and cumulative stock  returns varies among different industries,  following 

Biddle and Choi (2006), we report our results for the full sample and five industry subsamples 

based on the SIC industry classification codes. The subsamples include manufacturing, utilities, 

merchandise, financial, and other firms.10 

6.1 Results of testing Hypothesis 1 

Table 4 reports the results of estimating Model 1 for the final sample and five industry 

                                                           
9 We conduct all the tests of this paper on the full sample before excluding the top and bottom 1 percent 

observations of all variables.  Following Barnett and Lewis (1994), we also winsorized the variables at 1 percent and 

99 percent to control for nonlinearity and the extreme observations and conducted all the tests. The results in both 

cases are similar to those for the final sample. 

 
10 The Financial Industry subsample consists of firms with SIC codes between 6000 and 6499 and between 6600 and 

6999.  Firms with SIC codes between 2000 and 4000 are classified as Manufacturing.  The Utilities subsample 

contains firms with SIC codes between 4900 and 4999.  Firms with SIC codes between 5000 and 5999 are classified 

as Merchandise.  All other firms with SIC codes other than those listed in the previous four industries are included in 

the Other subsample. 
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subsamples. The F-statistics show that the models are significant for the final sample as well as 

for the subsamples. For the final sample, adjusted R2 ranges from 6.16 percent to 7.04 percent.  
Compared with prior research, the explanatory powers of the models are reasonably high.  For 

example, when we added available-for-sale securities (SECt) to the components of NIt (see Table 

4, Panel D), our results yield an adjusted R2 of 6.26 percent, whereas the Dhaliwal et al. (1999) 

model, which includes summary NIt and marketable security variables, shows adjusted R2 of 

4.23 percent (see Dhaliwal et al., 1999, Model 2a and Table 2, Panel B, pp. 52–53). Similar 

conclusions can be reached about two OCI variables: foreign currency translation adjustments 

(CURt) and pension adjustments (PENt). 

As presented in the second column of Table 4, the t-statistics of the coefficients of DERt 

(3.24, in Panel C), SECt (-3.88, in Panel D), and OCAt (-4.16, in Panel E) are significant at less 

than the 1 percent level, while the CURt coefficient (t-value = -1.83, in Panel B) is significant at 

less than the 10 percent level for the full sample. However, the PENt coefficient (t-value = -0.33, 

in Panel A) is not significant at any conventional level. 

<INSERT TABLE 4 ABOUT HERE> 

The results for five industry subsamples show that the coefficients of DERt, SECt, and 

OCAt are statistically significant for most of the subsamples.  However, the marginal significant 

coefficient of CURt for the final sample is driven by the result for financial industry.  The results 

suggest that the incremental information content of components of OCI varies to a certain extent 

across different industries. Taken together, these results suggest that each of the components of 

OCI except PENt and CURt provides incremental information in explaining cumulative security 

returns above that provided by the components of net income and are consistent with Hypothesis 

1.  

6.2 Results of testing Hypothesis 2 

Hypothesis 2 predicts that all the components of OCI taken together have incremental information 

content beyond that provided by the components of net income.   The results of Model 2, reported 

in Table 5, Panel A, show that the coefficients of four of the components of OCI—CURt (t-value 

= -1.68), DERt (t-value = 4.32), SECt (t-value = -3.32), and OCAt (t-value = -3.51)—significantly 

explain cumulative security returns for the final sample. The explanatory power (adjusted R2 = 

7.89%) of Model 2 for the final sample (Table 5, Panel A) is higher than the explanatory power of 

Biddle and Choi (2006) (adjusted R2 = 3.35%) and Chambers et al. (2007) (adjusted R2 = 5%). 
<INSERT TABLE 5 ABOUT HERE> 

 

To test whether the five components of OCI jointly provide incremental information 

content beyond that provided by the components of net income, the F-statistics of the five OCI 

components were computed using the Wald test as outlined by Biddle et al. (1995). The results of 

the F-statistics, reported in Table 5, Panel B, indicate that the five components of OCI jointly 

provide value-relevant incremental information (F-value = 87.51) and are significant at less than 

the 1 percent level for the final sample. 

The results of Model 2 for the five industry subsamples, reported in Table 5, Panel A, also 

show that (1) the coefficients of DERt (t-value = 2.49), SECt (t-value = -2.48), and OCAt (t-value 

= -3.44) are significant for the manufacturing firms subsample; (2) none of the OCI components 

are significant for the utilities subsample; (3) only two of the OCI components are significant, 

CURt (t-value = -1.68) and SECt (t-value = -2.23), for the merchandise firms subsample; and (4) 

the results for the financial subsample are somewhat similar to the manufacturing subsample in 

that DERt, SECt, and OCAt are significant variables in explaining cumulative security returns. 

The results for the “other” industry subsample show that the only significant OCI components are 

CURt (t-value = -2.21) and OCAt (t-value = -2.99). It is worth noting that the SECt coefficient is 626



 
 

significant for manufacturing (t-value = -2.48), merchandise (t-value = -2.23), and financial (t-

value = -1.97) subsamples. However, our results are inconsistent with Dhaliwal et al.’s (1999) 

conclusion in that our results for the SECt component of OCI for the final sample are not driven 

by the financial sector, since the t-values of the SECt coefficients for manufacturing (t-value = -

2.48), merchandise (t-value = -2.23), and financial (t-value = -1.97) are significant at 

conventional levels. The results, reported in Table 5, Panel B,  also indicate that the five 

components of OCI jointly provide incremental information beyond that of the components of net 

income for two industry subsamples: manufacturing (with F-value = 2.71; p-value = 0.097) and 

financial (F-value = 36.92; p-value = 0.000). 

Based on the results of F-statistics for the final sample and the manufacturing, financial, 

and “other” industry subsamples, the components of OCI taken together provide incremental 

information beyond the components of net income in explaining cumulative security returns. In 

general, the results of the incremental information content tests of Hypothesis 2 are consistent 

with the results of testing Hypothesis 1, which examines the incremental information content of 

each component of OCI. Both sets of results indicate that  that the OCI components (PENt, CURt, 

DERt, SECt, and OCAt) convey additional information to the capital market beyond the 

information contained in the components of net income.  

6.3 Results of testing Hypothesis 3 

Hypothesis 3 predicts that the twelve components of comprehensive income have relatively more 

information content than the summary components of comprehensive income (summary net 

income and OCI numbers). To test Hypothesis 3, the regression results of Model 3 are compared 

with those of Model 2. To test whether the difference in adjusted R2 values between the two 

models (Models 2 and 3) is significant, p-values for a two-tailed test are computed, and the 

results are reported in Table 6 for the final sample and each industry subsample.  The results 

indicate that the explanatory power (adjusted R2 = 7.89%) of Model 2, which contains the twelve 

components (GRSt, SELt, DPRt, INTt, TAXt, NOPt, OTHt, PENt, CURt, DERt, SECt, and OCAt) 

of comprehensive income, is significantly (p-value = 0.000) higher than the explanatory power 

(adjusted R2 = 1.24%) of Model 3, which consists of the two major components of 

comprehensive income. The results also show that the adjusted R2 values of Model 2 are 

significantly higher than those of Model 3 for manufacturing (2.64 percent vs. 1.02%), utilities 

(6.74 percent vs. 0.52%), merchandise (6.39 percent vs. 0.43%), financial (21.54 percent vs. 

1.65%), and “other” (2.56% vs. 0.77%) for industry-level subsamples. 

<INSERT TABLE 6 ABOUT HERE> 

 

In summary, the results of testing Hypothesis 3 suggest that the model that includes the 

components of net income and OCI provides relatively greater information than the model that 

consists of summary net income and OCI numbers in explaining cumulative security returns.  

7. Additional testing: The relationship between stock prices and OCI 

 

Some researchers argue that the return model may bias the coefficients, and as a result, they 

recommend using the price model in testing the value relevance of accounting data.  Specifically, 

Dhaliwal et al. (1999) suggest the use of the price model in addition to the return model in order 

to draw more definitive inferences about the value relevance of OCI. Kothari and Zimmerman 

(1995) contend that the use of both the stock return and price level models may provide more 

convincing evidence than using the return or price model alone. T o  b e  consistent with 

Dhaliwal et al. (1999), we adopted Ohlson’s (1995) theoretical price valuation model. To conduct 

this test, we reformulate Models 1, 2, and 3, in which the dependent variable is the market price 

per share (price model) at the end of the fiscal year. The price models that are developed to test 627



 
 

the three hypotheses can be stated as follows:  

PRICEt  = a + b0 BVt + b1 GRSt + b2 SELt + b3 DPRt  + b4 INTt + b5 TAXt  +  b6 NOPt  + b7  

                           OTHt + b8 OCICOMP  + et,                                                                                              (4) 

 

PRICEt  = a + b0 BVt + b1 GRSt + b2 SELt + b3 DPRt  + b4 INTt + b5 TAXt  +  b6 NOPt  + b7  

                           OTHt + b8 PENt  + b9 CURt  + b10 DERt  + b11 SECt  + b12 OCAt  + et,                    (5) 

 

PRICEt = a + b0 BVt + b1 NIt + b2 OCIt + et,                                                                               (6) 
 

where: 

GRSt, SELt, DPRt, INTt, TAXt, NOPt, OTHt, PENt, CURt, DERt, SECt, and OCAt are defined 

before; 

BVt = total book value of equity at time t; 
PRICEt = total market value of equity at time t; 

All variables are scaled by the total outstanding shares at time t. 

We test the value relevance of OCI using Models 4, 5, and 6 that are based on an 

expanded form of Ohlson’s (1995) valuation model.  Models 4, 5, and 6 test Hypothesis 1, 

Hypothesis 2, and Hypothesis 3, respectively.11  Model 4 is estimated for each of the five 

components of OCI, and the results are reported in Table 7.  As presented in the second column 

of Table 7, the coefficients of DERt (t-value = 3.48, in Panel C) and OCAt (t-value = 4.36, in 

Panel E) are significant at less than the 1 percent level, while the CURt coefficient (t-value = -

1.98, in Panel B) is significant at less than the 5 percent level for the final sample.  Neither the 

coefficient of PENt nor the coefficient for SECt can significantly explain stock prices for the final 

sample.  These results, in general, are consistent with the finding of the return model. 

<INSERT TABLE 7 ABOUT HERE> 

 

DERt, SECt, and OCAt components provide incremental information in explaining stock 

prices for manufacturing, merchandise, and “other” subsamples, consistent with the findings of 

the return model presented in Table 4. The PENt component is not significant in either the price 

or the return model for the financial and “other” subsamples, while OCAt is significant at less 

than the 1 percent level in both the stock and return models for the financial subsample. 

Additionally, CURt is not a significant component in either price or return model for the 

manufacturing, utilities, and merchandise industries. 

The results of testing Hypothesis 2 (incremental information content of the five 

components of OCI taken together) using security price (Model 5) as the dependent variable are 

reported in Table 8, Panel A. The results indicate that all five components of OCI are significant 

at a conventional level for the final sample and financial subsample in the price model (Model 5). 

However, the same is true for four components (CURt, DERt, SECt, and OCAt) for the final 

sample and three components (DERt, SECt, and OCAt) for the financial subsample in the return 

model (Model 2). Two of the five components are significant for the manufacturing, 

merchandise, and “other” industry subsamples.  The results of the price model indicate that PENt, 

DERt, and OCAt are significant components in explaining changes in security prices for the 

utilities subsample. 

<INSERT TABLE 8 ABOUT HERE> 

                                                           
11 Models 4, 5, and 6 measure the association between the stock prices and book value of equity and components of 

net income and other comprehensive income.  The models do not “measure the impact of information arrival over a 

period” (Dhaliwal et al., 1999, p. 61). 628



 
 

The F-statistics using the Wald test are computed in order to test whether the five 

components of OCI jointly provide incremental information content beyond that provided by the 

components of NI in explaining stock prices, and the results are presented in Table 8, Panel B.  

The F-values depicted in Panel B indicate that the five components of OCI jointly provide 

incremental information and are significant at less than the 1 percent level. Overall the results of 

the price model are consistent with those of the return model in that the five components of OCI 

have incremental information content individually and collectively.  

To test Hypothesis 3, which anticipates that the twelve components of comprehensive 

income have relatively more information content than the two major components (NIt and OCIt) 

of comprehensive income in explaining stock prices, the regression results of Model 5 are 

compared with those of Model 6.  The p-values for two-tailed tests are computed to test whether 

the difference in adjusted R2 values between the two models (Models 6 and 5) is significant. The 

relative information content of Models 5 and 6, reported in Table 9, indicate that for the final 

sample the explanatory power (adjusted R2 = 87.53%) of Model 5, which contains the twelve 

components of comprehensive income, is significantly (p-value = 0.000) higher than the 

explanatory power (adjusted R2 = 80.69%) of Model 6, which consists of the two major 

components of comprehensive income; this finding is consistent with the findings of return 

models. Similar results are obtained for the five industry subsamples. 

<INSERT TABLE 9 ABOUT HERE> 

Overall, the results of testing Hypothesis 3 using the price model are consistent with those 

of the return models. Both sets of results indicate that the components of net income and OCI 

provide relatively greater information content in explaining security prices/returns than a model 

that contains only net income and OCI summary.  It is worth noting that compared with the return 

model, the adjusted R2 value of the price model increased dramatically. These findings are 

consistent with the results of other value relevance studies, which indicate that the adjusted R2 is 

usually higher in the price model than in the return model (Harris and Muller, 1999; and Dhaliwal 

et al., 1999). 

