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INTRODUCTION

The 34th Symposium of the Faculty of Economics, Josip Juraj Strossmayer University 
in Osijek and Hochschule Pforzheim – Pforzheim University has brought some changes 
to our tradition. First of all, it was agreed that the major broad topic of future symposia 
would be competitiveness and its various aspects, as the key contemporary paradigm 
of economic growth and development. According to this decision, the topic of this 
years’ symposium was REGIONAL AND INTERNATIONAL COMPETITION - 
A CHALLENGE FOR COMPANIES AND COUNTRIES.

The second important issue was the decision to invite researchers from outside 
our own universities to participate in the symposium and enrich the international 
perspective and scope of the meetings. Therefore, this symposium has hosted 
two guest researchers: Prof. Dr. Hendrik Reefke from the Business School of The 
University of Auckland, New Zealand, and Prof. Dr. Erzsebet Hetesi, from the Faculty 
of Economics and Business Administration of the University of Szeged, Hungary.

Altogether, there were 10 (ten) papers presented: besides guest presenters from 
New Zealand and Hungary, there were three papers presented by researchers from 
Pforzheim University and fi ve by researchers from the Faculty of Economics in 
Osijek. All the papers have analyzed different aspects of competitiveness and have 
created new insights into the topic.

The paper Green Growth and Sustainable Development by Kurtz critically 
explores the green growth concept as a support strategy of sustainable development 
and the recent development and relationship between the two concepts. The author 
emphasizes a number of positive aspects of green growth: a change of its perception 
from barrier to an engine of growth, its contribution to eco-effi ciency and poverty 
reduction, and  also raises some important issues about its ability to replace the concept 
of sustainable development, defi ciency of clear and objective goals and measurement 
criteria and the missing social dimension of the concept which in fact reduces the 
concept from development to growth perspective, especially for less stable and 
developed economies.

Regional and International Spillovers in Scale, a paper by Antony, develops 
a multi- region endogenous growth model with interregional trade in intermediate 
or technology goods. This model shares the feature of second-generation growth 
models to create weak scale effects. It was tested on the EU 15 and USA data. The 
research results have shown a positive relation, which in regional context means 
that a region has a higher per capita production as it is more closely related to other 
regions giving it a higher technology scale. Cini, Drvenkar and Marošević in The 
Regional Dimension of Industrial Policy – Croatian Developmental Challenge 
discuss the regional dimension of the industrial policy in eight Croatian counties 
with similar historical and political legacy, which all face regional issues at the time 
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when national industrial policy is virtually non-existent. They suggest an analysis 
of competitiveness of regions as a basis for smart specialization areas and creation 
of regional innovation policies, which will enable the absorption of knowledge and 
diffusion of regional capacities.

Harz presented a paper on Corporate Growth and Capital Structure: An 
Empirical Study from SME’s in Croatia. The aim of the paper is to investigate how 
growth affects the capital structure of small and medium-sized Croatian enterprises. 
Research results based on secondary data of 500 Croatian SME’s for the period 2005 
to 2010, extracted from their annual reports, indicate a negative relationship between 
growth and leverage. However, growth differently affects short-term and long-term 
leverage. The relationship between growth and short-term leverage is negative. The 
relationship between growth and long-term leverage is not negative in all the observed 
years. These results suggest that Croatian SME’s with growth potential will tend to 
have lower leverage, which makes them competitive. These fi ndings are consistent 
with the trade-off theory.

Trauzettel in his paper on The True Nature of Services – Implications for Retailing 
discusses the differentiation between services and intangible goods from the retailing 
aspect. He challenges the classic taxonomy of the output and shows that a company’s 
output falls into categories of physical goods, intangible goods, and services. 
Companies have to reanalyze their output according to this taxonomy, which may 
provide a different perspective of the company competitiveness. Furthermore, it 
may help to decide on the activities of the fi rm, i.e. the output generating activities 
(production) or marketing.

Quality Measuring in the International Bus Transport Aimed at Increasing 
Competitive Advantage, a paper by Medić, Pancić and Ilić presents the results of 
the study concerning the difference between service performance perception and 
expectations in bus transportation service on the county, inter-county and international 
level, in order to help a wide range of transport service providers and organizations in 
assessing consumer expectations and perception of service quality. It emphasized the 
importance of competition for service quality improvement.

Karačić, Crnković and Bestvina-Bukvić in their paper Management of the State 
Assets Analysed on the Example of the Company in the Textile Industry 
analyse the processes and models of management of state assets, and indicate some 
weaknesses, which could signifi cantly infl uence regulation of state asset issues. The 
main issues regarding state assets in the Republic of Croatia arise from the methods of 
determining the value of the actual status of state assets.  The most important fi ndings 
of the research are the following: most of state owned companies are not prepared 
to process transformation and even domestic investors do not see the opportunities 
and possibilities of the benefi ts offered by state owned companies. In addition, a 
portfolio of state property is not clearly presented and there is no strategic and legal 
framework that would be favourable enough to encourage economic development. 
Finally, a current economic environment created preconditions for minimization of 
competitive advantages of state owned companies.
8
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Erceg, Dotlić and Oberman Peterka in Increasing Competitiveness with Lean 
Thinking – Croatian Case Studies perform a quality analysis of three Croatian 
SME’s and their  potential for improving effi ciency, saving time and thus increasing 
their competitiveness by implementing lean thinking concept into their business 
procedures. By implementing basic lean thinking principles all observed companies 
managed to improve their processes, save time, decrease costs, improve quality of 
products/services, increase effi ciency in their process, and became more competitive. 

Reefke in The Maturity Concept in Sustainable Supply Chains contributes 
to alleviating the lack of a systematic approach to the supply chain sustainability 
discussion. Upon substantial theoretical analysis of existing models, the author 
develops a SSCM maturity model that enables decision makers in SCs to identify 
areas for SC improvements, prioritise areas for investments, and defi ne targets for 
future sustainability developments.

In How Does Information Technology Impact on Personal Relationships in B2B 
Markets? Hetesi discusses whether or not the spread of information technology 
terminates the importance of personal face-to-face relationships in inter-organizational 
relationships.  Based on the results of research, the author believes that the perceived 
quality of inter-organizational relationships is affected by both communication 
techniques: it is necessary to accept and use IT, but it cannot replace the milieu of 
face-to-face meetings. It seems that IT and personal meetings together serve the 
effi ciency of inter-organizational relationships. The results show that both ways of 
interaction can be effective, and they jointly play an important part in building loyalty 
and they both add to the parties’ valuation of the relationship.

Mirna Leko Šimić
Sunčica Oberman Peterka

Regina Moczadlo

Osijek/Pforzheim, September 2014
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GREEN GROWTH AND 
SUSTAINABLE DEVELOPMENT

Prof. Dr. Rudi Kurz
Business School, Pforzheim University

E-mail: rudi.kurz@hs-pforzheim.de

Keywords: Green Growth, Sustainable Development, Eco-Effi ciency, Climate Policy

Abstract: 
Green Growth as a strategy to support Sustainable Development has spread widely 
in the context of the Rio+20 Summit. It re-emphasizes growth for poverty reduction 
and nourishes the hope that it can be compatible with environment protection – if 
eco-effi ciency can be increased signifi cantly. However, there is no empirical evidence 
for the necessary doubling of these rates and no new recommendations for a more 
effective eco-innovation policy. Therefore, in the end environmental sustainability 
goals will be missed. Green Growth is a misleading concept which does not support 
but rather bloc Sustainable Development debates which include social dimensions 
and changing lifestyles. Research efforts should focus on these challenges instead of 
investigating a myth. 

1. INTRODUCTION AND DEFINITIONS

Before the global fi nancial crisis spread in 2008/09 economic policy priorities were 
dominated almost unchallenged by the growth paradigm („Washington Consensus“): 
based on deregulation, privatization, tax cuts. With the global crises came the crises 
of the dominating paradigm. Global awareness of the defi ciencies of this strategy 
increased: Economic policy and development strategies had lost contact to urgent 
global challenges and needs (inequality, resource over-consumption). No doubt, 
more (intelligent) regulation seemed necessary and redistribution no longer is a taboo 
word.

Much less obvious was that during the same period of time another (competing) 
paradigm was in crises – not in an acute one but rather in agony as consequence 
of overstretching: sustainable development (SD), often reduced to “sustainability” – 
created 1987 by the Brundtland Commission and promoted by the 1992 Rio summit.1 

Based on the Brundtland defi nition there is an ongoing global debate on the limits 
of resource consumption by present generations which should by respected in order 

1  Sustainable Development (Brundtland-Report 1987): „… development which meets the needs 
of the present without compromising the ability of future generations to meet their own needs.“ 
Including the key ideas: “needs”, especially the basis needs of the poor (which should be given 
priority), “limits” defi ned by the capacity of eco-systems and by the state of technology and social 
organization.
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not to compromise the ability of future generations to meet their own needs (inter-
generational justice). Much hope for rejuvenation the idea was posed on the Rio+20 
Summit 2012. As preparations for Rio+20 began, new concepts were presented to 
support the basic idea of SD in order to revitalize and to refocus the global debate.

The most signifi cant of these concepts came from international organizations which 
are active in the fi elds of development and environment:  

(1)  UNEP (2011): Green Economy GE: “The greening of economies is not 
generally a drag on growth but rather a new engine of growth; that it is 
a net generator of decent jobs, and that it is also a vital strategy for the 
elimination of persistent poverty.”

(2)  OECD (2012): Green Growth GG: “A green growth strategy contributes to 
sustainable development. The aim of a green growth strategy is to provide 
a clear framework for how countries can achieve economic growth and 
development while at the same time preventing costly environmental 
degradation, climate change and ineffi cient use of natural resources.”

(3)  World Bank (2012): Inclusive Green Growth (IGG) - pathway to SD. The 
World Bank “articulates commitment to supporting sustainable growth that 
is effi cient and takes into account the social costs of resource depletion.”

Clearly this short characterization of the three approaches is insuffi cient and would 
need further consideration. However, the further analysis focuses and the features 
they have in common: All three share the aspiration to support – not to replace – the 
SD idea, aspire to be perceived as a pathway, a strategy to SD. They also have in 
common that at the core of their answer is strengthened but somehow redirected 
economic growth. Therefore we simplify:  GG = GE = IGG

 

 

 
                                                 

Growth Paradigm Sustainable Development 

Green Growth GG 

(new synthesis) 

Based on the (new) consensus among these international organizations they basically 
agree in their recommendation for future policy. Given this uniformity a defi ciencies 
of the GG concept have potentially far reaching consequences and deserve critical 
assessment. Is GG actually supporting progress in SD or is it rather a regression into 
old patterns of development?

One of the critical resources identifi ed in the global debate over intergenerational 
justice is a certain degree of climate stability (2° target). Others include biodiversity 
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(i.e. stopping the ongoing dramatic loss of biodiversity) and protecting global 
commons like the oceans (high seas). However, climate change represents the most 
advanced state of global debate and therefore the rest of the paper focuses on this 
fi eld of SD. And it focuses on the perspective and responsibility of the rich nations 
with Germany as an example. 

2. CLIMATE PROTECTION AND GREEN GROWTH

2.1. Climate Goals 
In order to control global warming and to restrict temperature increase to not more 
than 2° C until 2100,2 it is necessary to reduce greenhouse gas emissions (GHGE) – 
most important CO2-emissions – drastically and fast on a global scale by at least 50% 
until 2050 (compared to base year 1990).3 The European Commission just announced 
a 40% reduction goal for 2030.4 The German government formulated the goals to 
reduce GHG-emissions by 21% (2008-2012), 40% (2020), 55 % (2030), 70 % (2040) 
and 80-95% (2050).5

2.2 Strategic Options
A simple form to illustrate the strategic options for climate policy in a systematic way 
is the so called IPAT formula (see Ehrlich/Holdren 1971): 

Impact  =  Population  x  Affl uence  x  Technology

To illustrate and to discuss this we make another simplifi cation and focus on the most 
important greenhouse gas CO2:

 

CO2   =          x                    x    population 
 

           efficiency sufficiency       population 

        (technology)     (affluence) 

CO2  

GDP 

GDP  

pop. 

2  “The 2°C target was recognised as binding by the world community at the UN Climate Change 
Conference in Cancún in 2010 and provides a point of reference for climate policy action throughout 
the world – including in Germany. To attain the 2°C target, the global average greenhouse gas 
emissions per capita must be reduced to approximately 2 tons of CO2 equivalent.” (Federal 
Government of Germany 2012, p 140).
3  Carbon dioxide emissions are the most signifi cant anthropogenous contribution to the 
greenhouse effect (about 60%). Others are listed in the Kyoto Protocol (e.g. methane, 
nitrous oxide). Their global warming potential is calculated and standardized in CO2-
equivalent.
4  See European Commission Press Release IP/14/54, 22/01/2014 (http://europa.eu/rapid/press-
release_IP-14-54_en.htm).
5  See Federal Government of Germany (2012). The 2012 target has been achieved in 2009 – due 
to economic crisis and changing international division of labor (offshoring). However, Germany is 
still emitting more than 900 million tons of CO2-equivalent p.a., i.e. more than 11 tons per capita – 
and today GHGE are higher than in 2009.
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This formula could be extended: The effi ciency component could be further 
decomposed in carbon intensity of the energy system (CO2 / kWh) and in energy 
effi ciency (kWh / GDP). It can be simplifi ed as: 

 

CO2   =         x   GDP   
CO2  

GDP

In this simple version it is clear that if a nation wants to double GDP (over 40 years 
= 1,75 % annual growth rate) and that same time has the climate goal to reduce CO2 
emissions by 50%, it has to quadruple eco-effi ciency (factor 4). This requires that the 
countries’ CO2 effi ciency increases by about 4 % per year. 

 
 

CO2  =        x    GDP  

    

efficiency growth 

revolution 

 

 

               Green Growth (rebound effect) 

CO2  
GDP

More ambitious goals for environmental and / or eco-social sustainability would 
require higher effi ciency growth rates (effi ciency revolution). If the reduction goal 
for 2050 is minus 80% the implications are:

 1% GDP growth requires 5% increase in eco-effi ciency p.a. 

 3% GDP growth requires 7% increase in eco-effi ciency p.a. 

Table 1: Combined Effect of GDP Growth and Effi ciency Growth (2010 -2050)

Effi ciency increase p.a. 
(%)

GDP growth rate (%)

1 2 3

5 -80 -70 -50

6 -85 -80 -70

7 -90 -85 -80
Source: Author’s calculations

If BRIC countries with even higher economic growth rates would adopt this goal, 
annual eco-effi ciency increase would have to become double digit. In developing 
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countries poverty reduction (free one billion people from extreme poverty by 
2030) according to the World Bank requires 6% annual GDP growth rates. Without 
signifi cant eco-effi ciency increase this type of poverty reduction would come at the 
cost of future generations. These examples illustrate the challenge for GG policy 
which aims at – and probably will (rebound effect) have – a stimulating effect on 
economic growth rates. 

2.3. Empirical Evidence
In Germany CO2 productivity grew by about 2,5 % p.a. (1990-2010). In the OECD 
countries CO2 productivity increased by about 30%, i.e. about 1,3 % p.a. (see OECD 
Green Growth Indicators).6 The general conclusion would be that in the past, average 
eco-effi ciency growth rates were about 1-2% p.a. 

Table 2: Effi ciency Growth Rates in Germany (1990-2010)

1990 2010 % p.a.
GDP real 100 130 1,31
CO2 100 80
GHG emissions 100 78
CO2 productivity 100 163 2,48
Land use (130 ha/day) 100 69
Land productivity 100 188 3,20
Material productivity 100 148 1,97
Energy consumption 100 90
Energy productivity 100 148 1,97

Source: German Federal Government (2012)

To “poof” this the anecdotic evidence provided here is by far not enough and it would 
need more comprehensive empirical investigations. However, it is enough to state 
that empirical evidence does not support hopes of effi ciency growth rates of 5% and 
higher. It is highly improbable that the economic system will spontaneously generate 
such a quantum leap.

Absolute delinking is not totally impossible. There are some examples for success 
stories like reduction of SO2-emissions in Germany during the 1970/80s. However, 
for this success SO2 productivity had to increase by 12% p.a. – based on regulation-
driven diffusion of an effective fi lter technology (scrubbers). 

6  Other key eco-effi ciency indicators like material productivity and land productivity had growth 
rates of about the same dimension (2-3%). Raw material extraction declined, however raw material 
imports increased signifi cantly. Consumption of new land for development still is more than 70 
hectare per day (2020 goal: 30 ha). See Federal Government of Germany (2012). 
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Figure 1: Delinking SO2 (Germany 1970-1990)

Source: Author’s calculations (based on Statistisches Bundesamt and Umweltbundesamt)

So far “green growth” is just a theoretical option, a promise. As it is exclusively 
focused on effi ciency revolution it would have to show that there are additional 
policy options and instruments for sustainable innovation which not just increase eco-
effi ciency growth rate but at least double these rates. As long as this question is not 
answered GG is just wishful thinking. In fact we will have to give up one of the goals: 
growth or climate protection (CO2 reduction). The “gap” which has been identifi ed – 
and could easily be substantiated with more data – makes GG strategy implausible.7 
Mildly formulated it is misleading; more frankly speaking it is greenwashing on the 
macro level.8 

3. CONCLUSIONS AND RECOMMENDATIONS

3.1. Positive Results of the GG Debate
Over many years “greening” the economy was perceived as a barrier to growth and 
as job killer – by academia as well as in the business community. The GG debate is a 
next step in a remarkable change. Now the dominating message is that “greening” is a 
core element of modernization, preparing an economy for the challenges of the future 
– and that fi rst movers (nations or companies) will have a competitive advantage.9 
Green technologies and solutions are now perceived as an engine of growth.

Industrialized countries invest in R&D and support the market introduction and 
diffusion of green technologies and products. The energy transition (Energiewende) in 

7  Based on the climate budget approach PwC (2013) identifi es and quantifi es the gap on the global 
level: the rate of decarbonization would have to be about 6 % p.a. (from now until 2100) – a rate 
“never achieved in a single year”. “Even doubling the current 0.7% rate of decarbonization puts us 
on a path consistent with … potential warming of around 4°C by 2100.
8  An interesting further question would be why the GG idea has so many supporters. Are they just 
naïve or do they (in fact) serve special interests? We can already observe a notable shift of emphasis 
in the climate debate from mitigation to adaption. 
9  Porter (1995) is one example for a minority who always emphasized this aspect. 
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Germany is one prominent example. The ambitious idea is to promote environmental 
sustainability (reducing CO2 emissions and nuclear risks) and at the same time 
contribute to economic sustainability, e.g. world market leader in renewable energy 
technology, innovative mobility solutions - with signifi cant job potentials. However, 
hopes for a green economic miracle are confronted with old questions which have 
already been discussed two decades ago: 

 What are “green” industries / technologies and how to measure it? A signifi cant 
share of jobs is in waste collecting and treatment – not very sophisticated and 
highly vulnerable jobs. On the other end of the spectrum there are promises 
of high-tech silver bullets, including genetically modifi ed crops and climate-
engineering which come along with new risks and acceptance problems. 

 If GG policy succeeds to accelerate eco-structural change, this is also related 
to job losses in traditional (dirty) industries / market segments. Therefore, 
the net effect has to be analyzed, not just the additional green jobs. 

 What effi cient instruments does government have to infl uence eco-structural 
change? GG policy is costly because it is based on subsidies (including tax 
exemptions) and it is costly because the infl uence of special interest groups 
will cause additional welfare losses (see e.g. the exemptions for energy-
intensive companies in the German Renewable Energy Law EEG). 

For developing countries GG strategies promise poverty reduction without further 
increase of environmental problems, i.e. tunneling the Environmental Kuznets 
Curve. The World Bank is basically relying on a growth strategy to (largely) 
eradicate extreme poverty (less than $1.25 per day) by 2030. With at least the growth 
performance of last two decades (average annual GDP growth of 6%) this would 
be possible. However, the World Bank also emphasizes that the success depends on 
income distribution (shared prosperity).

3.2. Defi ciencies of the GG Concept and Future Perspectives
GG is introduced as a concept supporting not replacing SD. However, in public 
communication as well as in academic analysis exactly this is happening. Many who 
felt uncomfortable with SD now just ignore this context and a lot of “greening” fuss 
is emerging. 