8.  Conclusions and implications 

Studies on the value relevance of comprehensive income focus on examining the incremental 

value added by comprehensive income relative to a net income summary number. Prior research 

findings indicate that disaggregated net income provides more information about security 

returns/prices than a summary net income number.  However, important research questions such 

as (1) whether components of OCI have incremental information content beyond that provided 

by disaggregated net income  and (2) whether a model containing disaggregated net income and 

disaggregated OCI is relatively more value informative than a model containing summary net 

income and summary OCI remain unaddressed.   In this paper, we attempt to shed light on the 

value relevance of comprehensive income by examining the incremental information content of 

OCI and its components beyond that of the components of net income and the relative 

information content of the two methods of decomposing comprehensive income. Our empirical 

findings indicate that the components of OCI (individually or collectively) provide incremental 

information content beyond that of the components of net income. In addition, consistent with the 

results of prior studies (e.g., Lipe, 1986; Bowen et al., 1986; and Bernard and Stober, 1989), we 

find that disaggregating both net income and OCI provide relatively more information in explaining 

stock returns and prices than summary net income and summary OCI figures.  These results support 

the assertion that users of financial statements may prefer more detailed information than 

condensed information in the case of the components of comprehensive income. 

Compared to previous studies (Dhaliwal et al., 1999; Chambers et al., 2007; Biddle and 
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Choi, 2006), our research establishes a stronger association of other components of comprehensive 

income with both prices and security returns. An implication of our results is that information is lost 

when the components of comprehensive income are aggregated into summary figures. Our 

results are also consistent with the prior studies that examine the components of net income (Lipe, 

1986; Bowen et al., 1986; Bernard and Stober, 1989), which showed that the decomposition of 

earnings provides a statistically significant amount of information that would be lost if only the 

aggregate earnings number was reported. We also show that the pricing consequence of different 

components of income and OCI vary across different industries. We opine that the findings of 

this study are of importance to standard setters, researchers, and professionals, given that the 

question of how different components of OCI should be reported is still susceptible to 

considerable debate.  

One possible avenue for future research is to examine the ability of OCI components and 

the components of net income to predict future earnings and future cash flows.  Another 

possible avenue of research is to examine the persistence of OCI components over time.  

Finally, no previous study examines the impact of SFAS 130 on variations in bond prices. 

Accordingly, it would be interesting to investigate whether changes in OCI provide incremental 

information above that provided by such variables as interest expense, leverage, and firm risk.  
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Table 1: Sample selection procedures 
 

Firm-year observations on COMPUSTAT file Reported OCI     33,561 

 

Less firm-year observations with missing financial information                                       (16,484) 

                                                                       

Firm-year observations with complete financial data      17,077 

 

Less firm-year observations with missing security returns in CRSP tape                                       (3,436) 

                                                                        

Firm-year observations with complete financial data and stock returns                                            13,641 

     

 

Less firm-year observations that are cross-listed                                             (246) 

  

Final sample before removal of the outlier observations      13,395 

 

Less firm-year observations in the 1st and 99th percentiles (outliers)                                          (268) 

 

Final sample used in this study          13,127  
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Table 2: Descriptive statistics for variables in regressions 
  

     Mean  Median  Std. dev. 

RETt  0.180640 0.121905 0.238239 

GRSt  0.352211 0.254261 0.611084 

SELt  0.190297 0.104217 0.468043 

DPRt  0.045769 0.023088 0.197579 

NOPt -0.030088 0.000001 0.079238 

INTt  0.031414 0.008190 0.102011 

TAXt  0.022989 0.023780 0.023780 

OTHt  0.001436 0.000001 0.032306 

PENt -0.000989 0.000000 0.020577 

CURt -0.000336 0.000000 0.025023 

DERt  0.012035 0.000000 0.031695 

SECt  0.001453 0.000000 0.033557 

OCAt  0.018053 0.000000 0.047543 

NIt  0.044616 0.058320 0.165906 

OCIt  0.003132 0.000382 0.047920 

TCIt  0.047748 0.061001 0.175948 

 
Notes:  

RETt = Cumulative stock returns for firm i for period t.   It is the monthly firm’s stock returns adjusted for                                                                         

stock splits and dividends less value-weighted market return accumulated over the twelve-month period 

ending three   months after the end of fiscal year t. 

GRSt = Gross margin (sales revenue for the fiscal year t - cost of sales for the fiscal year t). 

SELt = Selling, general, and administrative expense for fiscal year t. 

DPRt = Depreciation, depletion, and amortization expense for fiscal year t. 

INTt  = Interest expense for fiscal year t. 

TAXt = Income tax expense for fiscal year t. 

NOPt = Nonoperating revenues/expenses for fiscal year t. 

OTHt = Other items reported in the income statement, which include extraordinary and discontinued operation 

gain/loss for fiscal year t. 

PENt = Unrealized gain and loss for pension adjustment for fiscal year t. 

CURt = Unrealized gain and loss from foreign currency translation adjustment for fiscal year t. 

DERt = Derivatives gain and loss for fiscal year t. 

SECt = Unrealized gain and loss from available-for-sale securities for fiscal year t. 

OCAt = Other comprehensive income adjustments for fiscal year t. 

NIt       = Net income for fiscal year t. 

OCIt = Total other comprehensive income for fiscal year t. 

TCIt = Total comprehensive income for fiscal year t.  

 

All variables, except RET, are scaled by the market value of equity three months after the beginning of the fiscal 

year to reduce heteroskedasticity in the data. 
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      Table 3: Correlation coefficients among the independent and dependent variables  
 

 RETt GRSt SELt DPRt NOPt INTt TXTt OTHt PENt CURt DERt SECt OCAt NIt OCIt TCIt 

RETt 1.000                

GRSt -0.052 1.000               

SELt -0.089 0.880 1.000              

DPRt -0.027 0.654 0.329 1.000             

NOPt 0.020 0.128 -0.005 0.355 1.000            

INTt 0.107 0.423 0.185 0.494 0.246 1.000           

TXTt -0.053 0.106 -0.118 0.226 0.159 0.188 1.000          

OTHt 0.132 0.011  0.022 0.015 0.034 0.016 -0.000 1.000         

PENt -0.002 -0.061 -0.042 -0.042 -0.043 -0.078 -0.072 0.016 1.000        

CURt -0.020  0.091  0.072  0.096  0.001 0.125 0.105 0.026 0.018 1.000       

DERt -0.107 -0.028 -0.035 -0.008 -0.002 -0.068 0.056 -0.014 0.021 -0.074 1.000      

SECt -0.024 0.030  0.012  0.001 -0.004 0.023 0.016 0.004 0.013 0.009 0.054 1.000     

OCAt -0.106 -0.028 -0.035 -0.008 -0.002 -0.068 0.056 -0.014 0.021 -0.078 0.082 0.054 1.000    

NIt  0.085 -0.198 -0.006  0.096 0.285 0.088 0.254 0.153 0.039 0.033 0.037 0.044 0.036 1.000   

OCIt 0.046  0.037  0.022  0.031 -0.021  0.036 0.044 0.021 0.451 0.525 0.174 0.719 0.168 0.072 1.000  

TCIt  0.068  0.197 -0.000  0.100  0.263 0.093 0.252 0.150 0.161 0.175 0.084 0.237 0.081 0.962 0.339 1.000 

 
        Note: All variables are as defined in Table 2.  
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Table 4: Results of the incremental information content of each OCI component 
 

Panel A: Incremental information content of PENT 

RETt = a + b1 GRSt + b2 SELt + b3 DPRt + b4 INTt + b5 TAXt + b6 NOPt + b7 OTHt + b8 PENT+ et  

PEN                         Final sample Manufacturing Utilities       Merchandise Financial Other    

Coefficient  -0.048  -0.108  0.588  0.138  0.775  -0.069 

t-value   (-0.33)  (-0.92)  (0.75)  (0.39)  (0.50)  (0.34) 

Adjusted R2  6.16%    2.34%   6.08%  6.19%  18.19%  1.91% 

F-value                108.58*** 13.23*** 6.19***  8.74***  132.14*** 7.42*** 

 

Panel B: Incremental information content of CURT 

RETt = a + b1 GRSt + b2 SELt + b3 DPRt + b4 INTt + b5 TAXt + b6 NOPt + b7 OTHt + b8 CURT + et  

CUR   Final sample Manufacturing Utilities   Merchandise Financial Other    

Coefficient  -0.136  -0.166  -0.214  -0.310  0.343  -0.357 

t-value   (-1.83*)  (-1.42)  (-0.32)  (-1.25)  (0.44)  (-2.06**) 

Adjusted R2  6.19%    2.40%   5.99%  6.21%  18.13%  2.00% 

F-value            109.92***          13.56***    6.82***  8.78***  131.77*** 7.72*** 

 

Panel C: Incremental information content of DERT 

RETt = a + b1 GRSt + b2 SELt + b3 DPRt + b4 INTt + b5 TAXt + b6 NOPt + b7 OTHt + b8 DERT + et  

DER   Final sample Manufacturing Utilities       Merchandise Financial Other    

Coefficient   0.711  0.193  0.432  -0.586  0.267  -0.642 

t-value   (3.24***) (2.90***) (2.93***) (-3.53***) (2.62***) (-5.16***) 

Adjusted R2  7.04%    2.40%   7.02%  6.52%  18.21%  2.26% 

F-value            125.21*** 13.59*** 7.89***  9.18***  132.49*** 8.61*** 

 

Panel D: Incremental information content of SECT 

RETt = a + b1 GRSt + b2 SELt + b3 DPRt + b4 INTt + b5 TAXt + b6 NOPt + b7 OTHt + b8 SECT + et  

SEC   Final sample Manufacturing Utilities        Merchandise Financial Other    

Coefficient  -0.232  -1.075  2.434  -1.459  0.163  -0.420 

t-value   (-3.88***) (-2.65***) (1.879*) (-2.11**) (2.47***) (-1.185) 

Adjusted R2  6.26%    2.47%   6.15%  6.26%  18.25%  1.97% 

F-value            110.53*** 13.94*** 6.98***  8.84***  132.86*** 7.62*** 

 

Panel E: Incremental information content of OCAT 

RETt = a + b1 GRSt + b2 SELt + b3 DPRt + b4 INTt + b5 TAXt + b6 NOPt + b7 OTHt + b8 OCAT + et  

OCA   Final sample Manufacturing Utilities       Merchandise Financial Other    

Coefficient  -0.474  -0.128  0.256  -0.402  -0.683  -0.489 

t-value   (-4.16***) (-2.90***) (2.84***) (-3.46***) (-10.59***) (-6.15***) 

Adjusted R2  7.04%    2.40%   6.95%  6.61%  19.92%  2.54% 

F-value            125.21*** 13.59*** 7.82***  9.30***  147.88*** 9.61*** 

 

Notes:*, **, and *** indicate statistical significance at the 10 percent, 5 percent, and 1 percent levels, respectively. All 

variables are as defined in Table 2. 
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Table 5:  Incremental information content of all OCI components together 
Panel A: Results of the incremental information content of OCI components taken as a group  

RETt = a + b1 GRSt + b2 SELt + b3 DPRt + b4 INTt + b5 TAXt + B6 NOPt + b7 OTHt +  b8 PENt + b9 CURt + b10 DERt + b11 SECt + b12 OCAt + et 
 

          Interc        GRS           SEL             DPR         NOP      INT          TAX        OTH          PEN        CUR       DER        SEC          OCA      Adj. R2   F-value  p-value            

Final sample   0.1851       0.151        -0.208         -0.221        0.049     0.277        -0.416       1.011        -0.044     -0.178     0.145      -0.199          -0.572      7.89%     61.95   0.000 

                    (49.98***)  (6.39***)  (-8.05***)  (-6.41***)  (0.86)    (5.19***) (-6.77***) (2.58***) (-0.37)   (-1.68*)  (4.32***) (-3.32***)    (-3.51***)    

 

Manuf.        0.129          0.136         -0.151          -0.221      -0.049     0.167        -0.149        0.921       -0.096     -0.171     0.458       -1.023       -0.396       2.64%      10.2    0.000 

                  (22.10*)       (6.64***)   (-6.74***)   (-3.34*)     (0.25)    (2.33**)    (-2.40**)   (1.07)       (-0.84)    (-1.187)  (2.49**)  (-2.48**)   (-3.44***) 

 

Utilities         0.214          0.229         -1.048         -0.363        -0.170  -0.453       -0.476       -0.205        0.493      -0.090       0.380       2.157        0.039       6.74%      5.40     0.000 

                  (19.30***)    (1.63*)     (-4.44***)    (-1.80*)     (-0.59)  (-1.65*)     (-2.24**)  (-1.21)        (0.62)       (-0.13)    (0.71)      (1.14)        (0.92) 

 

Merch.         0.166        -0.213         -0.181          2.001       0.818       1.044         -0.124      0.254        0.155       -0.391        0.563      -1.49       -0.749        6.39%     6.34     0.000 

                   (9.05***)  (-1.95***) (-1.65*)        (1.14)      (2.65***)  (4.32***)  (-1.73*)    (0.947)     (0.44)      (-1.68***)  (0.72)     (-2.23**) (-1.40) 

 

Financial      0.250          0.170        -0.422        -0.549         0.072     0.125       -0.086        2.492         0.764       0.147        1.616        -0.129      -0.796    21.54% 107.50     0.000 

                  (40.36***)   (3.55***) (-6.28***) (-3.28***)  (0.67)     (2.17**)  (-4.77***)  (3.59***)   (0.53)      (0.27)        (8.10***) (-1.97**) (-7.43***) 

 

Other          0.162          0.190         -0.234        -0.194         0.004      0.034      -0.478         0.462         -0.020      -0.383        0.276      -0.352     -0.622        2.56%    6.78      0.000 

                (24.33***)   (3.64***)  (-4.70***)  (-3.36***)  (0.53)      (0.41)     (-3.77***)  (1.98**)     (-0.23)     (-2.21**)    (0.79)     (-0.94)    (-2.99***) 

 

 

Panel B: F-value using the Wald test for the incremental information contents of five components (PEN, CUR, DER, SEC, and OCA) of OCI 

taken together 

    Full sample Manuf.  Utilities            Merch.  Financial Other 

F-value using Wald test                   87.51 2.71  1.43  0.18  36.92   0.17 

p-value      (0.000)             (0.097)            (0.232)  (0.667)  (0.000)  (0.674) 

 

Notes: *, **, and *** indicate statistical significance at the 10 percent, 5 percent, and 1 percent levels, respectively. 