In fact, the GG concept replaces „development“ by „growth“. This means return 
to a narrower economic concept. What would be necessary instead is a broader 
perspective an understanding that SD requires a great transformation of all social 
systems within a very short period of time. In this respect, GG is highly misleading. 

Replacing “sustainable” by “green” does not contribute to a more precise concept. 
Now it is necessary to specify criteria for defi ning „green“. There are no clear 
objective criteria but always side-effects and thresholds which have to be evaluated 
in social debates. With „sustainable“ we have gone a long way in these debates. There 



18

34rd Joint Scientifi c Symposium

is now a common global understanding on goals e.g. climate protection and there is a 
process to reformulate the MDGs as SDGs (Post-2015 Agenda).

„Green“ does not include the social dimension which is basic for SD – and usually 
illustrated as the three pillars or the triple bottom line. Implicit in the GG concept is 
the idea that economic sustainability (measured as GDP growth) also fosters social 
sustainability e.g. poverty reduction. In fact, GDP per capita is positively correlated 
with a lot of development indicators but again we fi nd here a reduction of complexity 
which is not appropriate. 

GG is a strategic option for those who emphasize the necessity of continuing economic 
growth. Effi ciency growth rates then are the variable which determines how much 
sustainability is possible, i.e. SD is a soft goal, a residual. This is an inversion of 
the initial SD idea: Society defi nes SD goals, effi ciency (and other strategies) then 
determine to what extent it is possible to shift the limits of growth.  

In sum: There are no advantages of GG over SD. Changing the basic concepts and 
communication focus comes with high cost and with no benefi ts. Therefore, it is hard 
to explain how these concepts could become so popular.10 The serious problem is that 
GG detracts the attention – especially in the developed countries – from the broader 
crisis of our economic and social systems and promises easy solutions in the business 
as usual mode. Therefore, it is necessary to advocate for refocusing our attention on 
“the original” (= SD) – and to hope for a revival.

3.3. What Are the (Real) Challenges in the SD Debate?
The global SD debate over the last three decades has succeeded in defi ning what 
the (most important) goals of SD should be – on a global scale as well as in many 
national sustainability strategies. It has also become quite clearly what the strategic 
options are, the strategic components as identifi ed in the IPAT equation.

No doubt, eco-effi ciency is an important part of the solution. Achieving SD goals 
will not be possible without more effi cient use of natural resources. Therefore, 
new technologies and innovations are important for SD. In fact, to fulfi ll the goals 
much higher eco-effi ciency growth rates would be necessary, it would require an 
effi ciency revolution (> factor 4). It is beyond the limits of our knowledge whether 
this is possible. The GG debate so far did not deliver much new insights on how 
such a revolution, a quantum leap in the effi ciency growth rates, could be triggered. 
Nevertheless it claims to provide the core strategy for SD. And there is no convincing 
answer to the rebound problem: If successful, GG increases the GDP growth rates – 
and therefore even higher effi ciency growth rates would be necessary. 

10  Explanations could include vested interests (profi teers of the growth paradigm and of growth 
policies), communication system (demand for new stories to be told and sold), the science system 
(funding for new research perspective and projects), bureaucracy in international organization 
(justifying their existence). 
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Many countries have formulated national SD strategies. They agreed on (national) 
SD goals and defi ned indicators how to measure these goals. And they also installed 
reporting procedures (institutions). Therefore, in many cases policy decision makers 
and public are now well informed on the SD performance. However, the crucial gap 
in an effective controlling process (PDCA) is to implement appropriate measures, 
then to analyze their effect – and if necessary apply more measures (continuous 
improvement process). Such a systematic policy approach is diffi cult in short-term 
oriented democracies with changing majorities and governments. However, it is not 
impossible to establish the procedures so that they run automatically and civil society 
organizations can refer to it. This is an element which should be important and more 
emphasized also in GG strategies. However, so far the “controlling” of GG success 
is weak. 

GG strategies totally neglect a strategic option which is of vital importance for the 
rich world – those in the rich countries and the rich in the emerging / poor countries: 
suffi ciency, changes in lifestyle, consumption patterns and work attitudes. This option 
has to be debated as nobody can be sure that effi ciency will be enough to achieve 
SD goals. There is empirical evidence that change is already underway (in food, 
mobility, housing). But there are many open questions and there is amble opportunity 
for research, e.g. on

the relations between income–wealth–happiness: „20% richer, 100% happier“ 
as Delta Air formulated on a nap. How much is enough? (Skidelsky / Skidelsky 
2012).

economic and environmental effects of changing consumptions patterns (in 
mobility, housing, food etc.)

changing preferences in the work-life-balance and the consequences for labor 
markets

social (organizational) innovation based on co-creation of science system and 
civil society 

Maybe, the most fundamental question is about resilience, the socio-economic 
stability of countries facing signifi cant new challenges. If SD policy fails, the 
challenge will be rapidly changing environment conditions, more natural resource 
confl icts and higher adaptation cost. If SD policy is successfully implemented, this 
includes limits to natural resource consumption and these limits could contribute 
to lower growth rates.11 So the question is how well prepared our societies are for 
a low-/no-growth-period. In the past much of our political decision making was 
based on the assumption of economic growth – from public debt to social insurance 
systems. Ecological limits combined with an aging population could overburden the 
living generations – and there is always the easy way out: Shift the burden on future 
generations. 

11  There are other factors which make lower growth rates in the future probable, like stagnating 
and aging population, declining growth rates of labor productivity (see e.g. Gordon 2014; Randers 
2012, 67). 
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Abstract: 

This paper develops a multi-regional growth model of the second generation type 
with horizontal and vertical innovations. Technology goods are tradable between 
regions, creating a regional analogy of the weak scale effect introduced by Jones 
(2004). Per capita production in one region is a function of the weighted population 
sizes of trading partner regions. Thus the scale of partner regions diffuses between 
them. This result is empirically tested using data on the NUTS regions of the EU 15 
and county data for the U.S.. A highly signifi cant relationship is found between per 
capita production and an interregional scale variable, defi ned as a weighted sum of 
the populations of all EU 15 regions or U.S. counties.  

1. INTRODUCTION

Scale effects play an important role in the new trade theory, the new economic 
geography and endogenous growth theory. In the new trade theory (Krugman 1980, 
1981) it is increasing returns to scale in a framework of monopolistic competition 
which gives the motivation for trade between different countries. The new economic 
geography (e.g. Krugman 1991, Fujita et al. 1999) is concerned with scale effects 
and agglomeration in space and fi nally scale effects are an important outcome of 
endogenous growth models (e.g. Jones 1995 or Young 1998), for a recent discussion 
about scale effects in growth models see Jones (2005). 

Scale effects are thus an important topic and a target both for theoretical and empirical 
work in the economic literature. One perspective, the literature has taken by looking 
at scale effects, is the regional level of aggregation. This aggregation level is the 
starting point for this contribution to the literature which is both theoretical and 
empirical. The aim of this paper is to create a regional theory taking account of the 
ideas in the research areas mentioned in the above paragraph and by the same time to 
elaborate on the defi nition of scale. One common feature of the studies dealing with 
scale effects is an individualistic perspective, i.e. the measure of scale utilized by 
several authors is tied to the economic unit under consideration. The argument of this 
paper is that not only the scale of one region is the important fi gure but also the scale 
of the regions with which economic interactions take place. As an application for 
the developed theory, the distribution of labor productivity or per capita production 
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in European regions is chosen. This is done in order to compare the outcome of the 
spatial model to be presented below with the existing literature and to highlight the 
importance of the correct measure of scale. The model below uses elements from 
endogenous growth, the new trade theory and the new economic geography to obtain 
a spatial model explaining per capita production or alternatively labor productivity 
on the regional level. 

Ottanavio and Thisse (2004) give an overview over the literature of the new 
economic geography and its predecessor, the theory of location of production. Their 
main conclusion is that there are fi ve major arguments in this literature: i. a trade-off 
between increasing returns and mobility costs, ii. competition, transport costs and 
land use foster dispersion of production, iii. fi rms cluster in large metropolitan areas 
if transport costs are low, iv. the degree of specialization attracts economic activity 
and v. agglomerations are cumulative in both demand and supply. The contribution 
of the new economic geography was to make use of these arguments in a general 
equilibrium framework which was available from the new trade theory. The key 
assumption is the existence of increasing returns to scale. This is exactly the connection 
to the new growth theory. As Jones (2005) points out, growth models of the second 
generation type exhibit a so called “weak” scale effect at least in equilibrium, i.e. per 
capita production is positively related to the size of the economy. The driving force 
behind this result are increasing returns at the fi rm level in creating new technologies. 
Therefore, testing this hypothesis in an interregional context requires the extension of 
a growth model by the ideas of the new economic geography. 

One strand of the literature directly relevant to this paper is concerned with 
convergence of income or per capita production between countries and regions. There 
can be found many empirical results in the literature. Maurseth (2001) reviews the 
theoretical and empirical literature on income disparities and convergence between 
countries and regions. He concludes that there are many theoretical reasons why 
income levels should and should not converge. While the neoclassical growth theory 
supports convergence this might not take place in models of the new growth theory, 
depending on the spatial patterns of knowledge spillovers. More than the new growth 
theory does the new economic geography take account of these spatial patterns and 
therefore fi nds reasons for disparities in numerous models. A stylized fact seems to be 
that conditional convergence, after controlling for country or region specifi c effects, 
in income per capita took place at an annual rate of roughly 2% per annum between 
countries, European regions and U.S. states up to the 1980s and slowed down 
afterwards1. There are several studies concluding that convergence failed to take place 
after the 1980s in the European regions (e.g. Neven and Goyette 1995, Fagerberg 
and Verspagen 1996; Quah 1996a and 1996b fi nds somehow opposite results). More 
recent studies as LeGallo (2004), Gardiner et al. (2004) also fi nd evidence for low 
convergence in recent decades between European regions. Magrini (2004) presents 
an overview over studies on the regional level dealing with the issue of conditional 
and unconditional convergence. He concludes that for European regions convergence 

1 See Sala-i-Martin (1996).
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is at best conditional but has signifi cantly slowed down during the last decades. 
Gianetti (2002) offers a theoretical explanation why income per capita may converge 
at the country level but does not so at the regional level. The mechanism behind 
his model is that countries consist of technologically heterogenous regions which 
force per capita income to be different within countries at the regional level but to 
converge between countries at the aggregate level. He fi nds empirical support for this 
hypothesis by looking at regional European data. Taking together this literature can 
be seen as supportive for the thesis that absolute convergence of per capita production 
is not likely to take place and this is as such one outcome of the theoretical model in 
this paper. It is merely spatial heterogeneity which prevents regions from achieving 
the same per capita production. 

One key argument of this paper is that economic size is an important variable in 
explaining per capita production on the regional level. This observation is in line with 
previous fi ndings in the literature. One infl uential study is Ciccone and Hall (1996) 
who try to fi nd empirical evidence for their theoretical model with increasing returns 
to scale. The implied hypothesis is that economically larger regions, i.e. regions with a 
higher density of production factors, ceteris paribus, have a higher labor productivity. 
Ciccone and Hall (1996) estimate a relationship between productivity and economic 
density for the U.S. states and fi nd strong support for their theory. 

Fingleton (2001) uses a similar theoretical model as Ciccone and Hall (1996) to 
motivate his empirical study. He uses data for European regions and tries to explain 
the development of productivity in the manufacturing sector by the development 
among other factors of the population density in the different regions. He uses a 
spatial econometric model to account for spatial productivity effects and spatially 
correlated technology shocks. Fingleton (2001) fi nds reasonable evidence that a 
region’s population density is a determining factor for manufacturing productivity 
in that region. 

Ciccone (2002) is also concerned with labor productivity in Europe. He analyses 
the relationship between labor productivity and population density for a fi ner set 
of European regions than previously examined in Fingleton (2001). The theoretical 
argument for this relationship is again the model of Ciccone and Hall (1996). Ciccone 
(2002) obtains similar results for this relationship as previously found by Ciccone 
and Hall (1996) for the U.S.. 

One thing that all the previously mentioned studies have in common is a theoretical 
relationship between per capita production or labor productivity in a specifi c region 
and the population density of that particular region. Some of the studies account 
for spatial effects through the specifi cation of the empirical model. The present 
paper aims to add to the literature by introducing a new perspective for looking at 
productivity or per capita production by directly introducing spatial effects into the 
theoretical model. This is done by using an endogenous growth model and extending 
this by regional trade. This links regions with each other and yields a relationship 
between per capita production and the scale of one region. Rather than measuring the 
scale of one region simply by its population, in this context the scale of one region 
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means something different. Productivity is determined by the available technology 
and technology created by one economic region is by itself determined by the extend 
of the work force, a general outcome of endogenous growth models. Therefore by 
scale of one region the access to technology provided by the region itself and all 
other economic regions is meant. Through the link between technology and the 
extend of the work force this gives rise to a scale variable specifi c to each economic 
region under investigation composed of the extend of the work forces of all regions, 
an interregional scale variable. This results in a spatial model linking per capita 
production and the effective scale of one region which serves as a starting point for 
the empirical analysis. 

Concerning the link to the existing empirical literature it must be noted that this paper 
borrows to some extend from the literature concerned with technology diffusion. 
Studies trying to measure knowledge or technology diffusion generally construct 
variables that should measure worldwide available technology. This is usually done 
by computing R&D stocks from historical investments in R&D or by historical 
patent behavior of sectors and countries. One infl uential study is Coe and Helpman 
(1995) who explain total factor productivity for the OECD countries and Israel with 
home and foreign R&D stocks. The foreign R&D stock is thereby a weighted sum 
of country specifi c R&D stocks. As weights Coe and Helpman (1995) use bilateral 
import shares between the home and foreign countries to compute the aggregated 
foreign R&D stock. 

There is a number of studies building on the work of Coe and Helpman (1995) trying 
to refi ne their methodology (for a survey of the literature see Keller 2001). Most 
of this literature is working on fi nding better weights, a point which is commented 
in the empirical section of this paper. One important publication is Keller (2002) 
who stresses the importance of geographical distance in the process of technology 
diffusion, an idea that is picked up in this paper. 

The empirical analysis in this paper is therefore to some extent related to the above 
cited papers concerning technology diffusion because of the purpose of measuring an 
interregional scale variable. The main difference is that this paper reduces technology 
to its model oriented origin, the extent of the work force. Articles dealing with 
technology diffusion generally do not go that far, but try to measure technology by 
using expenditures for technological purposes. 

In the empirical section of this paper data on production and the labor force for 
European and U.S. regions are used. In particular the relationship between per capita 
production and an interregional scale variable for 221 European NUTS (Nomenclature 
of Territorial Units for Statistics) regions in the EU 15 2 and 3075 U.S. counties is 
estimated. The EU 15 and the U.S. were selected because previous studies focused 
on this group of regions what makes it interesting to compare the results of this paper 
with their fi ndings. Another reason to look at the EU 15 and the U.S. is the fact that 
trade of these economies is to a large extent intra-group trade. In 2003 more than 

2 These are Austria, Belgium, Denmark, Finland, France, Germany, Greece, Italy, Ireland, Luxem-
bourg, the Netherlands, Portugal, Spain, Sweden and the UK.
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60% of imports and exports of the EU 15 countries took place within the EU 153. For 
the U.S. also intra-regional trade is important due to the fact that usual measures of 
openness of the U.S. economy are very low, i.e. the ratio of exports and imports to 
GDP was only 0.26204.As will be clear from the theoretical model below, trade is the 
key to the mentioned interregional scale variable. This scale variable is a weighted 
sum of the work forces of all regions. In construction of this scale variable for each of 
the 221 regions the inverse great circle distance from the region under consideration 
to all other regions is used. Finally, since the regional work force is probably an 
endogenous variable, it is instrumented for by regional geographical characteristics 
in the case of the EU 15 and historical population for the U.S.. The result of the 
estimation is that the interregional scale variable is a highly signifi cant determinant 
of per capita production with an estimated elasticity of 0.45 in the EU 15 and 0.47 in 
the U.S.. 

The paper is organized as follows: Section 2 sets up the theoretical regional growth 
model yielding the motivation for the empirical section. Section 3 deals with the data 
and estimation

issues and presents the results for the relationship between interregional scale and per 
capita production. Concluding remarks can be found in the last section. 

2. THE MODEL

This section develops a multi regional endogenous growth model with trade 
friction to highlight the importance of scale effects in explaining labor productivity. 
Production takes place in several stages: One sector is engaged in producing fi nal 
output using labor and intermediate input factors. The second sector is producing 
these intermediate input factors with an increasing returns to scale technology. Before 
producing the intermediate input factors, fi rms have to incur quasi fi xed R&D costs. 
Production then takes place at constant marginal costs which are caused by rented 
capital goods required to produce intermediate inputs. 

The model employs the production technology familiar from Romer (1986, 1987) 
and combines it with the growth mechanism of Young (1998) to obtain a multi 
regional growth model. At the fi rst sight the model seems to be similar to the model in 
Spolaore and Wacziarg (2005) but there are important differences. First Spolaore and 
Wacziarg (2005) do not account for steady state growth in there model. This is due 
to their assumption that technology is only given by the horizontal differentiation of 
production as in the fi rst generation growth models (Romer 1986, 1987 or Grossman 
and Helpman 1991). Second, and more important, they assume in a multi country 
and multi region setup capital immobility between countries besides trade in goods 
between regions and countries. This assumption merely serves as a capacity constraint 
to obtain a result for level of technology. In the model to be presented below capital is 
allowed to move freely between regions, the necessary restriction to yield a solution 

3 Published by Eurostat on its internet page.
4 Penn World Tables 6.1.
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for the level of technology is instead taken from the endogenous growth mechanism 
of the Young (1998) model which adds another dimension of growth through vertical 
innovations to the model. This gives a set of more economic plausible assumptions 
for a multi regional growth model. 

Regions in this economic environment are assumed to be heterogenous with respect 
to several factors. First it is assumed that every region is endowed with a given labor 
supply. Second in every region fi rms producing intermediate input factors can enter 
the market. Finally, what is a distinct feature of the model with respect to the set-up 
in Ciccone and Hall (1996), the intermediate input factors can be traded between 
regions. Therefore every region can potentially access all variants of intermediate 
input factors. Nevertheless there exist transport costs in intermediate input factors 
modeled as in Samuelson (1954) as ”iceberg” costs. For one unit of a particular 
intermediate input factor originating from region  to reach fi nal good producers in 
region   units have to be produced and shipped. 

Time in the model is discrete. To simplify the notation the time subscript is suppressed 
where no confusion can occur, variables without time subscript correspond to the 
current time period . 

2.1. Households
The economic environment is assumed to admit a representative agent  who 
maximizes lifetime utility given by 

(1)

where  is consumption in period  and  is the rate of time preference. Maximizing 
(1) with respect to an intertemporal budget constraint gives the well known optimality 
condition 

(2)

where  is the net interest rate of the economy. Households own the total capital 
stock. Capital goods can be linearly produced from fi nal output with unit productivity 
and are traded freely between regions. The rate of depreciation on capital goods is 
denoted by . Full fi nancial integration is assumed with an identical interest rate for 
all regions. 

2.2. Production
Production in this multi regional context takes explicitly account of spatial interaction 
between regions. The general  region case is considered and production of fi nal 
output in region  in time period  is given by 
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(3)

 is labor employed in production in region  and  denotes the quantity of the 
th variant of an intermediate input factor used in the production of the fi nal good  
and  is its quality level. The total labor supply  to region  is given exogenously 
and it will become obvious below how  is related to 5. With this production 
function it is clear that productivity is determined by the available set of intermediate 
input factors  and their quality levels, i.e. economic growth can take place through 
vertical and horizontal technical innovations. 

2.3. Growth
In order to solve the model one has to compute the set of available intermediate input 
factors. The assumptions concerning these are very similar as in Young (1998) and 
are as follows. Before entering the market for intermediate input factors a potential 
producer of the th variant has fi rst to decide every time period on the quality level. 
The chosen quality level determines the quasi fi xed R&D costs in terms of labor 
according to the following real cost function 

(4)

with  as the average quality level in period . 