The Wald test is computed for the incremental information content of the five components of other comprehensive income (PEN, CUR, DER, SEC, OCA) by 

calculating the F-value for the joint significance of the five coefficients corresponding to the five other comprehensive income components for the final sample 

and the five industries subsample. 

All variables are as defined in Table 2. 

Manuf. = Manufacturing. 

Merch. = Merchandise. 
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Table 6: Test of the relative information content: The decomposition of net income and 

other comprehensive income relative to summary figures of net income and OCI 
 

RETt = a + b1 GRSt + b2 SELt + b3 DPRt + b4 INTt + b5 TAXt + B6 NOPt + b7 OTHt +  b8 PENt + b9 CURt + b10 DERt + b11 

SECt + b12 OCAt + et                                                                                                                                                                                              (2) 

 

Versus: 

 

RETt = a +b1 NIt + b2 OCIt + et                                                                                                                                                                                          (3) 

 

   Sample size   p-value of two-tailed tests 

Final sample     13,127  Model 2     Model 3  

Adjusted R2    7.89%      1.24% 

p-value          (0.000) 

 

 

Manufacturing firms 4,088  Model 2     Model 3 

Adjusted R2    2.64%      1.02% 

p-value        (0.000) 

 

Utilities firms  732  Model 2     Model 3 

Adjusted R2    6.74%      0.52% 

p-value        (0.000) 

  

Merchandise firms 940  Model 2     Model 3 

Adjusted R2    6.39%      0.43% 

p-value        (0.000) 

 

 

Financial firms  4,728  Model 2     Model 3 

Adjusted R2    21.54%      1.65% 

p-value        (0.000) 

 

 

Other firms  2,639  Model 2     Model 3 

Adjusted R2    2.56%      0.77% 

p-value             (0.000) 

 

 

Note: All variables are as defined in Table 2. 
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Table 7: Results of the incremental information content of each OCI component  
Panel A: Incremental information content of PENT 

PRICEt  = a + b0 BVt + b1 GRSt + b2 SELt + b3 DPRt  + b4 INTt + b5 TAXt  +  b6 NOPt  + b7  OTHt + b8 PENt  + et    

PEN                         Final sample Manufacturing Utilities  Merchandise Financial Other    

Coefficient  2.232  1.743  2.901  2.220  2.137  0.685 

t-value   (1.08)  (2.50***) (2.22**)  (2.46***) (1.07)  (0.48) 

Adjusted R2  82.54%    74.35%   64.68%  54.83%  83.19%  93.52% 

F-value   6822.74*** 1296.47*** 149.53*** 126.74*** 2911.11*** 4158.50*** 

 

Panel B: Incremental information content of CURT 

PRICEt  = a + b0 BVt + b1 GRSt + b2 SELt + b3 DPRt  + b4 INTt + b5 TAXt  +  b6 NOPt  + b7  OTHt + b8 CURT + et  

CUR   Final sample Manufacturing Utilities  Merchandise Financial Other    

Coefficient  -6.892  0.592  0.138  1.475  -13.301  0.023 

t-value   (-1.98**) (0.63)  (0.06)  (0.98)  (-1.67*)  (0.93) 

Adjusted R2  83.00%    74.19%   64.33%  54.71%  84.14%  93.51% 

F-value   7043.37*** 1285.95*** 147.30*** 126.12*** 2772.63*** 4673.87*** 

 

Panel C: Incremental information content of DERT 

PRICEt  = a + b0 BVt + b1 GRSt + b2 SELt + b3 DPRt  + b4 INTt + b5 TAXt  +  b6 NOPt  + b7  OTHt + b8 DERT + et  

DER   Final sample Manufacturing Utilities  Merchandise Financial Other    

Coefficient  3.144  4.324  0.380  2.589  3.125  2.131 

t-value   (3.48***) (6.08***) (0.78)  (6.94***) (3.26***) (3.80***) 

Adjusted R2  66.41%    78.38%   64.43%  56.77%  87.58%  93.60% 

F-value   9173.64*** 1621.47*** 148.21*** 137.04*** 3686.00*** 4213.75*** 

 

Panel D: Incremental information content of SECT 

PRICEt  = a + b0 BVt + b1 GRSt + b2 SELt + b3 DPRt  + b4 INTt + b5 TAXt  +  b6 NOPt  + b7  OTHt + b8 SECT + et  

SEC   Final sample Manufacturing Utilities  Merchandise Financial Other    

Coefficient  -1.008  3.553  11.273  12.822  -1.472  4.704 

t-value   (-0.54)  (2.47***) (1.80*)  (2.22**)  (-0.75)  (1.65**) 

Adjusted R2  82.50%    74.20%   64.60%  54.81%  83.26%  93.59% 

F-value   6820.04*** 1286.65*** 149.06*** 126.64*** 2601.04 *** 4210.54*** 

 

 

Panel E: Panel E: Incremental information content of OCAT 

 

PRICEt  = a + b0 BVt + b1 GRSt + b2 SELt + b3 DPRt  + b4 INTt + b5 TAXt  +  b6 NOPt  + b7  OTHt + b8 OCAT + et  

 

OCA   Final sample Manufacturing Utilities  Merchandise Financial Other    

Coefficient  4.250  5.564  0.655  3.352  4.245  2.326 

t-value   (4.36***) (5.99***) (0.91)  (7.37***) (4.094***) (3.41***) 

Adjusted R2  86.71%    78.45%   64.48%  56.83%  87.98%  93.57% 

F-value   9417.04*** 1628.09*** 148.29*** 137.26*** 3827.73*** 4196.68*** 

 

Notes: *, **, and *** indicate statistical significance at the 10 percent, 5 percent, and 1 percent levels, respectively. The 

variables GRSt, SELt, DPRt, INTt, TAXt, NOPt, OTHt, PENt, CURt, DERt, SECt, and OCAt are defined as before. 

BVt = Total book value of equity at time t. 
PRICEt = Total market value of equity at time t. 

All variables are scaled by the total outstanding shares at time t. 
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Table 8:  Incremental information content of OCI components with price as a dependent variable 
Panel A: Results of the incremental information content of OCI components taken as a group  

PRICEt  = a + b0 BVt + b1 GRSt + b2 SELt + b3 DPRt  + b4 INTt + b5 TAXt  +  b6 NOPt  + b7 OTHt + b8 PENt  + b9 CURt  + b10 DERt  + b11 SECt  + b12 OCAt  + et   
 
 Intercept     BV        GRS        SEL          DPR         NOP        INT       TAX        OTH        PEN       CUR       DER        SEC       OCA      Adj. R2   F-value   p-value            

Final        6.536         0.771      1.125       -1.151         3.476        -0.708     -0.380      5.557        1.753        4.295      -3.490      10.071     -3.027     1.728       87.53%   7011.42   0.000 

sample   (6.29***)  (7.29***) (2.74***) (-2.85***) (2.80***) (-0.79)     (-0.72)     (3.23***)  (1.60*)     (2.06**)  (-1.32)    (1.85*)   (-1.90**)  (2.583***)    

 

Manuf.  7.042       0.328       4.271        -3.947        0.021      -0.010       -5.465      -0.109       0.189      1.153        1.034      -1.074      1.912        6.965      78.64%   1140.61     0.000 

               (5.45***) (2.38***)  (5.93***) (-4.82***)  (0.12)      (-0.52)    (-2.64***)  (-0.66)    (0.89)     (1.79*)      (1.15)     (-0.154)    (1.65*)     (0.69) 

 

Utilities    6.489       0.493        3.912       -2.512         -2.081      3.548       -4.025       -0.074      1.035      2.354       0.1810     -7.599     7.938        10.990      65.24%   106.41     0.000 

               (6.22***) (5.92***) (6.07***) (-3.04***)   (-1.37)    (3.12***) (-5.54***)  (-0.18)   (1.238)   (1.73*)      (0.82)      (-1.74*)   (1.23)       (1.78*) 

 

Merch.   8.395        0.278         4.937        -5.013       -1.945       3.553        -9.210       0.565      -1.193     2.015       1.552      -2.239     12.11          6.229       57.10%    96.44    0.000 

              (8.24***) (3.26***) (7.74***)   (-7.88)     (-1.68*)    (2.85***)  (-6.37***)   (0.51)     (-0.63)   (2.45***) (1.04)    (-0.52)     (2.56***)   (1.14) 

 

Financial  7.509     0.504        1.305       -2.189          15.102      -1.029      -0.382       4.639         2.748       20.154     -8.251     12.01      -4.620        19.67     89.62%  3125.53   0.000 

               (4.91***) (3.88***) (4.42***)  (-3.10***)  (4.05***)  (-0.84)    (-0.86)     (2.65***) (1.62*)     (2.60***) (-1.76*) (-2.45***) (-2.80***) (3.13***) 

 

Other      8.862      0.819         2.776       -2.224         -2.747        2.084      -2.297     1.909         -0.351       0.898         0.622       27.36      4.089     -32.74       93.82%  3029.35   0.000 

           (12.09***)  (6.12***) (6.48***) (-5.34***) (-3.70***)  (1.23)    (-1.84*)    (1.07)        (-0.87)      (0.71)         (0.45)     (3.65***) (1.35)  (-3.43***) 

 

 

Panel B: F-value using the Wald test for the incremental information contents of five components (PEN, CUR, DER, SEC and OCA) of OCI taken together 

    Full sample Manuf.  Utilities     Merch.              Financial   Other 

F-value using Wald test                 12.86  11.63  1.96  14.49  17.24   6.24 

p-value                   (0.000)  (0.000)  (0.081)  (0.000)  (0.000)  (0.000) 

 

Notes: *, **, and *** indicate statistical significance at the 10 percent, 5 percent, and 1 percent levels, respectively. 

The Wald test is computed for the incremental information content of the five components of other comprehensive income (PEN, CUR, DER, 

SEC, and OCA) by calculating the F-value for the joint significance of the five coefficients corresponding to the five other comprehensive income 

components for the final sample and the five industry subsamples. 

All variables are as defined in Table 7. 

Manuf. = Manufacturing. 

Merch. = Merchandise. 
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Table 9: Test of the relative information content: The decomposition of net 

income and other comprehensive income relative to summary figures of net 

income and OCI with price as a dependent variable 
PRICEt  = a + b0 BVt + b1 GRSt + b2 SELt + b3 DPRt  + b4 INTt + b5 TAXt  +  b6 NOPt  + b7  

                           OTHt + b8 PENt  + b9 CURt  + b10 DERt  + b11 SECt  + b12 OCAt  + et                         (5) 

Versus: 

PRICEt = a + b0 BVt + b1 NIt + b2 OCIt + et                                                                                  (6) 
 

   Sample size   p-value of two-tailed tests 

Final sample     13,127  Model 5     Model 6  

Adjusted R2    87.53%      80.69% 

p-value          (0.000) 

 

 

Manufacturing firms 4,088  Model 5     Model 6 

Adjusted R2    78.64%      56.88% 

p-value        (0.000) 

 

Utilities firms  732  Model 5     Model 6 

Adjusted R2    65.24%      55.97% 

p-value        (0.000) 

  

Merchandise firms 940  Model 5     Model 6 

Adjusted R2    57.10%      40.69% 

p-value        (0.000) 

 

 

Financial firms  4,728  Model 5     Model 6 

Adjusted R2    89.62%      80.83% 

p-value        (0.000) 

 

 

Other firms  2,639  Model 5     Model 6 

Adjusted R2    93.82%      92.16% 

p-value             (0.000) 

 
 

Note: All variables are as defined in Table 7. 
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Abstract 
This paper focuses on the construct of positive communication and how it is related to our 

business life. First it presents another way to feel good about one self: self-compassion.  Next, 

it discusses the fact that while self-compassion is beneficial to our own being it also affects our 

business life providing better communication. Positive communication entails treating oneself 

with kindness, recognizing one’s shared humanity, and being mindful can be very beneficial 

for our business environment that we are a part of. A questionnaire called Self-Compassion 

Scale is used to measure the effect of self compassion on our business communications.  Finally, 

this article suggests that self-compassion may offer benefits to our own being and our business 

life. Research is presented so as to show that self-compassion provides great emotional benefits, 

motivation and brings success to an individual and the business environments.    

  
Key Words: Business, Motivation, Communication, Effectiveness. 

  

1. Introduction 

An idea is a conception formed by effort. Businesses thrive on new ideas, and very often their 

success relies on new conceptions or plans developed by employees of the company. Therefore, 

managers must be aware of ways to encourage the production of ideas in the workplace. 

However, idea generation is not enough. Ideas must also be communicated to others in order to 

be beneficial to any business.  Positive relationships can mean the difference between success 

or failure in our business  and personal life. And, communication is the key to these 

relationships. The more effectively we communicate with others, the more satisfying and 

successful our relationships will be. This paper presents  methods and strategies that managers 

can use to aid in idea collection. 

 

People often want to wait to talk about things. Some want to wait until things are perfect, until 

they are "totally in love" before they want to really communicate from the heart. Others try to   

ignore issues by putting off important communication until things are hopelessly beyond repair.  

If we listen our coworkers communication will be much more effective if you understand the 

other person's point of view. Restate their position so that they know that you understand. Then, 

perhaps they will listen to you as well. 

We all come from different backgrounds, families, and traditions to the workplaces. A word or 

phrase can have totally different connotations to different people. Expectations vary based on 

our experience. At workplaces we have to make sure our  expectations are clear to avoid 

misunderstandings. 
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In business life, common goals and objectives cement relationships. Maintaining this focus on 

common goals, beliefs, and values, helps bring people together as team members working for 

a common cause.  

As humans we all have things we do right and we all make mistakes.  When working with 

people if we try to emphasize the positive in our communication with others. We can look for 

things that the other person does right. Negative or corrective messages, although sometimes 

necessary, are much easier to accept (and learn from)  honest praise and sincere appreciation. 

 Make kindness the hallmark of your communication.  