The optimal choice of  is the quality level that maximizes the profi ts for the producer 
of one particular variant of the intermediate input factors. Once the quasi fi xed costs 
for R&D have been incurred the units of the particular intermediate input factors 
can be produced from capital goods with a linear production technology with unit 
productivity. 

The particular intermediate input factor producer is faced with demand from all  
regions including region  where his production is located. Given the production 
function (3), the demand function the producer  in region  is faced with is given by 

(5)

where  is the nominal price a producer from region  charges in region ,  is 
the price of the fi nal good in region . This demand function can be obtained by 
aggregating the single demand functions derived from marginal product conditions 
in the  different regions. Since capital goods have the same price in all regions and 
are produced from fi nal output linearly,  for all ,  is normalized to one in the 
following. 

5 Although labor supply in a regional context is reality not exogenous, this assumption is used here 
because it helps to clarify the analysis. In the empirical part of this paper the endogeneity of labor 
supply is taken into account.
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The individual intermediate input factor producer is assumed to possess some market 
power which allows him to set a price as a mark-up  on marginal costs. Therefore 
for one unit of his product he charges the price . 

The remaining problem of the producer in  of the th variant of the intermediate input 
factors is to choose  in order to maximize 

(6)

Setting the derivative of (6) with respect to  equal to zero and noting that entry into 
the market of intermediate input factors occurs until profi ts are driven down to zero, 
gives as the optimality condition 

(7)

which is very similar to the result in Young (1998). The optimality condition shows 
that all intermediate input factor producers chose the same quality level in period  
given the average quality level in time period , i.e. , and that the average 
quality level grows with a constant rate from period to period. 

As mentioned before producers enter the market for intermediate input factors as 
long as there are profi ts to be earned. Thus equilibrium requires the profi ts to equal 
zero in all of the  regions of the economy6. This exactly gives  equations that can 
be solved for the  unknowns , , which give the number of intermediate 
input factors produced in region . To fi nd the solution one fi rst has to elaborate a 
little bit more on the R&D costs. These are costs in terms of labor and in this model 
labor earns the same wage rate regardless whether it is employed in production of the 
fi nal good or R&D. This means that the wage rate, the intermediate input producer 
has to pay for workers employed in R&D, is equal to the marginal product of workers 
employed in production of the fi nal good, i.e. . 

Using the marginal product condition for the demand of intermediate input factors 
and integrating over all available variants in the production function (3) gives the 
reduced form 

(8)

and therefore the real wage rate in region  as 

(9)

6  In Spolaore and Wacziarg (2005) this assumption is replaced by a capital shortage constraint due 
to capital immobility. In an open economy context this is however unrealistic.
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Together with this last result the zero profi t conditions for all  region imply7 

(10)

Labor is divided into production and R&D. With (10) the number of workers engaged 
in R&D,  in region  is simply 

(11)

and therefore with  

(12)

(13)

With the results in (3), (8), (10) and (12) it is now easy to compute per capita 
production in reduced form 

(14)

This equation shows the relationship between per capita production and scale. 
The relevant fi gure determining scale is an interregional scale variable given by 
a weighted sum of work forces of all participating regions. The weights are given 
by functions in the transport costs. The mechanism behind this is that every region 
contributes to the available level of technology by providing intermediate input 
factors with a specifi c level of quality. Although the level of quality is identical in all 
regions, the other determinant of technology, the available set of intermediate input 
factors, is more heterogeneous. Each region is able to produce a set of these factors 
whose extent is directly proportional to its work force. Because of trade frictions the 
effective available set of intermediates is different for every region. Therefore per 
capita production or labor productivity is determined besides the quality level  by 
the scale of a region given by its access to other regions. The relevant scale variable 
for one regional unit is thus not only its own size but a weighted sum of population 
sizes of regions with which trade takes place. This is also an open economy analogy 
to the terminology ”weak scale effect” introduced in Jones (2005), the implication 

7 Th e zero profi t condition which has to hold in all  regions gives a system of  equation which 
has one unique solution.
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of second generation growth models that larger economies have a higher per capita 
production than smaller. 

The strong result in (14) is that the elasticity of per capita production with respect to 
the interregional scale variable is equal to one. In the empirical section below a more 
general specifi cation with an elasticity to be estimated will be employed. 

2.4. Balanced Growth Path
Since the populations of the different regions are assumed to be stationary, the growth 
rate of production of fi nal goods in every region is determined by growth of the quality 
level of intermediate input factors. The reduced form of the production function (3) is 
given by, using (3), (8), (10) and (12), 

(15)

On the balanced growth rate fi nal output and consumption grow at the same rate 
determined by the optimality condition of the households 

(16)

With a constant interest rate and the optimality condition (7) this gives 

(17)

(18)

The zero profi t condition for producers of intermediate input factors also implies that 
trade in intermediate input factors between regions is always balanced. Equilibrium in 
the regional markets for the fi nal good implies that trade in fi nal and capital goods is 
balanced as well. It can be shown that the model has the usual saddle path properties8. 

8  For a proof of local saddle path stability and additional calculations see the appendix.
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3. DIFFUSION OF SCALE IN THE EU 15 AND THE U.S.

This section empirically tests the theoretical results of the previous section, in 
particular equation (14) which gives a relationship between regional per capita 
production and an interregional scale variable. The regions under consideration in 
this section are European regions of the EU 15 (NUTS regions) and counties for the 
U.S.. 

3.1. European Data
The regional units under consideration are the NUTS2 regions of the EU 15 in the 
year 2002. For the EU 15 there are 214 NUTS2 regions. One exception is Denmark 
where NUTS2 regions are not defi ned. Therefore the 15 NUTS3 regions were used in 
the case of Denmark. The analysis below applies to the core regions of the EU 15, for 
France the 4 overseas Departments were excluded as well as the regions Azores and 
Madeira in the case of Portugal and the exclaves of Spain on the African continent 
Ceuta and Melilla. These peripheral regions are often subject to special economic 
conditions like tax exemptions which are not part of the theoretical analysis of section 
2. It seems therefore reasonable to work with the remaining 221 regions. 

Figure 1: Population density EU 15

Note: Population per square mile in European NUTS2 regions (NUTS3 for Denmark)
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Per capita production is obtained from GDP measured at purchasing power parity 
divided by the regional population with the age from 16 to 64 years. These data were 
obtained from the REGIO database of Eurostat. In the analysis below trade costs are 
proxied by geographical distance between regions. For this the great circle distances 
between the geographical centroids of the NUTS regions were computed. 

Figure 2: Actual GDP per capita EU 15

Note: Distribution of actual GDP per capita in the EU 15 NUTS2 regions (NUTS3 regions for 
Denmark). All fi gures correspond to 2002 Euros at purchasing power parity. 

Figure 1 shows the distribution of population density in the EU 15 regions as 
measured by regional population in working age per square mile. Figure 2 displays 
the distribution of GDP per capita in 2002 Euros at purchasing power parity. Some 
descriptive statistics about these fi gures are reported in table 1. Mean GDP per capita 
is 35,565 Euros, the maximum value is 101,523 Euros in Outer London (UK) and the 
minimum value is 19,157 Euros obtained by the NUTS2 region Norte in Portugal. 
The dispersion is quite high with a standard deviation of 10,886 Euros. Population 
in working age is distributed quite similar disperse. The region with the highest 
population is Ille de France containing Paris, the lowest population can be found in 
Åland, Finland. 
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Table 1: Descriptive statistics: GDP and population EU 15

GDP per capita Population in working age

Mean 35,565 1,115,814 

Median 34,235 825,891 

Max. 101,523 7,343,137 

Min. 19,157 16,896 

Std. dev. 10,886 1,045,513 

Note: Descriptive statistics for GDP per capita and population in working age for the EU 15 
NUTS2 regions (NUTS3 for Denmark). GDP per capita in 2002 Euros at purchasing power 
parity. Data source: Eurostat REGIO database. 

3.2. U.S. Data
The regions under consideration for the U.S. are the 3141 counties. The empirical analysis 
focuses on mainland USA due to geographical localization, thus the states Alaska and 
Hawaii are excluded from the sample. There are some statistical problems for a couple of 
counties in Virginia where larger cities within a rural area are defi ned as a separate county 
within a rural county. However these areas are not separated in the offi cial statistics 
where they are treated as one unit. Therefore the counties with these characteristics were 
geographically merged and were treated as single geographical units. 

Figure 3: Population density U.S.

Note: Population per square mile in the U.S. counties.
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GDP or GDP per capita data are not available for the U.S. at the county level. However 
the U.S. Bureau of Economic Analysis provides data on estimated per capita personal 
income on the county level. For reasons of data availability for some historical 
variables 4 more counties have to be excluded from the fi nal estimation leaving in total 
3075 observations. Per capita personal income is defi ned as the sum of wages, salary 
disbursements, supplements to wages and salaries proprietors’ income, dividends, 
interest, rents and personal current transfer receipts9 County population used in the 
empirical analysis below is measured on the 1st of July of the respective year. 

Figure 4: Personal income U.S.

Note: Distribution of actual personal income per capita in the U.S. counties. All fi gures 
correspond to 2002 U.S. Dollars. 

Figure 3 displays the distribution of population measured by population per square 
mile in 2002. From this picture it can be seen clearly that there is a concentration of 
population on the east and southern west cost of the U.S. with a large area in between 
with a low density of population. The highest density is obtained by New York City 
with about 55,500 inhabitants per square mile. Figure 4 shows the distribution of 
personal income per capita. The picture shows a large variation in the magnitude 
of personal income across states. Clustering of high income regions is present in 
the area of New York and the west coast of California, however other high income 
regions exist as well. Per capita personal income is again highest in New York City. 
Descriptive statistics for the U.S. counties are reported in Table 2. 

9 For this defi nition see also http://www.bea.gov/bea/regional/articles/lapi2003/sources.pdf.
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Table 2: Descriptive statistics: Personal income and population US

Personal income per capita Population

Mean 23,951 92,897 

Median 23,055 25,258 

Max. 82,486 9,763,844 

Min. 5,813 66 

Std. dev. 5,811 301,950 
Note: Descriptive statistics for personal income per capita and population for the US counties. 
Personal income per capita in 2002 US Dollars. Data source: US Bureau of Economic Analysis. 