This culture of offense has invaded our personal and business communications as well. We all 

make mistakes and we need to forgive each other if we have any hope of communicating 

positively. 

  

Communicate About Communication when we choose positive communication  it mades huge 

difference in our environments that we are in such as the workplaces. 

Businesses will run more effectively if your attitude and thoughts are geared towards positive 

production. Dwelling on negatives, say business consultants, drains your creativity and energy. 

As executive management surveys  shows that, it is natural to look at business challenges as 

something negative. But by reaching the business issues positive altitude shows that it can 

create a positive outlook that will translate into success. 

 

Communication as one way positive thinking can translate to success. When you talk with 

others using positive words and express positive nonverbal communication, you are seen as 

someone who is knowledgeable and credible. As business research findings  points out, people 

want to do business with someone with those attributes. 

 

 

It is learnable how to use positive thinking to land a sale, effectively run a business, and retain 

customers and employees. Part of the process is communication skills, using positive words 

that depict images of strength, success and joy.  

How you use communication skills to address problems is another way. Using positive 

communication techniques with employees and clients help to portray a good image of your 

company. 

 

METHODS OF COMMUNICATION 

As a matter of principle, and in order to survive, managers must strive for higher quality in 

communicating company goals and vision to employees. The communication process is 

demonstrated in various ways outlined in the following research. Managers are concerned with 

the cost of communication and how it can be decreased by efficient personnel and proper 

equipment, materials, and procedures. One of the most widely used methods of communication 

in the workplace is the business meeting. Successful business meetings and conferences depend 

on planning, including an agenda, skillful conducting of the meeting, and cooperation by the 

participants. Meetings can help to improve or modify the attitudes of participants as they gain 
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understanding and insights by hearing the viewpoints of others. Business meetings also can 

help develop a more willing acceptance of change. 

A popular method of communication is written communication through technology. Managers 

communicate with different PC software applications in sharing information and ideas within 

the organization. Word processing is a computer application that facilitates writing, editing, 

formatting, and printing text. The ability to keyboard a document, store the document 

electronically, and edit the electronic version allows the easy addition, deletion, or movement 

of text. 

IMPORTANCE OF COMMUNICATING VISION 

Managers often spend the majority of their time focusing on developing a vision statement for 

their organization without realizing the significance of effectively communicating the vision. It 

is not enough to write the vision statement and post it in the organization. Life must be breathed 

into the vision through clear and creative communication channels. This portion of the paper 

will focus on different ways managers should communicate the organizational vision to 

employees so that it is viewed as a shared vision. Effective methods for communicating the 

leadership vision include repetition, simplistic instruction, living the vision, powerful language, 

positive communication, and conviction. It is important for the vision to be repeated as 

frequently as possible. The vision should be incorporated into every aspect of the organization 

and worked into as many conversations as possible. It should be integrated into as many 

communication channels as possible--personal presentations, written communications, e-mails, 

company newsletters, meetings, advertising, marketing campaigns, and plaques and engravings 

which state the vision placed in organization hallways, offices, and lobbies (Dolak, 2002). 

Many people learn through repetition. For example, sometimes when a person reads a particular 

passage from a book, the first time it is not clear. Therefore, it becomes necessary to reread the 

passage for a clearer or deeper understanding. The more often a person is exposed to something, 

the more likely he is to remember it. Communicating the corporate vision is no different. It has 

to be seen, viewed, and heard multiple times in order to be remembered. "The more times and 

ways people hear the vision statement, the more comfortable they will become with it. 

Repetition breeds awareness, acceptance, and understanding" (Parker, 2001). 

Because people have different learning styles, using several sources to communicate the vision 

is an excellent way to teach the vision across various learning styles (for example, auditory, 

visual, and kinesthetic). Organizations normally communicate through group meetings, 

newsletters, magazines, Intranets, posters, and informal hallway conversations. Face to face 

presentations are the most persuasive for bringing about change in attitude, multimedia 

presentations are good at evoking memories, and written communications are best at reinforcing 

and deepening understanding (Parker, 2001). However, because we all learn differently, it is 

necessary to use a variety of communication vehicles. 

 

Keeping the vision simple is another essential element of effectively communicating the vision. 

Managers often make the mistake of using language that is confusing to their audience. Some 

managers have the misconception that complex words are necessary to bring clarity to the 

vision. Just the opposite is true. Simple and less complex words are best when communicating 

the vision. "Part of what makes a good idea good is its clarity and simplicity" (Adamson, 
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Emswiller & Ollier, 1991). How President Kennedy announced his vision of a man on the moon 

is a great example of communicating a vision in a simple manner. Kennedy stated in a dramatic 

television news conference that "we would put a man on the moon before the end of the decade." 

He did not bog the public down in the nuts and bolts of telemetry, guidance systems, and lunar 

landing modules (Adamson, Emswiller & Ollier, 1991). "Words are the currency of ideas. We 

devalue that currency when we express ourselves in pat phrases, jargon, and words that pose 

instead of words that work" (Adamson, Emswiller & Ollier, 1991). Managers should take 

Winston Churchill's advice that "old words are good, short words are better, and old, short 

words are best of all" (Adamson, Emswiller & Ollier, 1991). 

 

Everything managers do and do not do is observed and interpreted by their employees. 

Exhibiting behavior that even remotely appears to contradict the vision will undermine the 

manager's credibility when it comes to promoting direction (Parker, 2001). "A good vision is a 

vision that is lived constantly and consistently" (Dolak, 2001). It is important that powerful 

language be used when leaders are communicating the vision. "Successful leaders use 

metaphors and figures of speech; they give examples, tell stories, and relate anecdotes; they 

draw word pictures; and they offer quotations and recite slogans" (Kouzes & Posner, 1995). 

Metaphors are an extremely powerful way for managers to communicate the vision. According 

to Kouzes & Posner (1995), metaphors give vividness and tangibility to the manager's vision. 

The words of Rev. King Jr. are perfect examples of how metaphorical expressions can bring a 

vision to life. Rev. King's skillful usage of words gave listeners a visceral feel for his vision 

(Kouzes & Posner, 1995). 

Managers learn to master the richness of figurative speech so that they can paint the word 

pictures necessary to effectively communicate the meaning of the vision (Kouzes & Posner, 

1995). Managers must use positive communication and convey conviction when unveiling the 

vision. When the vision is communicated, the manager should show enthusiasm and 

excitement. Enthusiasm and emotions are infectious, so managers should let them show. 

Managers should speak clearly and quickly while making eye contact. All of these signals are 

cues to others that the manager is personally excited about the vision (Kouzes & Posner, 1995). 

Speaking of the vision "from the heart" is very important. In order for managers to speak of the 

vision from the heart, they must believe in the vision without a doubt. If they do not have faith, 

they may fail at communicating the vision before getting started. If managers experience 

difficulty imagining the vision, it will be almost impossible for them to communicate the vision 

convincingly. 

An organization's vision is one of the cornerstones of organizational survival. Managers must 

identify ways to effectively communicate the vision to employees, so those employees feel a 

sense of ownership and excitement. The vision may fail without buy-in from employees. 

According to Kouzes & Posner (1995), employee ownership and excitement will foster 

productivity and efficiency in an organization. Managers can promote a good work environment 

through a clear and solid vision statement. It is important that managers carry the message of 

the vision to the employees of an organization. Thus, to be successful, managers must repeat 

the vision, make it visible, live it, make it simple, and deliver it with power, optimism, and 

passion. 

Having compassion for oneself is really no different than having compassion for others. Think 

about what the experience of compassion feels like. First, to have compassion for others you 
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must notice that they are suffering. If you ignore that homeless person on the street, you can’t 

feel compassion for how difficult his or her experience is. Second, compassion involves feeling 

moved by others' suffering so that your heart responds to their pain (the word compassion 

literally means to “suffer with”). When this occurs, you feel warmth, caring, and the desire to 

help the suffering person in some way. Having compassion also means that you offer 

understanding and kindness to others when they fail or make mistakes, rather than judging them 

harshly. Finally, when you feel compassion for another (rather than mere pity), it means that 

you realize that suffering, failure, and imperfection is part of the shared human experience. 

“There but for fortune go I.” 

Self-compassion involves acting the same way towards yourself when you are having a difficult 

time, fail, or notice something you don’t like about yourself. Instead of just ignoring your pain 

with a “stiff upper lip” mentality, you stop to tell yourself “this is really difficult right now,” 

how can I comfort and care for myself in this moment? Instead of mercilessly judging and 

criticizing yourself for various inadequacies or shortcomings, self-compassion means you are 

kind and understanding when confronted with personal failings – after all, who ever said you 

were supposed to be perfect? You may try to change in ways that allow you to be more healthy 

and happy, but this is done because you care about yourself, not because you are worthless or 

unacceptable as you are. Perhaps most importantly, having compassion for yourself means that 

you honor and accept your humanness. Things will not always go the way you want them to. 

You will encounter frustrations, losses will occur, you will make mistakes, bump up against 

your limitations, fall short of your ideals. This is the human condition, a reality shared by all of 

us. The more you open your heart to this reality instead of constantly fighting against it, the 

more you will be able to feel compassion for yourself and all your fellow humans in the 

experience of life. 

The three elements of self-compassion 

Self-kindness. Self-compassion entails being warm and understanding toward ourselves when 

we suffer, fail, or feel inadequate, rather than ignoring our pain or flagellating ourselves with 

self-criticism.  Self-compassionate people recognize that being imperfect, failing, and 

experiencing life difficulties is inevitable, so they tend to be gentle with themselves when 

confronted with painful experiences rather than getting angry when life falls short of set ideals. 

People cannot always be or get exactly what they want. When this reality is denied or fought 

against suffering increases in the form of stress, frustration and self-criticism.  When this reality 

is accepted with sympathy and kindness, greater emotional equanimity is experienced. 

 

Common humanity. Frustration at not having things exactly as we want is often accompanied 

by an irrational but pervasive sense of isolation – as if “I” were the only person suffering or 

making mistakes.  All humans suffer, however. The very definition of being “human” means 

that one is mortal, vulnerable and imperfect.  Therefore, self-compassion involves recognizing 

that suffering and personal inadequacy is part of the shared human experience - something that 

we all go through rather than being something that happens to “me” alone.  It also means 

recognizing that personal thoughts, feelings and actions are impacted by “external” factors such 

as parenting history, culture, genetic and environmental conditions, as well as the behavior and 

expectations of others.  Thich Nhat Hahn calls the intricate web of reciprocal cause and effect 

in which we are all imbedded “interbeing.”  Recognizing our essential interbeing allows us to 

be less judgmental about our personal failings. After all, if we had full control over our behavior, 

how many people would consciously choose to have anger issues, addiction issues, debilitating 

social anxiety, eating disorders, and so on?  Many aspects of ourselves and the circumstances 
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of our lives are not of our choosing, but instead stem from innumerable factors (genetic and/or 

environmental) that we have little control over.  By recognizing our essential interdependence, 

therefore, failings and life difficulties do not have to be taken so personally, but can be 

acknowledged with non-judgmental compassion and understanding. 

 

Mindfulness. Self-compassion also requires taking a balanced approach to our negative 

emotions so that feelings are neither suppressed nor exaggerated.  This equilibrated stance stems 

from the process of relating personal experiences to those of others who are also suffering, thus 

putting our own situation into a larger perspective. It also stems from the willingness to observe 

our negative thoughts and emotions with openness and clarity, so that they are held in mindful 

awareness. Mindfulness is a non-judgmental, receptive mind state in which one observes 

thoughts and feelings as they are, without trying to suppress or deny them. We cannot ignore 

our pain and feel compassion for it at the same time.  At the same time, mindfulness requires 

that we not be “over-identified” with thoughts and feelings, so that we are caught up and swept 

away by negative reactivity. 

What self-compassion is not 

When individuals feel self-pity, they become immersed in their own problems and forget that 

others have similar problems.  They ignore their interconnections with others, and instead feel 

that they are the only ones in the world who are suffering. Self-pity tends to emphasize 

egocentric feelings of separation from others and exaggerate the extent of personal suffering. 

Self-compassion, on the other hand, allows one to see the related experiences of self and other 

without these feelings of isolation and disconnection. Also, self-pitying individuals often 

become carried away with and wrapped up in their own emotional drama. They cannot step 

back from their situation and adopt a more balanced or objective perspective. In contrast, by 

taking the perspective of a compassionate other towards oneself, "mental space" is provided to 

recognize the broader human context of one’s experience and to put things in greater 

perspective. (“Yes it is very difficult what I’m going through right now, but there are many 

other people who are experiencing much greater suffering.  Perhaps this isn’t worth getting 

quite so upset about...") 

 

Self-compassion is also very different from self-indulgence. Many people say they are reluctant 

to be self-compassionate because they’re afraid they would let themselves get away with 

anything.  “I’m stressed out today so to be kind to myself I’ll just watch TV all day and eat a 

quart of icecream.” This, however, is self-indulgence rather than self-compassion.  Remember 

that being compassionate to oneself means that you want to be happy and healthy in the long 

term. In many cases, just giving oneself pleasure may harm well-being (such as taking drugs, 

over-eating, being a couch potato), while giving yourself health and lasting happiness often 

involves a certain amount of displeasure (such as quitting smoking, dieting, exercising).  People 

are often very hard on themselves when they notice something they want to change because 

they think they can shame themselves into action – the self-flagellation approach.  However, 

this approach often backfires if you can’t face difficult truths about yourself because you are so 

afraid of hating yourself if you do.  Thus, weaknesses may remain unacknowledged in an 

unconscious attempt to avoid self-censure. In contrast, the care intrinsic to compassion provides 

a powerful motivating force for growth and change, while also providing the safety needed to 

see the self clearly without fear of self-condemnation. 
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Self-compassion versus self-esteem 

Although self-compassion may seem similar to self-esteem, they are different in many 

ways.  Self-esteem refers to our sense of self-worth, perceived value, or how much we like 

ourselves. While there is little doubt that low self-esteem is problematic and often leads to 

depression and lack of motivation, trying to have higher self-esteem can also be problematic.  In 

modern Western culture, self-esteem is often based on how much we are different from others, 

how much we stand out or are special.  It is not okay to be average, we have to feel above 

average to feel good about ourselves.  This means that attempts to raise self-esteem may result 

in narcissistic, self-absorbed behavior, or lead us to put others down in order to feel better about 

ourselves.  We also tend to get angry and aggressive towards those who have said or done 

anything that potentially makes us feel bad about ourselves.  The need for high self-esteem may 

encourage us to ignore, distort or hide personal shortcomings so that we can’t see ourselves 

clearly and accurately. Finally, our self-esteem is often contingent on our latest success or 

failure, meaning that our self-esteem fluctuates depending on ever-changing circumstances. 

 

In contrast to self-esteem, self-compassion is not based on self-evaluations. People feel 

compassion for themselves because all human beings deserve compassion and understanding, 

not because they possess some particular set of traits (pretty, smart, talented, and so on). This 

means that with self-compassion, you don’t have to feel better than others to feel good about 

yourself.  Self-compassion also allows for greater self-clarity, because personal failings can be 

acknowledged with kindness and do not need to be hidden. Moreover, self-compassion isn’t 

dependent on external circumstances, it’s always available – especially when you fall flat on 

your face!  Research indicates that in comparison to self-esteem, self-compassion is associated 

with greater emotional resilience, more accurate self-concepts, more caring relationship 

behavior, as well as less narcissism and reactive anger. 

Self-compassion is an open-hearted way of relating to negative aspects of oneself and 

one’s experience that enables greater emotional resilience and psychological well-being. 

According to the definition proposed by Neff, self-compassion is composed of three key factors: 

(a) self-kindness – extending kindness and understanding to oneself in instances of perceived 

inadequacy or suffering rather than harsh judgment and self-criticism, (b) common humanity – 

seeing one’s experiences as part of the larger human experience rather than seeing them as 

separating and isolating, and (c) mindfulness – holding one’s painful thoughts and feelings in 

balanced awareness rather than over-identifying with them in an exaggerated manner. 

Western psychologists have only recently begun to examine self-compassion, but the 

construct is central to the 2,500 year old tradition of Buddhist psychology.  Interest in self-

compassion has been fueled by a larger trend towards integrating Buddhist constructs such as 

mindfulness with Western psychological approaches, exemplified in clinical interventions such 

as Mindfulness-Based Stress Reduction (MBSR) and Mindfulness-Based Cognitive Therapy. 

While mindfulness has received more research attention than self-compassion (with dozens of 

studies supporting the effectiveness of mindfulness-based interventions), the two constructs are 

intimately linked. Mindfulness refers to the ability to pay attention to one’s present-moment 

experience in a non-judgmental manner. Self-compassion entails holding negative self-relevant 

emotions in mindful awareness, generating feelings of kindness towards oneself and insight 

into the interconnected nature of the human experience. There is some evidence to suggest that 

increased self-compassion may actually help explain the success of mindfulness-based 

interventions: one study found that increased self-compassion levels after participation in a six-

week MBSR program mediated reductions in stress associated with the program.  
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While self-compassion has similarities to the concept of unconditional self-acceptance 

proposed by humanistic psychologists such as Albert Ellis or Carl Rogers, self-compassion is 

a broader construct. In addition to accepting oneself with kindness and non-judgment, self-

compassion entails emotional equanimity and recognition of interconnectedness.  Moreover, 

while self-acceptance may theoretically entail passivity towards personal shortcomings, self-

compassion involves the desire to alleviate one’s suffering, and is therefore a powerful 

motivating force for growth and change. 

Most research on self-compassion has been conducted using the Self-Compassion Scale 

(SCS), a self-report measure created by Neff. The scale has strong psychometric properties and 

demonstrates concurrent, discriminate, and convergent validity (e.g., significant correlations 

with therapist and partner reports of self-compassion, positive correlations with emotional 

intelligence and negative correlations with self-criticism). Research suggests that self-

compassion is strongly related to emotional well-being. For instance, higher levels of self-

compassion have been associated with greater life satisfaction, social connectedness, self-

determination, and self-concept accuracy, as well as greater emotional equanimity when 

confronting daily life events.  Self-compassion has also been associated with less anxiety, 

depression, rumination, thought suppression, and perfectionism.  One study, for example, 

examined how self-compassion levels predicted behavior in a mock job interview task in which 

participants were asked to write about their greatest weakness. Those scoring higher in self-

compassion experienced less anxiety during the writing exercise, and also used more 

interconnected and less isolating language when discussing their weaknesses.   

 A study designed to examine the link between self-compassion and other positive 

psychological strengths found that self-compassion was associated with greater happiness, 

optimism, positive affect, wisdom, curiosity and exploration, and personal initiative.  The study 

also examined relations with the Big Five personality traits, and found that self-compassion 

was associated with less neuroticism and more agreeableness, extroversion, and 

conscientiousness, though self-compassion was still a significant predictor of psychological 

strengths when controlling for personality.   

Self-compassion appears to be adaptive in academic contexts.  Self-compassion is 

positively associated with mastery goals, which focus on the joy of learning for its own sake, 

and negatively associated with performance goals, which involve defending or enhancing one’s 

sense of self-worth through academic performances.  Research suggests that the link between 

self-compassion and mastery goals is mediated through the greater perceived competence and 

lesser fear of failure associated with self-compassion. By not harshly judging the self or blowing 

one’s failures out of proportion, self-compassion engenders self-confidence in one’s ability to 

learn and lessens the self-condemning aspects of failure, which in turn helps to foster mastery 

goal adoption.  Research also indicates that self-compassionate students exhibit more adaptive 

ways of coping with academic failures.   

 Self-compassion appears not only to benefit oneself, but also others within interpersonal 

relationships.  In a study of heterosexual romantic partners, self-compassionate individuals 

were described by partners as being more emotionally connected, accepting and autonomy-

supporting while being less detached, controlling, and verbally or physically aggressive.  Self-

compassion was also associated with more relationship satisfaction (as reported by oneself and 

one’s partner) and greater attachment security. Because self-compassion includes recognition 

of human connectedness, it allows for caring behavior with partners while reducing the need 

for ego-defensiveness associated with the desire to control or strike out against others. 653



  

In many ways, self-compassion is a useful alternative to the construct of self-esteem, 

providing similar psychological health benefits while avoiding its more problematic aspects.  

As Seligman argued in his book The Optimistic Child, self-esteem programs tend to emphasize 

feeling good about oneself rather than building competence, and may hamper the giving of 

critical feedback to children out of fear of protecting their self-esteem. High self-esteem is often 

associated with inflated and inaccurate self-concepts, making self-improvement difficult. 

Individuals may put others down in order to feel better about themselves, and high rather than 

low self-esteem is associated with narcissism and prejudice. High self-esteem is also associated 

with anger and aggression towards those perceived to threaten the ego. Because self-esteem is 

contingent on success in particular domains, moreover, it tends to falter in failure situations, 

leading to unstable feelings of self-worth.     

Self-compassion, in contrast, is not based on self-evaluations, social comparisons, or 

personal success. Rather, it stems from feelings of human kindness and understanding in the 

face of life’s disappointments.  For this reason, self-compassion does not require feeling “above 

average” or superior to others, and provides emotional stability when confronting personal 

inadequacies.  In a large community-based study, it was found that self-compassion displayed 

a moderate correlation with self-esteem, as should be expected given that both constructs tap 

into positive self-affect.  However, self-compassion was a stronger predictor of healthy self-to-

self relating than was global self-esteem, including more stable and less contingent feelings of 

self-worth, less narcissism, anger, social comparison, and public self-consciousness. In a series 

of lab-based studies conducted by Leary and colleagues, self-compassion was also associated 

with more emotional balance than self-esteem when participants encountered potentially 

humiliating situations or received unflattering interpersonal feedback. When feelings of self-

compassion versus self-esteem were fostered through a mood induction exercise, moreover, 

participants in the self-compassion condition were more likely to acknowledge their role in 

painful remembered life events without feeling overwhelmed with negative emotions (as 

compared to those in the self-esteem or control conditions).  

Many theorists assume that high self-esteem is essential to psychological health.  For 

instance, proponents of terror management theory argue that self-esteem is necessary because 

it provides a sense of meaning, symbolic immortality, and security that buffers existential 

anxiety.  At the same time, they acknowledge that the need for self-esteem can create a type of 

ego-defensiveness that may harm relations with others and inhibit growth and change. Self-

compassion offers a sense of meaning, belonging and security that is not dependent on 

bolstering one’s ego or on evaluating the self in contrast to others. Rather, it stems from 

recognizing and feeling tenderness for the shared human experience.  Self-compassion provides 

a caring motivation for personal growth, while reducing the need for distorting, positive 

illusions about the self. 

 Given the strong association between self-compassion and mental health, self-

compassion is likely to have important applications in clinical settings. The compassionate 

mind training (CMT) program developed by Gilbert is an intervention program designed for 

individuals who experience chronic shame and self-criticism. In the program, clients are taught 

how to be self-soothing and to generate feelings of compassion and warmth towards themselves 

when they feel threatened, defensive, or self-critical. A pilot study on the effectiveness of CMT 

found that clients experienced significant reductions in depression, anxiety, self-criticism, 

shame, inferiority and submissive behaviors.  

Researchers are beginning to examine group differences in self-compassion, including 

variables such as age, gender, and culture. For instance, a recent cross-cultural study compared 
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average levels of self-compassion in Thailand, Taiwan and the United States. It was found that 

self-compassion levels were highest in Thailand, where original Buddhist teachings on self-

compassion are integrated with daily life, and lowest in Taiwan, where there is a strong 

Confucian emphasis on self-improvement through self-criticism. Americans fell in between 

these two poles. Self-compassion was associated with interdependent self-construal in Thailand 

but with independent self-construal in Taiwan and the U.S., and increased self-compassion was 

associated with less depression and greater life-satisfaction in all three cultures. Such findings 

suggest that the prevalence of self-compassion is linked to specific societal features such as 

parenting practices and philosophical worldviews than with general East-West differences in 

culture or self-construal, and that self-compassion may have universal psychological benefits.   

.Coding Key: 

Self-Kindness Items:  2, 6 

Self-Judgment Items: 11, 12 

Common Humanity Items: 5, 10 

Isolation Items:  4, 8 

Mindfulness Items:  3, 7 

Over-identified Items: 1, 9 

 

Subscale scores are computed by calculating the mean of subscale item responses. To compute 

a total self-compassion score, reverse score the negative subscale items - self-judgment, 

isolation, and over-identification (i.e., 1 = 5, 2 = 4, 3 = 3, 4 = 2, 5 = 1) - then compute a total 

mean.  
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HOW I TYPICALLY ACT TOWARDS MYSELF IN DIFFICULT TIMES 

 

Please read each statement carefully before answering. To the left of each item, indicate how 

often you behave in the stated manner, using the following scale: 

  

     Almost                                                                                               Almost 

      never                                                                                                 always 

          1                         2                         3                         4                         5 

 

_____1. When I fail at something important to me I become consumed by feelings of 

inadequacy.  

_____2. I try to be understanding and patient towards those aspects of my personality I don’t 

like.  

_____3. When something painful happens I try to take a balanced view of the situation. 

_____4. When I’m feeling down, I tend to feel like most other people are probably happier than 

I am. 

_____5. I try to see my failings as part of the human condition.  

_____6. When I’m going through a very hard time, I give myself the caring and tenderness I 

need.  

_____7. When something upsets me I try to keep my emotions in balance.  

_____8. When I fail at something that’s important to me, I tend to feel alone in my failure  

_____9. When I’m feeling down I tend to obsess and fixate on everything that’s wrong. 

_____10. When I feel inadequate in some way, I try to remind myself that feelings of 

inadequacy are shared by most people.  

_____11. I’m disapproving and judgmental about my own flaws and inadequacies.  

_____12. I’m intolerant and impatient towards those aspects of my personality I don’t like.  

COMMUNICATION: SKILL IMPROVEMENT 

How employees accomplish individual tasks helps to determine the success rate of the 

organization. Effective communication is an essential element governed by the constraints of 

time. The value that organizations place on time sets the limits at which employees strive to 

convey their ideas. Time is the one resource which can never be rolled back in determining 

priorities. Thus, it is important to become a competent communicator. Good communicators 

get ahead in business organizations, whereas poor communicators most likely will not advance 

to a position of greater responsibility. What is a manager's time worth in training to become 

well-versed? Considering a standard of 240 working days at eight hours for a typical business 

year, how does a manager contribute to the success or failure of the organization? 
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CONCLUSION 

An organization's ability to communicate positively is an important cornerstone for survival. 

Managers must identify ways to effectively communicate their ideas, methods, and vision to 

employees. By doing this, employees experience a sense of ownership and excitement in 

collaboration. As humans we all have things we do right and we all make mistakes.  When 

working with people if we try to emphasize the positive in our communication with others. We 

can look for things that the other person does right. Negative or corrective messages, although 

sometimes necessary, are much easier to accept (and learn from)  honest praise and sincere 

appreciation. 

 This culture of offense has invaded our personal and business communications as well. We all 

make mistakes and we need to forgive each other if we have any hope of communicating 

positively. 

  

Communicate About Communication when we choose positive communication  it mades huge 

difference in our environments that we are in such as the workplaces. 

The communication process will fail without buy-in from employees in achieving organization 

goals. As the enlightenment spreads throughout the organization, employees will communicate 

not only from department to department, but also from country to country in shaping the 2lst 

century. An arena of common issues bonded with effective positive communication will unify 

the workforce in producing a structure for commercialization. 
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Abstract 

Worldwide the growing role of SMEs and entrepreneurship has been noticed as 
drivers of growth and job creation, and as an effective tool to fight poverty. 
Furthermore, the rising importance of innovation and R&D represents big 
opportunities and challenges for SMEs. They also provides many positive effects to 
companies, however the innovation domain is still not developed enough to ensure 
a good business environment for SMEs.  
 