3.3. Estimation Issues
The empirical model is motivated by equation (14) of the theoretical section and is 
specifi ed as 

(19)

where  are country or state dummies,  denotes the number of regions and  the 
number of countries or states.  denotes an error term. In (19) the interregional scale 
variable is a weighted sum of regional work forces. The weights  are proxied by the 
inverse great circle distance between the regional centroids as is often done in spatial 
econometrics (see e.g. Anselin 1988). For the weights  one half of the square root 
of the regions land area is used to proxy for the average distance within a region. 
There is a growing literature on technology diffusion focusing on fi nding weights 
determining the diffusion process, a topic relevant at this point of the analysis. Some 
authors use trade shares (Coe and Helpman 1995), data on FDI (Lichtenberg and van 
Pottelsberghe de la Potterie 1996) or data on multinational enterprises (Xu 2000). 
One caveat by doing so is that all these weights are very likely to be endogenous and 
therefore might bias the estimate. Therefore the analysis below follows the fi ndings 
of Keller (2002) by using geographical distance in constructing weights. 

It is very likely that regional population is an endogenous variable. Regions with a high 
GDP or income per capita and therefore high wages might attract workers from other 
regions. There might be also externalities that affect the population of neighboring 
regions. The theoretical analysis in above was motivated by an exogenous labor force 
in each region. Therefore the theoretical results do only apply to this setting. Hence, 
testing these results empirically demands to focus on the exogenous component of 
the regional labor force. To do so, the regional population is instrumented for the EU 
15 by geographical characteristics and by historical population in the U.S.. In a fi rst 
step regression for the EU 15 the regional log population in working age is regressed 
on the regional land area, the squared area, area to the power of three and country 
dummies, the predicted values from this regression were then used to compute the 
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scale variable in (19). For the U.S. counties log population in 2002 is regressed on 
state dummies, the population growth rate from 1970 to 1971 and a polynomial of 
order three in the county land area, the slope coeffi cients for population growth are 
allowed to vary between states. The predicted values10 from this regressions were 
then used to compute the scale variable in (19). 

As this is essentially a spatial economic analysis with geographical units, there 
might be spatial dependence in the data. Anselin and Rey (1991) distinguish between 
substantive and nuisance dependence. The fi rst means spatial interaction between 
regions such as technology spill-overs while the latter corresponds to spatial 
autocorrelation in the residuals of the model (19). The empirical model explicitly 
takes account of the substantive spatial dependence through the interregional scale 
variable. In the presence of nuisance dependence, standard OLS estimates of the 
parameters are still consistent but the usual estimator for the covariance matrix of 
the coeffi cient is not. To make valid inferences about the parameters, standard errors 
are computed by the estimator proposed by Conley (1999) which accounts for spatial 
autocorrelation11. Additional standard errors using the White estimator are reported 
as well. 

Finally it must be noted that there might be variables other than those in (19) that 
infl uence per capita GDP or personal income. To justify the approach it can be argued 
that, fi rst, equation (14) which serves the motivation for the empirical analysis is a 
reduced form and that the empirical model tries to estimate this reduced form after 
other endogenous factors have adjusted to the scale variable. Second, there are other 
factors not accounted for in the theoretical model, so that the last argument might not 
apply for these, but these variables might of course be endogenous and adding them 
to the empirical model without using suitable instruments is problematic. And third, it 
is very unlikely that the interregional scale variable is correlated with other economic 
variables, so that omitting them might not be that problematic. 

3.4. Results
Table 3 gives the results of the estimation of model (19). Of great importance is the 
estimate of the scale elasticity which takes a value of 0.45 for the EU 15 and 0.48 for 
the U.S. and is highly signifi cant in both cases meaning that an interregional defi ned 
scale variable is an important determinant of per capita production. This result can 
also be seen as support for the theoretical result of endogenous growth models to 
create weak scale effects. 

10 The  for these fi rst step regressions are 0.406 for the EU and 0.441 for the U.S.
11 For this the Stata fi les scale.ado and x_ols.ado provided by T.G. Conley were used. In the case 
of the EU 15 the coordinates of the centroids of the regions were projected on a two dimensional 
plane by the eigenvectors of the scaled distance matrix (see Mardia et al. 1979) and were then used 
to correct the covariance matrix of the estimated coeffi  cients. In the case of the U.S. counties the 
projection method which needs the calculation of the eigenvectors of the scaled distance matrix 
between 3075 counties was not applied because of the diffi  culties in computing eigenvectors of such 
a large matrix. Instead the latitude and longitude were projected on a two dimensional plane using 
the Azimuthal equidistant projection, a standard projection method in geography.
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Table 3: Estimation Results

Dependent 
variable:  

Log of GDP 
per capita 
(EU) 

Log personal 
income per 
capita (US)  

Dependent 
variable:  

Log of 
GDP per 
capita (EU) 

Log personal 
income per 
capita (US)  

continued from left  columns
Log Scale 0.455 0.484  

(0.114) (0.052) 
[0.088] [0.052] 

State dum. - yes 
( )a

[ ]a

AT -0.445 IE -0.263
(0.071) (0.183)
[0.063] [0.169]

BE -0.668 IT -0.488
(0.085) (0.064)
[0.082] [0.054]

DE -0.698 NL -0.609
(0.039) (0.050)
[0.036] [0.048]

DK -0.096 PT -0.546
(0.083) (0.157)
[0.071] [0.133]

ES -0.542 SE -0.143
(0.088) (0.135)
[0.070] [0.110]

FI 0.005 UK -0.427
(0.180) (0.057)
[0.148] [0.046]

FR -0.532 const. -6.728
(0.049) (1.511)
[0.042] [1.169]

GR -0.464 Observations 221 3,075  
(0.142)
[0.113]  0.450 0.283  

Note: OLS estimation results of model (19). Column 2 contains estimation results for the EU 15 
regions, Luxemburg is the base country. Column 3 contains estimation results for the US. White 
standard errors in parenthesis, Conley (1999) standard errors, corrected for spatial dependence, 
in braces. aNull hypothesis is equal coeffi cients for state dummies.
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Concerning the in the introduction cited literature on convergence in per capita 
production or income, this result gives an argument why total convergence might 
not take place. Since geographical location and thereby access to the scale of other 
regions is heterogeneous it is not to be expected that per capita production can 
converge as long as transport cost do not vanish. 

Figure 5: Infl uence of the scale variable EU 15

Note: Infl uence of the scale variable on GDP per capita ( ) at the estimated 
parameter value  from table 4 as percentage of Outer London (UK). 

This can be seen from fi gures 2 and 5 for the EU 15 showing the distribution of 
actual and by the model predicted GDP per capita in the EU 15 regions. Figure 5 
displays the infl uence of the scale variable at the estimated value for , , i.e. the 
geographical distribution of . The infl uence is measured in percent of the 
highest value obtained in the sample which happens to occur for Inner London (UK). 
There is a clear tendency of clustering, as expected, in the central regions of the EU 
15 countries. This pattern can also be observed in the distribution of actual GDP per 
capita in fi gure 1, although there some outliers. 

For the U.S. the fi gures 4 and 6, which are constructed analogously, give the same 
impression. There is a clear tendency for the scale variable to cluster in the eastern 
and south western part which are populated more densely. On average these are the 
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higher income regions. Thus the theoretical model of section 2 captures an important 
aspect of the distribution of per capita production in the European and U.S. regions. 

Figure 6: Infl uence of the scale variable U.S.

Note: Infl uence of the scale variable on GDP per capita ( ) at the 
estimated parameter value  from table 4 as percentage of New York City. 

Some comments are also in order with respect to the estimates in the literature. 
Fingleton (2001) uses total manufacturing output in one particular region as the scale 
variable. His estimates for the elasticity with respect to scale are somewhat higher 
ranging from 0.59 to 0.80. Ciccone (2002) uses population density in one particular 
region as the scale variable to explain production per capita. The elasticities he 
obtains for the European regions are about 0.05. However these results can not be 
directly compared with the ones in this paper since the defi nition of scale is here a 
different one, i.e. it takes trade into account whereas this is not included in the studies 
of Fingleton (2001) and Ciccone (2002). Ciccone and Hall (1996) estimated returns 
to scale in per capita production on the state level for the U.S. using aggregated 
county data for economic density. They fi nd similar elasticities as Ciccone (2002) for 
the European case. 

4. CONCLUSION

The theoretical part of this paper has presented a multi region endogenous growth 
model with interregional trade in intermediate or technology goods. This model 
shares the feature of second generation growth models to create weak scale effects. 
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In the regional context this means that a region has a higher per capita production 
as it is more closely related to other regions giving it a higher technology scale. In 
reduced form this scale is given by a weighted sum of population sizes of trading 
partner regions, the interregional scale variable. The weights are given by functions 
of the trade frictions. 

This theoretical result is tested empirically by employing a new approach in defi ning 
the scale variable for the geographical units under consideration, a weighted sum of 
working age populations. As weight, as is often done in spatial econometrics, the 
inverse distance between units is used. The geographical regions considered were the 
NUTS regions of the EU 15. The results show a highly signifi cant positive relationship 
between per capita GDP in the EU 15 regions and the interregional scale variable 
with an estimated elasticity of about 0.45. For the U.S. using county level data on 
per capita personal income a comparable result with an elasticity of 0.48 is found. 
As has been shown this result has important implications for absolute convergence 
in per capita production since the regions considered are of course geographically 
heterogenous. This translates as shown by the theoretical model and the empirical 
results into heterogenous levels of per capita production. 
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APPENDIX: PROOF OF LOCAL SADDLE PATH STABILITY 

Final and capital goods can be traded freely, consumer preferences and the interest 
rate are identical across regions. Therefore capital and fi nal output as well as the 
development of consumption can aggregated across all  regions. 

Denote the capital stock necessary to provide region  with intermediate input factors 
as  

(20)

with  given by equation (10). Then 

with (20) this gives 

and 

The interregional capital stock  is then given by 

and therefore 

with 
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Aggregated production  can be written as 

Therefore the interest rate is given by 

The aggregate economy behaves according to 

Dividing the above system by  and using (7) gives 
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Linearizing around the steady state gives the Jacobian 

which has two real eigenvalues where one is positive and smaller than one and one 
is positive and larger than one. Denote these eigenvalues by  and , it holds that 

Therefore the eigenvalues solve 

But  which equals  is smaller than . Therefore one 
eigenvalue is positive and smaller than one while the other is positive and larger than 
one.