SMEs has different characteristics from large companies on different levels. For 
SMEs innovation and R&D is different from larger corporations, often lending fresh 
perspectives to innovation and R&D. SMEs, because of their limited sources and 
size, try to adopt different philosophies, more flexible to those applied by larger 
companies in order to actively participate in innovative researches, and not just in 
the areas that the large companies are unwilling to undertake. 
 
A successful SME needs a proper business environment including innovation. This 

is why this paper investigates the effects of R & D on SME’s firms. It focuses on 

what the increase of innovation effort can add to firms. In addition, how we can reach 

the optimal level of innovation and R & D so we can increase the positive effects of 

them. 

 

Keywords: Innovation, R&D, SMEs. 

 

1. Introduction 

The worldwide experience proves the special role and the importance of small 
and medium enterprises within the national economies. The role of small and 
medium enterprises is worldwide acknowledged for their unique contribution to the 
economic development. Both the developed countries and the ones in course of 
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development realize that the SMEs and the entrepreneurs play an important role in 
the economic development of a country. 

Innovation and R&D have enhanced greatly the competition spurred by the 
globalization of the world economies. Even small and medium-sized enterprises 
(SMEs) are now part of the challenges that globalization has made.  

SMEs has different characteristics from large companies on different levels. For 
SMEs innovation and R&D is different from larger corporations, often lending fresh 
perspectives to innovation and R&D. SMEs, because of their limited sources and 
size, try to adopt different philosophies, more flexible to those applied by larger 
companies in order to actively participate in innovative researches, and not just in 
the areas that the large companies are unwilling to undertake. 

A successful SME needs a proper business environment including innovation. 

This is why this paper investigates the effects of R & D on SME’s firms. It focuses 

on what the increase of innovation effort can add to firms. In addition, how we can 

reach the optimal level of innovation and R & D so we can increase the positive 

effects of them. Detailed instructions for preparing the papers are listed in this 

template. 

 

2. Definition of SMEs  

Small and medium-sized enterprises are businesses whose personnel numbers fall 
below certain limits. The main factors determining whether a company is an SME 
are according to European standards: 
1. Number of employees and 
2. Either turnover or balance sheet total. 

 

Table1: The main factors determining SME’s  

Company category Employees Turnover or Balance sheet total 

Medium-sized < 250 ≤ € 50 m ≤ € 43 m 

Small < 50 ≤ € 10 m ≤ € 10 m 

Micro < 10 ≤ € 2 m ≤ € 2 m 

Source: http://ec.europa.eu/growth/smes/business-friendly-environment/sme 

definition/index_en.htm 

661



 Zakariya CHABANI/ AICSS 2015 

  

 

 

3. The importance of SME’s 

An important involvement of small and medium enterprises is the fact that their 

contribution in the development is not limited to the sector of SMEs of the economy, 

but more than that, it is extended as impact on the enterprises in other sectors, with 

significant influences. Actually small and medium enterprises serve as engine of the 

economic growth. 

 

The statistics in almost all the countries show that the SMEs are absolutely very 

important in the economy, representing about 99% of all the companies, having 

influence on obtaining the gross domestic product and the supply of jobs. 

 

In economics where the conditions are always changing, the SMEs are flexible 

and they have a great capacity of adjustment, because of their low dimensions and 

their fast decisional process. They adapt easily to the requirement and demands of 

the consumers, which makes them closer to the market. 

 

Another important aspect is the fact that they generate applicable innovation for 

the economy. Many of the jobs will come from the innovation and the new 

discoveries will bring about new entrepreneurial adventures. Paul Almeida thinks 

that “SMEs play a unique, active and critical role in the innovation process by their 

ability to invent in the new technological space and to improve the high technology 

information networks” (Almeida, 2004). The creativity of small companies is the 

fuel of the entrepreneurial spirit and the economic growth. 

 

The small number of components, the low dimensions of the tangible assets, the 

smaller complexity of the activities and supple structures make it easier to situate in 

the foreground the preoccupations, decisions and actions of the knowledge resource. 

The entrepreneurial spirit, the intense interpersonal relations and the pronounced 

group cohesion, the versatility, flexibility and organizational dynamism are defining 

elements for the economy and the company based on knowledge, which are found 

traditionally in the small, dynamic companies. Therefore, there is a high 

harmonization between the small company and the economy based on knowledge 

(Nicolescu, 2001). 

 

Although the SMEs form the majority of the companies in the world, the 

percentage of the workforce that they hire varies from one country to another. In the 

Philippines, it represents 50%, whereas in the E.U., the SMEs represent in 66.3%, in 

Greece this number is 86.7%.In the case of OECD member countries, the SMEs 

represent more than 95% of the enterprises in most countries and they hire more than 

half of the employees in the private sector. In the New Zeeland, for instance, nine 

out of ten companies hire less than ten people. 

662



 Zakariya CHABANI/ AICSS 2015 

  

 

 

These types of companies flourished everywhere in Latin America, mostly in 

Brazil and Mexico. In Brazil, while the economy grew by only 0.8% in 1999, the 

SMEs grew by 6.5%. In Colombia, SMEs represent at the moment 36% of all the 

job opportunities and 63% of the jobs in industry. 

 

Regarding the Asian part it is acknowledged the fact that, some of the most high-

performance economies of the world (Taiwan and Hong Kong), strongly count on 

small enterprises. 81% of all the employees in Japan are concentrated in the SMEs, 

where an enterprise hires on average 9 employees compared to 4 in the E.U. 

 
In South Africa, the number of employees in SMEs is higher, recently estimated 

at 60%, while this sector gives about 40% of the production. 
 

The countries in course of development: The International Finance Corporation 

declares that: “in many countries in course of development, the private economy is 

almost entirely comprised in the SMEs" and that "they are the only realist possibility 

of employment for the millions of poor people in the entire world" (www 

prospects.ac.uk). 

4. SMEs growth  

It is concluded that knowledge positively affects the number of SMEs, which in 

turn, positively affects interpersonal trust. Note that the empirical results indicate 

that interpersonal trust does not affect the number of SMEs. Therefore, although 

knowledge development can reinforce SMEs, trust becomes widespread in a society 

when the number of SMEs is greater. (Petrakis and Kostis: 2012). 

4.1. SMEs’ Growth factors 

The most important factors for SME’s growth are: 

 

- Financing 

The major problem for SMEs is the funding. The governments can be very helpful 

for SMEs’ finance, mainly by reducing the burden of tax imposed on them.  

 

- The business environment 

 This can be improved by systematic and careful scrutiny of new regulations and 

by implementation of a business impact system to ensure the audit and monitoring 

of new legislation and the use of information technologies provides opportunities for 

reducing bureaucratic burdens on all companies, including SMEs. 
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- Technology 

Technology diffusion programs should: ensure quality control; promote customer 

orientation; upgrade the innovative capacity of firms including the promotion of 

general awareness of the value of innovation among management and stimulate 

demand for technical and organizational change. Technology diffusion programs 

should in particular have mechanisms for assessment which can guide and improve 

their operation and management on a continuing basis. 

 

- Management capabilities 

The quality of the managers of SMEs has to be developed either by encouraging 

training or by providing access to advisory and consultancy services. 

The most extensive assistance is provided by Japan which has both a highly 

developed system of advisory services and SME colleges. Any system aims to 

enhance the skill base of SMEs should take the following into consideration: 

specification of objectives; situation after the removal of the subsidy; collecting 

information from SMEs themselves. Measures to encourage information networks 

must seek to customize databases and avoid information overload. Four approaches 

have been developed to address these issues: know your customer; access; explicitly 

avoid interference with market mechanisms; and subsidization of information. 

 

- Access to markets 

Policy in this area seeks to tackle the disadvantages experienced by SMEs due to 

their lack of access to human resources, to external markets and to technology. 

Regarding public procurement, the United States, and other OECD countries such 

as Australia, have made comprehensive efforts to increase the “share” which small 

firms obtain of government contracts. 

 

5. The impact of R&D on SME’s growth  

Most SMEs are heavily reliant on external sources, including customers and 
suppliers, for the generation of new knowledge (Jones and Macpherson, 2006:155-
175). SMEs of all sizes must reach out into their external environment for necessary 
resources (Dickson et al., 2006: 487-513). In the present era of globalization, it is 
obvious the survival of the SMEs will be determined by their ability to manufacture 
and supply more, at competitive cost, in less delivery time, with minimum defects, 
using fewer resources (Sharma and Bhagwat, 2006: 199-223). To face this challenge, 
SMEs can use R&D to create synergies that allow firms to overcome difficulties and 
succeed.  

 
It is urgent for SMEs to construct a service platform of networked to speed up the 

product development (Lan et al., 2004: 51-67). Sharma and Bhagwat (2006) study 
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results reveal that R&D and innovation in SMEs is still in a backseat even though 
the use of technology is continuously increasing in their operations. 

 
New product development is of high importance for both large and small and 

medium-sized organizations (Pullen et al., 2008). To cope up with force of 
globalization, producers have to continuously innovate and upgrade the quality of 
their existing products (Acs and Preston, 1997: 1-9). In these circumstances, 
companies offer their customers the right products with features and quality, at the 
right time and at the right price can expect market success (Kusar et al., 2004:1-15). 

 In the R&D teams developing new products in the turbulent environments face 
quick depreciation of technology and market knowledge because of rapidly changing 
customer needs, wants and desires, and technological know-how (Akgun et al., 
2007:203-230). For instance, (Cooper et al., 2004: 43-56) identify various measures 
of R&D performance at the program and project levels. Measures of performing the 
entire R&D program include the percentage of business profits from new products, 
return on investment on R&D spending, and the success rate of launched/developed 
products. All of these measures show that R&D brings positive growths. 

 
A global market needs a short product development cycle; therefore SMEs are 

also forced into shifting from sequential to concurrent product development.  R&D 
for SMEs is not a choice but a duty to reduce the time-to-market in the intensively 
competitive market environment. 

Managers of SMEs should invest less in tangible assets, but more in those areas 
that will directly produce their future competitive advantage such as R&D. 
Therefore, managers of SMEs should recognize that R&D and innovation are 
essential in modern organizations. 

 
Providing innovative products with enhanced utility may help firms strengthen 

their competitive position in all markets. This innovation efforts will bring new and 
better products into the market while developing organizational and manufacturing 
processes that enable more efficient and cost-effective production, distribution and 
after-sales services. (Dangayach et al. 2005: 30-33). 

 
The figure below shows a “goal model” for innovation activities in SMEs. This 

model may be referred to as a “BCF model for innovation”, (BCF = better, cheaper 
and faster). 

 
SMEs frequently operate in niches and have direct contact to customers thereby 

potentially gaining valuable impulses in the form of customer feedback. Acting often 
in a more informal manner and confronted with fewer intra-firm hierarchy levels 
than large firms, SMEs seem to be, in many respects, better placed for innovations 
than their large counterparts. This potential edge, in normal course, should enable 
them to develop products better suited to market demands and thus bring more 
success. 
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In practice, however, the resource constraints coupled with market uncertainties 
(and a few other factors) limit the ability of SMEs to indulge in dedicated R&D and 
to experiment with the purpose of new product development. 
 
 
Figure.1: The BCF Model for innovation in SMEs 
 

 
Source: Rajnish Tiwari and Stephan Buse, 2007. 

 

 

6. Conclusion 

Small and medium-sized enterprises (SMEs) are indeed the engines of global 

economic growth. Their continued growth is a major subject for the economy and 

employment of any country. Towards that end, virtual research and development 

(R&D) could be a viable option to sustain and ease the operations of SMEs. 

 

Most of SMEs are undertaken R&D on their own, for that Collective Research is 

perfect for SMEs, because the aim is not that the SMEs to do their own research, but 

improve their organizational knowledge and learning, to help them identify 

technological needs in the market which can lead to changes in raw materials, 
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production and the market at large. The collective research can have a greater impact 

on SMEs than a traditional R&D could achieve. 

 

SMEs do not have a clear idea of how they will manage the new products once 

they are ready to bring it to market. They have an obvious lack of experience in 

management, which leaves the future of their product less than secure.   This is why 

they have to be able identifying technological gaps in the market, which will allow 

them to search for new innovation opportunities. 
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Abstract 

    This article will inform experts about the potential usage of selected modern 

tools for models of management of the electronic banking from the Applied 

Cybernetics perspective. The content of the article is based on cybernetics and 

general systems theory with a projection of these theories to the new 

communication technologies and to the new environment of information. This 

content should be contribute to the development of systemic integration of models 

in the field of modern banking and integrated electronic business in a cyberspace 

(that is e.g. e-commerce, e- business, e-government, etc.) with an electronic 

banking (i.e. e-banking). At least in the future an environment of designing new 

models of electronic banking must be solved by modern means cyber security and 

protection of the environment against cyber-attacks in the upcoming global cyber 

war in the whole world. 

 

 

 

Keywords: system integration, cyberspace, cyber security, economic cybernetics, 

electronic banking, information and communication technology. 
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1. Introduction 

Very fast development of science, development of new technologies and 
especially information and communications technologies (ICT) lead us to an 
understanding of these dynamic processes also in the field of economy and the 
whole civilization culture. The world goes very quickly in positive and negative 
direction, dependent on how we understand these changes and how we can affect 
not as information but also as a knowledge of the sciences, culture, life, and 
especially the "management processes and communication in animate and 
inanimate organisms (in technical systems). "This ingenious problem discussed in 
N. Wiener (1946) and called it cybernetics. Today's view of cybernetics is some 
individuals somehow misunderstood and often artificially replaced by other means 
of expression. But from a historical view of the world is cybernetics and its 
principles embodied in realized and functioning computer systems, robots, 
intelligent military means and also to the understanding of modern medicine in 
living organisms - for example homeostasis. 