It can also be shown that regional imports of intermediate input factors are always 
equal exports. To show this compute imports given by the demand for intermediate 
inputs coming from fi nal good producers in region  using (20) as 

The demand for intermediate input factors produced in region  from all regions 
equals 
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which can be obtained by calculating the marginal product of one variant produced 
in region , integrating the implied demand function over all variants produced in 
region  and using (12). Clearly the two fi gures are identical if (10), i.e. the zero profi t 
condition, is satisfi ed. That means that the capital stock used in fi nal good production, 
i.e. intermediate input factors coming from all regions in the economy, is always 
identical to the capital stock used in production of intermediate input factors, i.e. 
intermediate input factors going to all regions in the economy. 

The behavior of capital imports by a particular region  can be deducted from the 
budget constraint ant consumption behavior. Denote aggregate consumption as 

, assets at the begin of period  as  and capital imports as , then 

(21)

The aggregate consumption function can obtained from the optimality condition (2) 
and the intertemporal budget constraint 

where the transversality condition has already been imposed. With this it follows that 

(22)

where  is the present value of income at the beginning of period . Now observing 
that  and using equations (21) and (22) aggregated over all regions, it 
follows that 

Th e inconsistency in the time subscripts compared with the consumption behavior 
is due the fact that capital stocks are measured at the beginning of the period and 
consumption at the end of the period. Defi ning  as the capital stock 
measured at the end of period  it is obvious that capital imports always grow with the 
same rate as consumption.
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ABSTRACT

Regional development in the Republic of Croatia has long been disregarded as 
a primary development goal, which is confi rmed by the data of numerous studies 
on regional disproportions. This problem is particularly noticeable in the regions 
whose economic structure was based mostly on manufacturing facilities, regions 
that were vulnerable to the transition crisis of 1990s that resulted in major negative 
consequences such as lower output, employment and revenues in those areas. 

Competitiveness based on excellence is a helpful tool for fi nding the areas of smart 
specializations that generate competition among regions and sectors. Technological 
excellence does not necessarily lead to a regional economic advantage. What is 
necessary is a regional innovation policy that will enable the absorption of knowledge 
and diffusion of regional capacities. In that sense, a new industrial policy is being 
considered in terms of quality of the innovation system based on a range of different 
institutional forms (R&D infrastructure, triple helix).

Finally, it is discussed what a decentralized approach to industrial policy should 
be. Key factors required for decentralization should be assessed, such as the main 
characteristics of the region’s manufacturing enterprises, institutional resources and 
the synergy of economic actors in accordance with the triple-helix principle. The 
paper aims to discuss the regional dimension of the industrial policy in eight Croatian 
Counties with similar historical and political legacy, which all face regional issues at 
the time when national industrial policy is virtually non-existent.
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1. INTRODUCTION 

After a long time, the industrial policy had to shift from state-centered industrial policy, 
to top-down and product-specifi c industrial policy. The new approach is stimulated by 
reindustrialization of traditional industry, as well as new patterns of regional revival. 
Hence, the new industrial policy has to be bottom-up, associationalist and cluster-
based (Sepulveda and Amin, 2006). Regional dimension of the industrial policy is 
a necessary correction of the market, government and the government failures. The 
new industrial policy is based on the strength of local agglomerations and cooperation 
of companies in raising the competitiveness at the local level. The positive effects 
stressed include the generation of externalities (Marshall , 1890, Becattini, 1979, 
2002, Brusco, 1982, Porter, 1990, Krugman, 1998), and economies of agglomeration 
and specialization (Krugman, 1995, Piore and Sabel, 1984, Porter, 1990, 1994, 1998, 
Saxenian, 1994, Scott, 1998, Storper, 1997), the reduction of transaction costs (Scott, 
1995, Krugman, 1995), and the stimulation of knowledge creation and innovation 
(Braczyk i dr., 1998., Cooke i Morgan, 1998, Florida, 1995, Maskell i Malmberg, 
1999, Storper, 1997) (for details see Sepulveda and Amin, 2006). 

Although faced with the problem of deindustrialization and predominantly old-
fashioned technology, Pannonian Croatia1, has prior to the crisis marked the rise in 
employment in industry. Based on the secondary research of the industrial backbone 
of Pannonian Croatia  (Croatian Bureau of Statistics, Croatian Chamber of Economy, 
Financial Agency, Croatian National Bank and alike), the regional problem which is 
seriously disrupting the existing and future economic development of the region was 
identifi ed, and which is additionally hindered by the current globalization processes. 
Thereby, for the primary part of the research the prerequisites, which call for analysis 
of the following developmental questions, were set: 1) how is it possible to talk about 
long-term sustainable development in conditions where adequate industrial policy on 
the national level is lacking, 2) how is it possible to defi ne the regional dimension of 
the industrial policy in those conditions, if there is no national orientation and 3) what 
kind of industrial policy is needed for long-term sustainable economic growth and 
region’s development? The qualitative method of semi-structured depth interview 
was used, since the examinees come from different areas, and have different 
experience and view of the research issues. It is usually held that the research process 
is comprehensive enough in the situation when by means of new interviews no longer 
new answers are received (saturation point is ten interviews). Respecting that kind of 
practice, 15 people were questioned in a 3-month period, which consequently proved 
to be enough for collecting the required conclusions of examinees. The subjects 
of the research were chosen according to the basic assumptions of the triple helix 
model. Along with the representatives of these three institutions: university-industry-
government, the examinees from additional, for the purpose of research called 
supporting institutions (leading persons: Croatian Chamber of Economy, Croatian 
Employers Association, Development agencies) were chosen. 

1  County of Sisak-Moslavina, County of Karlovac, County of Bjelovar-Bilogora, County of 
Virovitica-Podravina, County of Požega-Slavonia, County of Slavonski Brod-Posavina, County of 
Osijek-Baranja and County of Vukovar-Srijem.
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2. THE REGIONAL DIMENSION OF INDUSTRIAL POLICY

There are a lot of different ways to approach the industrial policy at a national, 
regional and local level, like industrial districts (Bagnasco, 1998, Becattini, 1979, 
Bianchi and Giordani, 1993, Brusco, 1982, 1989, Pyke et al., 1990), fl exible 
specialization (Piore and Sabel, 1984), milieux innovateurs (Camagni, 1991, 
2002, Garofoli, 2002), new industrial spaces (Scott, 1988, 1998) and learning 
regions (Braczyk et al, 1998, Cooke and Morgan, 1998, Florida, 1995, Maskell 
et al, 1998, Morgan, 1997). At the core of these concepts lies an interest in the 
intangible aspect of a territorial or regional economy that underlies innovative, 
fl exible, agglomerations, of both the high- and low-tech variety (Storper, 1997, in: 
Sepulveda and Amin, 2006). 

The regional aspect of development is becoming more an element in the national 
industrial strategy rather than the industrial strategy being merely an element 
of regional policy (Killen and Ruane, 1998).  By means of regional dimension 
of industrial policy it is possible to organize incentive programs which will 
favourize regional locations that record the regional problem (poor economic 
structure, high unemployment rate, negative migrations and negative trends 
alike). Decentralization of industrial development brings a range of positive 
effects on the regional development and balance, and prevents or reduces 
negative migration fl ows of workforce. Machado (1995) emphasizes that the 
regional restructuring of industry could be comprehended in two ways: 1) as 
the change of distribution of economic activities within a region and 2) as the 
change of economic conditions of the region itself. In economic theory, the 
region’s potential for constant improvement of technological basis by accepting 
industries of higher technological level is emphasized as the key factor for 
increasing competitiveness of regions (see Figure 1.).The understanding of 
regional aspects of industrial policy should provide the basis for forming of 
technological policy i.e. policy that encourages innovation in terms of fi scal 
policy (Mikulić, 2009). Technological characteristics that proved the most 
important in explaining the regional differences are explicit, but tacit knowledge 
which cannot easily be transferred as well as the condition of cumulativeness of 
knowledge. The condition of cumulativeness means that new technology may 
in most cases be employed, if a certain region has the required existing level of 
technological knowledge. Thus, the acquired level of knowledge is considered 
an important potential for accepting new technology, which explains also the 
high level of regional concentration of EU’s high technology (Mikulić, 2009). 
However, Fratesi (2007) determined that due to cumulativeness of knowledge, 
making the same innovative effort is not enough to achieve more equal level of 
regional income per capita. Accelerated diffusion of the existing knowledge may 
signifi cantly reduce regional development disparities. Hence, if a certain country, 
whose regions are marked by diverse existing level of technological complexity 
of production, applies equal innovation policy for all regions, the result may be 
further increase, rather than reduction in regional disparities.  
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Figure 1. Overview of the regional impact of science and technology
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One can in fact conclude that carrying out of the same innovation policy and 
disregarding of specifi c regional needs may contribute to strengthening of the 
diversifi cation process of the regions. Some empirical papers have determined the 
existence of the spillover effect of R&D on both the national and international 
level, and as Audretsch and Lehman (2005) emphasize, it holds also on regional 
level. Moreover, a region‘s absorption capacity is of key importance in absorbing 
external knowledge embodied in FDI, which may have a positive effect on regional 
development (Kuo, Jang, 2008.). Freeman and Soete (1997) and Freeman and Louca 
(2001 in: Dicken, 2003) conclude that the innovation process has signifi cantly 
changed in a way that innovations are less the result of individual entrepreneurial 
initiative with an uncertain outcome, and more the result of the activity of specially 
formed departments which companies found with the task of aimed research and 
development of new products, technology and production processes. In that sense, 
material resources are no longer the key distinctive feature of competitiveness of 
individual economic areas, but knowledge and technology are (Dollar, 1993). 
Innovations are no longer the function of one institutionalized sphere as is industry. 
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Innovations in the innovation system may be a product of dissensus and consensus 
process. Knowledge production may be considered as a necessity, but not a suffi cient 
step towards innovation. Nowotny et al (2001, in: Leydesdorff and Etzkowitz, 
2001) emphasize that this creates a potential which can be actualized by bringing 
together consumers, producers, entrepreneurs and the government in a “transaction 
space” where problems and possibilities can be argued and traded-off. Innovation 
is not a linear, but an evolutionary, cumulative and feedback process, which can 
only be realized in cooperation and in economic and social interaction of different 
actors, and as a result produces technological, organizational and social innovations 
(Koschatzky, 2005, in: Säll, 2008). According to Etzkowitz (2003), triple helix  model 
is a process where university-industry-government areas are overlapping with an aim 
of increasing benefi ts higher than national, regional and multinational systems. That 
is a new model for inciting collaboration between the business sector, university and 
government agencies with the emphasis on commercialization   (Asheim & Coenen, 
2004; Leydesdorff, 2005; Leydesdorff & Etzkowitz, 2001).