The whole cybernetics was built on the theory of systems and also for 
understanding new means of control and communication, as are proving daily 
practice in the use of computers and the Internet, television, mobile phones, etc. 
Also to implementing electronic background other environments, such as trade (e-
business - e-business, e-commerce - e-commerce, e-commerce - e-commerce, e-
government and public administration - e-government etc.), as well as in banking 
(e-banking) and many other applications the civil-military systems from terrestrial 
and submarine-to-air and space resources. The whole cybernetic system can 
express its condition, reacting, layout and other structural needs in so-called 
cyberspace. In this space we can on the system model and the modeling of a real 
environment to create new structures of different nature, known today as cyberwar, 
cyber security, cybernetic, cyber terrorism, cyber bullying, etc. 

One of the tasks of scientific research is also issues of systemic understanding of 
the real environment and its transformation into appropriate models and especially 
analysis, identification or recognition of this environment (real system). The result 
is advanced modeling systems such as creating links – i.e. integration - and these 
are the known environment of system integration, for example, in electronic 
banking in the use of payment cards and mobile environments cashless relations. In 
higher level of resolution systems, for example, the question of appropriate 
connections (System Integration), e-commerce and e-banking funds, etc. 
For these and other reasons, is solved specific research and it is one of the subtasks 

expressed succinctly titled this post. In it are mainly dealt with the dynamic 

processes of system integration in cyberspace on current and emerging means of 

electronic banking. 
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2. The current state of knowledge systems in cyberspace 

    The key to working with models of real systems is to define systemic definition 

resolution level studied banking system indicated in figure number 1. First of all, 

this is the level of the real world in which there is an environment made up of 

social and technical systems as well as systems that socio-technical environment 

positively support (for example by providing energy resources) or negatively affect 

(their failures and effects, intentional or unintentional interference in this 

environment, etc.). On this defined environment is now classic and current 

resources formed and operated banking system and its payment system with space-

temporal definition (functionality at a time, for example, the existence of bank 

branches in the area - closer to clients and closer to business enterprises of the real 

world). 

    The dynamics of the world and now it also gives the possibility of a classical 

operation of funds in the banking sector and its innovative tendencies cyber 

security, for example cryptography. Also similarly in other sectors of the economy 

generated so important environmental trade (trade with the information, products, 

services, etc.). 

    In both these areas began to apply inevitably electronics and optoelectronics now 

- like environment with rapid processes of communication and information 

processing: electronic banking (e-banking) and e-commerce environment (e-

commerce). The whole area of socio-technical environment is now seen as an 

environment integrating systemic nearby areas providing data - information - 

knowledge - a vision in the other transformations of time (for example real-time 

processing and control), or process control in that real world considering 

information security and space (spread a hierarchically structured environment - 

modern now conceived cyberspace and also in a virtual background system 

integrated - in our case the banking system). Systemically expressed relationship is 

the basis of the research focused on the present and especially on modeling in 

cyberspace (generally using methods proven technical cybernetics). For new 

efficient, optimal and another cybernetic justifiable means of Information 

Management in electronic banking and adequate cybersecurity - expressed as a 

modern cyber security built against the now intelligent viruses and other means of 

cyber-attacks on the banking sector and existing information and communication 

resources of the banking sector. 
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Figure 1. Expression systemically integrated environment in cyberspace electronic 

banking 

 
Source: Own processing 

 

 

3. System definition of solved problems 

    In the process of solving subtasks research analysis was used (Figure No. 2) 

expressed systems, exactly cybernetic systems with its control and controlled 

subsystems and the necessary feedback and also with matching nuts input variables 

(stimuli cybernetic system) and nuts output variables (reaction cybernetic system) 

to the stimuli and of course the immediate surrounding stimuli and internal cues of 

this complex structured space-temporally expressed cybernetic system. S system 

(as part of cyber space defined by the partition of electronic banking) was defined 

for modeling. 
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Figure 2. Modelling capabilities of cybernetic systems in electronic banking 

 
Source: Own processing 

S system = {A, B, C, D, E, F, G, T} where: 

A is Matrix of suggestions, 

B is Matrix of reactions, 

C is The control subsystem matrix, 

D is Driven subsystem matrix, 

E is Matrix of all links (relations) within this cybernetic system S, 

F is Matrix of values and relationships of the inner and outer configuration S,  

G is Matrix of the filters for implementing cybersecurity S, 

T is Time matrix for dynamics (system response with a dynamic adaptation S). 

 

    The modelling is a transformation of the system using mathematical language 

and computer software. 

4. Discussion 

    The solution of this research effort was focused primarily on the modern concept 

of the entire system task on the basis of theoretical disciplines of cybernetics, 

operations research and systems theory. Creation of a new mathematical model was 

conceived as a temporal and spatial arrangement of cybernetic system, especially 

from the perspective of dynamic processes in a real environment and also the 

possibility in the future to monitor the limit state systems, especially in crisis 
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situations. Another meaning is seen in test new approaches to systemic concept of 

cyberspace and the possibility of creating an electronic methodology.  

5. Conclusion 

    The contribution of the research project is primarily in the demands on the 

gradual understanding of those theoretical modeling environment in the newly 

conceived cyberspace and in the dynamics of the processes giving insight on 

innovation processes in the banking sector. An important part was also gradually 

convince the world about new approaches to economic cybernetics as a dynamic 

environment with high technical demands and also with the intellectual background 

of the environment associated with the huge development of new intelligent robotic 

resources in this area too. Contribution of this paper is primarily to understand the 

need for systems integration capabilities and focus of the scientific and 

professional activities in a constructive understanding of the fundamental 

theoretical disciplines in accordance with the emerging knowledge society. 
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Abstract 

New perspectives on organizational structures have to go beyond the traditional, static view of 

hierarchical type and are expected to reflect the processes and interrelated systems within the 

organization. Such a perspective is thought to picture the “real functioning” of organizational 

structure. In this regard, “organigraph” introduced by Mintzberg and Ven der Heyden (1999) 

emerges as one of the most original representations of organization. “Organigraph” is seen as an 

evolutionary form of classical organization charts as they base on the internal and external 

network relations that more accurately reflect the functioning of organizations.  

Similarly, designing a business model is among the most challenging yet critical aspects in 

strategy formulation. Effective business models serve as tools to manage strategic paradoxes by 

enabling multiple-level decision making and conflict management in organizational network 

(Smith et al., 2010). Companies attempt to build integrative business models to simultaneously 

exploit firm competences and explore new opportunities in their environment.   

Accordingly, this study aims to discuss the function of “organigraphs” over examples from 

companies operating in different industries. After a qualitative study and desk research process, 

organigraphs of these companies will be put forth and their contributions to managerial and 

strategic views will be discussed in relation with their business models.  Moving from this point 

on, this study attempts to support the argument stating that the dynamic nature of organization 

structures and business models can be best captured by organigraphs - which represent the 

network of relationships between organization’s stakeholders and workflow processes. 

 

Keywords: Business model; organigraph; organization structure.  

1. Introduction 

Organizational design is one of the most challenging and complex tasks of manager. In 

contemporary organizations, design process requires a deep understanding of the context in 

which the organization is embedded. It is this understanding that lets the manager decide on the 

necessary changes to be made in the strategies and business models of the organization.  

Today, assumptions on control and management mechanisms are revisited as the competitive 

advantage is mainly derived from the organizational capability of aligning tangible and 

intangible assets with the demands of the customers (Kaplan and Norton, 2006). Organizational 

structures are the main tools used to manage this alignment. Thus, the changing nature of 
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competition and economy triggered the need for change in the strategies and business models 

which resulted in a search for new perspectives on organizational structures.  

Up to date, traditional approaches have put forth a static view of the organization’s 

functioning by only focusing on the “hard” dimension through organization charts. These charts, 

mainly present the formal relationships among different positions in an organization on the basis 

of either the type of business functions, customers, geographical areas, or other specific criteria. 

As it gives a quick picture of the organization in terms of responsibilities, reporting lines and 

relative ranks, an organization chart is seen as a very useful tool to have an initial opinion on the 

functioning of the organization. However, as emphasized before, such a view only reflects the 

“hard” part of the functioning that is the formal, observable section of the iceberg. The other 

part, which cannot be easily seen, inherits several processes consisting of both formal and 

informal relationships among different business functions and also different internal and 

external stakeholders that cannot be represented in the traditional organization charts. In today’s 

both dynamic and complex business environment, such a perspective is believed to be much 

more comprehensive and realistic for understanding the structuring of organizations in many 

respects.  

Therefore, new perspectives on structures have to go beyond the traditional hierarchical layer 

based structure and put forth the processes between the interrelated systems of the organization 

in order to depict the “real functioning” of it. In this manner, “organigraph” introduced by 

Mintzberg and Ven der Heyden (1999) is one of the most original representations of 

organization as it focuses on the tracks that pictures the functioning of processes within the 

enterprise. Organigraphs are seen as an evolutionary form of classical organization charts as 

they base on the network of relationships that more accurately reflect the functioning of 

organizations.  

Similarly, designing a business model is among the most challenging yet critical aspects in 

strategy formulation. Effective business models serve as tools to manage strategic paradoxes by 

enabling multiple-level decision making and conflict management in organizational network 

(Smith et al., 2010). Companies attempt to build integrative business models to simultaneously 

exploit firm competences and explore new opportunities in their environment.   

Accordingly, this study aims to discuss the function of “organigraphs” over examples from 

companies operating in different industries. After a qualitative study and desk research process, 

organigraphs of these companies will be put forth and their contributions to managerial and 

strategic views will be discussed in relation with their business models.  Moving from this point 

on, this study attempts to support the argument stating that the dynamic nature of organization 

structures and business models can be best captured by organigraphs - which represent the 

network of relationships between organization’s stakeholders and workflow processes. 

          

2. Literature Review 
 

2.1. Designing Organization Structure in Competitive Environment 

 

Organizations operating in a competitive environment use their organizational structure as the 

primary mean to overcome internal and external environmental threats, as well as to exploit 

opportunities. Since the classical view on organizational structure, theorists emphasize that 

“organizations form around tasks that are too large for individuals to perform by themselves”. 

Today, modern view on organizations goes beyond a mere task focused perspective and sees the 

relationship between the organization and its environment within a network based framework. 

Within this framework, organizations are considered to be embedded in their interorganizational 

network consisting of different stakeholder groups as suppliers, customers, competitors, unions, 

regulatory agencies and special interest groups (Hatch, 1997). In a similar vein, Meyer and 

Rowan (1977), moving from previous work of Weber (1930, 1946, 1947), Bell (1973) and 

Thompson (1967), relates the emergence of formal organizational structures to the increasing 679
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complexity of relational networks in modern societies and to institutional rules that depicts 

formal structures as “rational means to the attainment of desirable ends”. Such perspectives 

require theorists to see beyond “interorganizational network” and unveil what is underlying 

beneath it: the “intraorganizational network”.  

According to Glenn and Malott (2004), three different kinds of complexities exist within the 

organizations; environmental, component, and hierarchical complexity. Environmental 

complexity refers to the number of variables external to the organization that affect 

organizational performance. Component complexity refers to the number of elements that 

constitute an organization. These elements may be related to each other as equals or they may 

be at different levels in a hierarchy. And finally, the number of system levels in the organization 

determines hierarchical complexity. In other words, organizations consist of systems that 

contain subsystems which themselves contain more subsystems. Hierarchical complexity stems 

from the number of relations between these systems and subsystems, which altogether form an 

“intraorganizational network”. Within this network, the tasks of the organization are highly 

interconnected to several internal and external organizational variables, which cause the 

formation of highly “differentiated” processes. However, such differentiation brings “the 

pressure for integration” along with it, as well (Hatch, 1997).  

The need for a structure that enables a high level of coordination and communication within 

the organization to integrate these differentiated processes and tasks becomes a challenging 

issue in this sense. In a similar vein, Chandler (1962, 1977) and Williamson (1975, 1985) argue 

that when firms grow beyond a certain point, structural reorganization will be needed to manage 

differentiation of processes, which points out the importance of a perspective that views the 

organization as consisting of interrelated work flows. One of the most seminal works that sees 

the organization as “a system of flows” has been conducted by Mintzberg (1979) and was put 

forth in his book, “The Structuring of Organizations”. Mintzberg (1979,1989) sees the 

organization as consisting of different flows of authority, work material, information and of 

decision processes and concludes that the functioning of the organization differs from the 

classical regulated structure when the organization is pictured in terms of these flows.  

As mentioned by Kaplan and Norton (2006:100), throughout modern business history, 

organizations have attempted to “unlock value by matching their structures to their strategies”. 

Originally, Fayol observed that an organization’s structure had to be consistent with the 

objectives, resources, and requirements of the company (Wren and Bedeian, 2009). In a 

consistent manner, Bowen, Siehl and Schneider (1989) refer to the term “configuration” to 

describe the need for alignment between the attributes of strategy, structure and environment to 

be internally consistent, complementary and mutually reinforcing. In a complementary manner,  

Mintzberg  et al. (1998) described the “configuration school” as the most comprehensive and 

unifying one among the ten strategy schools.   

Regarding this relation between strategy and structure, Chandler (1962) identified the role of 

strategy as an intervening variable in the relation between environment and organization 

structure and proposed that “structure follows strategy”. However, Chandler’s (1962) 

proposition has been criticized by some scholars in that it focuses on corporate level strategy 

and on the primary level of structure and thus leaves the area of competitive strategy and 

operational structure partially untouched. Moving from these criticisms on, Pertusa-Ortega et al. 

(2010) propose and empirically support that firm’s competitive strategy should be supported by 

the resources and capabilities available to the organization, one of which is the organizational 

structure itself. This notion emphasizes the importance of “resource based view” as a theoretical 

complement to “contingency approach” which constitutes the main framework to Chandler’s 

(1962) “structure follows strategy” paradigm.  

Following the same debate, Rowan (1982) handles the issue from an institutional based 

perspective and emphasizes that structures that lose the support of institutional environment are 

neither adopted nor retained by organizations. He further found out that as institutional 
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environments move away from balance in a given domain, the structures formerly supported are 

not adopted or retained.  

Finally, in a comprehensive manner, Galbraith (1995) proposes that there exist six major 

dimensions to be considered in designing effectively functioning organizations. These 

dimensions consist of strategy, basing on vision, direction, and competitive advantage; 

structure, basing on power and authority, reporting relationships, organizational roles; processes 

and lateral capability, basing on networks, processes, teams, integrative roles; reward systems, 

basing on goals, scorecards and metrics, values and behaviors, compensation and rewards; 

people practices, basing on staffing and selection, performance feedback, learning and 

development. Such perspective once more emphasizes the need for describing the organization’s 

structure as an interactive component that should be viewed in relation to the remaining five 

dimensions. This requires a wider framework that goes beyond the hard aspects of the structure 

and focuses on the organic functioning which mainly basis on the soft aspects among several 

processes.   

 

2.2. Evolution of Organization Charts as a Framework to Structural Design 

 

With the adoption of mass production in the nineteenth century, companies generated enormous 

gains from economies of scale by centralizing key functions. This centralized structure mainly 

based on traditional which received many criticisms due to its rigidity that hinders adapting to 

changing environmental conditions (Salerno, 2009). As firms diversified their offerings and 

moved into new regions, structuring around products and geographic markets became more 

advantageous as they provide higher levels of flexibility. However, as competition intensified, 

matrix structures which combine “economies of scale of centralized functions” and the 

“flexibility of product and geography based units” became popular (Kaplan and Norton, 2006; 

Beckman, 2009). Mainly due to coordination problems arising from their dual structure, matrix 

organizations were soon found to be problematic.  

The business process reengineering movement of the 1990s led to the emergence of new 

organizational models (e.g. virtual or networked organizations) which base on organizing 

around “processes” instead of traditional functional, product and geographic boundaries (Kaplan 

and Norton, 2006: 102). The need to adopt new, flexible forms of organizing helps managers 

and researchers to expand their mental models to consider organizing in different ways (Palmer 

and Hardy, 2000: 32). Today, knowledge age has also ended, leaving way to the post-

knowledge era, which requires a brand new structure and management model (Birkinshaw, 

2012).  

Accordingly, many scholars agree that in today’s organizations there are several interacting 

lines of relationships between different levels and positions and that, modern organization is 

much more complex than reflected in the classical triangle shaped organization charts 

(Tsaklanganos, 1973). Classical organization charts may serve as “static representations of 

organizational action” and within this perspective they can be “leading one to forget that 

organizations are really grounded in a network of ongoing conversations” (Eccles and Nohria, 

1992).  However, as argued by Ghoshal and Bartlett (1995), as the boundaries in organizations 

break down, managers feel a greater need to view the organizations as processes rather than 

mere structures, and it is these processes – not formal structures – that must be managed. In a 

parallel vein, at the end of a deliberate case study, Ciborra (1996) puts forth that what brings 

success or failure to an organization is the whole process with its stations and tracks, and to 

capture the essence of these underlying processes and systems, one cannot rely on traditional 

models as they are inadequate to picture today’s fuzzy organizations. 

Therefore, organization charts are now expected to illustrate the work mechanisms and how 

they align and integrate people, processes and systems within the organization. Only such a 

dynamic perspective presents the opportunity to anticipate the real functioning of an 

organization.  681
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2.3. Depicting the role of business models and organigraphs as modern tools in structural 

representation 

 

Organigraphs were introduced by Mintzberg and Van der Heyden (1999) mainly to overcome 

the above mentioned limited views of traditional organization charts and thus to present “a 

creative new approach” that helps managers see critical relationships and competitive 

advantages. To observe these relations, one should first be aware of basic forms of organizing 

represented by sets, chains, hubs and webs.  

 

 

Figure 1. Types of organizing components 

 
          Source: Mintzberg and Van der Heyden (1999) 

 

As described by Mintzberg and Van der Heyden (1999), the first component, sets, consist of any 

set of independent items like people, machines, parts in a warehouse, etc. in the organization 

which are loosely coupled as a collection but share common resources. Here, managers look 

over these items and they allocate them. The second component, chains, represents linear 

connections among the items in the organization. In the chain, managers lay the items on and 

control them. These two components are described as the more “conventional” ones when the 

current functioning of contemporary organizations is taken into consideration.  

Moving from this point on, Mintzberg and Van der Heyden (1999) further introduces hubs 

and webs. Hubs are the coordinating centers at which people, things, or information move. It 

can be any connection point like a school, a manager, a computer, or a factory. Here, the 

managers mainly focus on coordination. Finally, webs consist of different nodes that are 

connected to each other without any specific center. In the web, managers link things all – they 

energize them.   

According to the authors, through introducing new components like hubs and webs, 

organigraphs demonstrate how a place works, depicting critical interactions among people, 

products, and information. Moreover, it proposes a different perspective on the management 

function. To put it briefly, the authors discuss that role and place of the manager changes in 

each structure. In the set, stays away from the real operation and decides on the allocation of 

resources. In the chain, we see a manager for each link of the chain who is responsible for the 

control of the process. In the hubs, manager is right in the center, and is responsible for 

coordination of all related activities. And finally, in the web, manager is everywhere to energize 

all those included in the web.  

Depicting the role of manager is important in describing the structuring of organizations as 

we witness the practicing of new management models today. Birkinshaw (2012) emphasizes 

that, among other dimensions, coordination has changed in the new management model, which 

is the main focus point in organigraphs as well. To put it more specifically, he mentions that, in 
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the traditional form of management we used to base on bureaucracy as the main principle to 

coordinate activities. However, in the new management model, “emergence” takes place of 

bureaucracy as the dominating principle of coordination. Emergence principle underlines that 

the new business organization should respond to changes in the environment in an agile way. 

Accordingly, the structure should be viewed as a guide which stimulate individuals to 

coordinate their activities of their own volition.  

The same nuance can be traced in the strategic perspectives on the organization. If the 

organigraph is the modern way to represent the structure of the organization, business model is 

the modern perspective that we use to describe the rationale accompanying the firm strategy.  

To state it specifically, a firm’s business model is conceptualized as a system of 

interdependent activities that transcends the focal firm and spans its boundaries (Zott and Amid, 

2010). With a similar definition Mayo and Brown (1999) describes business model as “the 

design of key interdependent systems that create and sustain a competitive business”. Thus, 

building an effective model requires the inclusion of different operational interfaces and a 

perspective extending beyond the firms’ established boundaries.  

Summarizing these views, as put forth by Teece (2010:179), “a business model articulates 

the logic, the data, and other evidence that support a value proposition for the customer, and a 

viable structure of revenues and costs for the enterprise delivering that value”. In other words, it 

reflects the rationale how a company conducts business, how it generates revenues and manages 

costs. 

Functioning of business models, in other words how they work, is highly related to the 

resource accumulation and management patterns of organizations.  

 

3. Cases of GSM X and Danone  

 

Cases explained in this section are the part of a still ongoing research on companies from 

different sectors. Two of these examples are explained in this paper: The case of GSM Operator 

(from now on will be named as “GSM X” due to confidentiality issues) and the case of Danone. 

The first case, GSM X, bases on the insight gained from the in-depth interview (question 

examples can be found in the Appendixes section) conducted with one of the “executive 

directors” of the company. This information was supported by desk research, which is a widely 

accepted supportive research method in case studies.   

The second case has been started with desk research and in-depth interview is still being 

carried out by the submission date of the paper. Thus, findings presented here on the second 

case basis on desk research part of the study. Findings have been cross-checked with experts 

coming from sector and academia, to maintain judge reliability. 

 

3.1. The Case of GSM X 

 

3.1.1. Business Model of GSM X 

 

As mentioned in previous sections, business models reflect the revenue generation and business 

conducting rationale of a company. Below stated example in Figure 2 is a general representation 

of telecom business model. This representation has been developed by TELCO, the research and 

consultancy platform in telecommunications business, as to reflect the new perspective on 

operations in the sector. In the model, the company divides its customers into two parts as 

“upstream” and “downstream” customers. Focusing basically on the revenue generation process, 

the model reflects that downstream customers mainly contribute to the revenue generation 

through end-user services. On the other hand, upstream customers contribute to revenue 

generation through B2B platform services, which consists of distribution and VAS platform.   
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Figure 2. Representative business model of a telecommunication company 

 
                Source: Telco corporate website 

Also regarding other aspects besides revenue generation, we can think of a more detailed model 

as pictured in Figure 3.  

Figure 3. Representative business model of Telco 

 
 

 

3.1.2. Organigraph of GSM X 

 

As depicted in Figure 4, some basic functional groups, usually pictured as the main parts in 

functional organization charts, i.e. information technologies, financial management, 

procurement, human resources management, etc. are represented as the base layer for the whole 

model. These functions represent the “sets” within the organigraph as all of them have different 
684



Can&Büyükbalcı / AICSS 2015 

 

 

 

operating principles. Still there is an ongoing communication between them to serve the higher-

domain consisting of more interactive relations (the strategic part).  

Broadness of these layers represents the intensity of that function within the whole 

operational domain. For example, information technologies has been underlined as the most 

intense function, followed by service and product development, financial management and 

others.  
Figure 4. Organigraph of a GSM operator 

 
 

Basing on the infrastructure composed by these main functions, strategic processes are formed. 

Strategic planning process is formulated by the analysis of opportunities in the market and 

technological domain. The plans formulated here by top managers (C-Suite) are executed with 

the support of base layer functions. Within this structure, marketing acts a “hub” for network 

planning, technical purchasing and network building activities. All these activities are in high 

interaction with marketing which provides the necessary information and coordination 

mechanisms for them.    

A “web” model is observed among sales&support, network operations and after sales 

services, which are more widely exposed to and shaped by customer and vendor relations. 

During the interview, interaction among these functions is mentioned to be especially high, 

which is normal when the role of after sales service as a feedback mechanism is considered. 

Thus, information is continuously being exchanged among these functions as seen in the web 

model.  
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Also we observe “a chain model” in the relationship among the operations taking place at the 

higher layer of the pyramid in Figure 4. Apart from the web and hub models we see in this layer 

there is an ongoing sequential relationship between the functions.  

Finally, international business development is also shaped by basing on the success of this 

model, as underlined throughout the interview.  

 

3.2. The Case of Danone  

 

3.2.1. Business Model of Danone 

 

Basing on desk research on Danone, strategies, actions and operations have been analyzed, 

interpreted and the representative business model in Figure 5 has been pictured. The building 

blocks in the business model summarize the rationale of the company for executing operations 

and generating revenue. 

 

Figure 5. Representative business model of Danone 

 
 

Business model outlines the critical aspects especially important for strategy-structure 

alignment. In other words, organigraph of the company should especially reflect the 

relationships among functions depicted as the critical ones in the business model.  

 

3.2.2. Organigraph of Danone 

 

As depicted in Figure 6, basing on the desk research on Danone, the company’s main functions 

can be divided into 3 parts. The first part reflects the supporting activities which can be seen as 

a collection of “set”s, consisting of sets of human resources, business and financial 

management, process controlling and management information systems.  

The second layer focuses on “materials handling and sales” and consists of three sub-

sections related to each other in a “chain” model. The sequential relationship within the chain 

starts with activities in sourcing function, continues with forecasting and inventory management 

and finally ends with sales management activities.  
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Demand generation represents the third layer of the organigraph. Here, three sub-functions 

focus on generating demand: innovation management, market analysis and brand management. 

These sub-functions are related two each other in a “web” model, as they continuously 

exchange information without basing on a specific central function.   

Finally, strategic planning entails the whole process and in this regard acts as a “hub” for the 

whole operational domain.  

 

Figure 6. Organigraph of Danone 

 

 
 

Moreover, when we analyze the relationships between specific sub-functions, we also reveal 

some underlying patterns. For instance, forecasting and inventory management acts as a hub for 

sourcing and sales management. Related information for coordination of these two activities is 

largely provided by forecasting and inventory management; and, in return, these activities 

provide the necessary information for the proper functioning of forecasting and inventory 

management.   

 

4. Conclusion 

 

In rapidly changing environment, organizations require flexibility which let them to fit into 

changing work patterns and to engage in considerably more lateral communication (Hatch, 

1997). Accordingly, examples from two different sectors have been observed in this study to 

shed light on the complementary nature of business models and organigraphs.  

As mentioned throughout the study, organigraph is the modern representation of organization 

structures. It reflects a more realistic view by directly emphasizing the workflows and 

interactions within the operational domain. They reflect how things are carried out, how 

functions are achieved in an organization.  
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Following this vein, business models reflect the strategic mindset of the organization in a 

similar way. It focuses on the relationships among major blocks which represent the main flows 

in the operational domain. 

Adopting a dynamic view and focusing on these flows is also important to achieve strategic 

innovation which brings a sustainable competitive edge. Supporting this notion, Gao and Zhang 

(2008) points out the importance of architectural and component subsets in organizational 

coordination and integration. They specifically emphasize that organizations with developed 

modular innovation capabilities are also superior in architectural innovation as they are able to 

manage the interactions between organizational modules through codified knowledge. In other 

words, one can argue that, understanding the interactions among organizational modules and 

coordination and integration mechanisms among them is a critical step to develop organizational 

innovation for competitive edge.    

Future research should more deeply analyze the strategy formulation and execution 

processes in companies by adopting organigraphs and business models as major tools. These 

tools complement each other by allowing the analyzer focus on structure and strategy by 

reflecting the dynamic nature of operational context.      
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Appendix A. Examples from in-depth interview questions. 

 

1. How do you describe the organizational structure of your company? 

2. Which processes are standardized within the organization? 

3. Which functions do you describe as the most critical ones in your company (in terms of 

internal market relations /in terms of external market relations)? 

4. Which positions / units can be described as liaison positions in your organization? 

5. What factors are critically important for the strategy formulation process of your 

organization? 

6. Which functions / processes / units can be described as information centers in the 

organization?  

7. How can you describe your customer segments? 

8. How can you describe your value proposition? 

9. Which are the key activities and resources for your operations? 

10. How can you describe decision making process in your company? 
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