Jurčić (2011), however, points out that decent standard of living can not be achieved 
only by exploitation of natural resources and situation rent. Absolute advantages are 
too small in order for Croatia to live from of them. Jurčić (2011) further points out 
that comparative advantages in terms of globalization can be earned by education, 
up-to date technologies and organization of the state with clear aims, what, how and 
for whom to produce in the next fi fty years.  This is the content of industrial policy 
that Croatia does not yet have. So what should be concluded? Which way should we 
go? If the leaders of economic policy of this country do not know which way to go 
and still do not dare to formulate (any) industrial policy, how can the export-oriented 
business sector (but also other sectors) regard development? In these conditions, 
decentralized approach to industrial policy by means of its regional dimension is 
needed. Although it is diffi cult to carry out effi cient regional industrial policy in the 
existing fi scal and administrative frameworks, the regional government should by 
joined forces of the regional university and business capacities fi nd the strength and 
disregard petty individual interests to the benefi t of long-term developmental goals 
– since, fi nally they mutually act in “bordered” regional frameworks. For that cause, 
that tacit knowledge will play a key role in the triple helix attempt.    

By means of regional dimension of industrial policy specifi c industrial sectors are 
incited in order to resolve specifi c regional economic problems. Sometimes, it is 
necessary to favor regional industrial “champions” because the economic progress at 
regional level mostly depends up to them. This strategic dimension refers also to the 
range of bottom-up initiatives, by means of which one tries to infl uence the decisions 
made at a national level, and which indirectly infl uence the regional development. 

3.  REGIONAL DEVELOPMENT DIFFERENCES’ ANALYSIS OF 8 
CROATIAN COUNTIES

Pannonian Croatia is a statistically formed NUTS II region made up of 8 Counties so 
that it could be made most of the possibilities of drawing signifi cant funds from EU 
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structural funds after Croatia enters European Union in 2013. Although it is only a 
statistical region, without its administrative-legal basis, this region covers Counties 
which have similar historical-territorial roots, however underdevelopment being 
their most distinctive feature. In Croatia in 1972 (as part of the SFR Yugoslavia) the 
industry participated with 40.36% in the total employment, made 50.6% of the total 
realized income, and considering total economic investments the industry accounts 
for 59.4% (Leko, 1976). The same year, only the industry of Osijek Municipality 
engaged 14.5% of persons employed in the total employment of Croatia and made 
16.8% of the total national income of Croatia. What went wrong? The reasons could 
be comprised in the following way: 1) heritage of the socialist system in all areas of 
economic and political action (lack of motivation, reliance on the “state”, coverage of 
losses, safety of employment etc.); 2) inability of the domestic industrial companies 
in conquering the international market (due to insuffi cient investment in market 
research, consumer care, investment into design and rigidity of management); 3) 
loss of important export markets due to Croatian Homeland War (1991-1995), as 
well as an extremely heavy war destruction of industrial and overall base, as well as 
political tensions and general distrust; 4) ineffi cient administration of transformation 
process, and afterwards, privatization. However, this negative starting position of the 
regional economy should not be solely responsible for the economic policy carried 
out in the last ten years. Constant decrease in competitiveness of Croatian economy 
in world proportions, administrative barriers and inability of local executive units 
to attract FDI and carry out reforms, ineffi ciency of the government measures for 
inciting  economy and rise in productivity, have lead the Croatian economy, and 
consequently the regional economy to an extremely unfavorable position in relation 
to countries in transition. The aforementioned heavy economic losses have started 
a range of other long-term consequences which can be regarded as a vicious circle 
of economic problems. High unemployment rates have resulted in reduction of the 
purchasing power of the population and have most certainly infl uenced the reduction 
of industrial production which has already been in serious trouble due to direct and 
indirect war consequences. 

This region is the most undeveloped region of the Republic of Croatia primarily due 
to direct and indirect war damage of the Croatian Homeland War, but also due to 
certain political “failures” and insuffi cient motivation, and hence could be regarded 
as a depressive region in broader and narrower meaning. In the period from 1971 to 
2010 in Pannonian Croatia a total 94.839 inhabitants “has been lost”, and according 
to the 1991 Census, up to 2010 a total of 90,228 inhabitants “has been lost” (i.e. 56% 
of negative natural growth of Croatia). It is important to note that in the period from 
1991 to 2010 the North-West Croatia region is “wealthier” by 27,823 inhabitants. 
Pannonian Croatia is the only region with negative internal migrations in Croatia. 
Hence, in 2011 3,329 people abandoned Pannonian Croatia and went to other 
Counties and 4,647 went abroad. These indicators are without any doubt the result of 
lack of employment possibilities. According to the data of the Croatian Employment 
Bureau (2013) in 2012 there were 324,324 unemployed persons in Croatia, and no 
less than 40% of unemployment of Croatia is made up of this region (Table 1, see 
Appendix).  Here we fi nd a three times smaller number of active legal entities than 
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in North-West Croatia, and around 2.5 times less than in Adriatic Croatia. Employed 
inhabitants of Pannonian Croatia mostly do not dispose of qualifi cations needed in 
the new industry.  Employed inhabitants have mostly high school qualifi cations. In 
2010 only 15.7% of employed persons have high qualifi cations, whereas at the same 
time on the national level that average amounted to 19%. Let’s add that in 2010 22.8 
% of employed persons had a lower level of qualifi cations, while the national average 
in the same year was 15%. 

The region accounted only 20.6% of the Croatian GDP in 2009, and GDP per 
inhabitant varied by up to 2.962 euro per inhabitant from the Croatian average or, 
more worrying,  by up to 5.546 euro per inhabitant from the North-West Croatia 
average (according to CBS, 2011.). If we look at the data related to GDP from 2005 
(CBS, 2008), then this problem gets even more serious. Namely, in those 4 years, the 
difference between GDP per inhabitant of North -West Croatia and Pannonian Croatia 
has worsened by 1,358 euro or by 789 euro from the national GDP per inhabitant. 
According to the previous indicators, the concentration of business power in North-
West Croatia is not suprising, since 47.9% of all active companies in Croatia and 
even 46.9% of active industrial companies are located there (Table 2., see Appendix). 
The City of Zagreb leads by the amount of total income as the numerical representant 
of the range of business activities, whose entrepreneurs have in 2011, like in previous 
years, realized more than the half of the total income of Croatian entrepreneurship 
(52.7%), whereas the entire Pannonian Croatia has realized only 12% income of 
Croatian entrepreneurship (according to FINA, 2012). As far as investments of 
entrepreneurs in new fi xed assets are concerned, in 2011 the entrepreneurs of the City 
of Zagreb invested most and realized 49.8% of total investments of entrepreneurs of 
the Republic of Croatia. The largest drop in investments was recorded in County of 
Požega-Slavonia (36.9%). According to the labor productivity indicator measured by 
the total income per employed person, in 2011 the lowest results in the Pannonian 
Croatia had the County of Požega-Slavonia with only 416 thousand Kuna, and the 
best, the employed persons of County of Osijek-Baranja with 610 thousand per 
employed person.  If the best results of this region are compared with the ones 
realized in the City of Zagreb, then the lagging of the region is extremely serious – 
by 361 thousand per employed person, or by 124 thousand from the Croatian average 
(according to FINA, 2012).

FDI are mostly contributing to the developed advantage by providing access to new 
knowledge, technology, innovation and organizational solutions and hence, are of 
great importance for reindustrialization. A harsh reality of total FDI into this region 
has to raise suspicion over former initiatives and questioning of cause-and-effect 
relationships which led to an extremely bad mechanism of attracting FDI. Until April 
2012, according to the internal data of the CNB, Pannonian Croatia has attracted 
only 1.19% of total FDI paid out to Croatia, whereas e.g. only Central Croatia 
accepted 78.2% of total FDI. Region’s food industry has managed to attract most of 
the FDI (103.1 mil. euros) and thereby realized a share of 26% FDI of this Croatian 
industry. It is worrying that in the share of FDI there has been almost no investment 
in new industry sectors, and there seems to be no indication towards a trend of 
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reindustrialization with the help of foreign capital. Pannonian Croatia, as the place 
for making investments and providing employment, has a rather weak attractiveness, 
and the competitiveness of economy is pretty questionable due to relatively low 
productivity and limited technological content of the manufacturing industry. Despite 
of weaker economic strength and regional economy productivity, Pannonian Croatia 
realizes positive coverage of import by export. Namely, in 2011, export amounted to 
13,175,443 thousand Kuna, hereby contributing with 1,973,503 thousand Kuna of 
export sufi cite (Table 3, see Appenix). If we look at the data from 2002, it is possible 
to conclude that this region has remarkably progressed in export activities, because 
the sufi cite increased by about 124%. In 2010, manufacturing industry has made a 
total of 96% of region’s export, whereby the most important export products come 
from chemical, metal-processing, food and wood industry. One can see that here 
it is about mainly industries which arise from the natural specifi ties of this region 
and wider food-chain connections. If it is not disposed of with adequate technology 
and educated people  for the needs of new industry, which is the case (apart from 
individual cases), then in conditions of extremely cautious investment conditions and 
surrounding perils, it is necessary to fi nd a specifi c smart specialization which will be 
the refl ection of the regional strengths.   

3.1. Results of the primary research 
The experience has often shown that solid national industrial policy and strategy, 
whose aim is effi cient encouragement of reindustrialization on the entire country‘s 
territory, is needed. Likewise, the examinees in research have primarily emphasized 
objections concerning the leadership of the national economic policy and neglecting 
of industrial development on the national level, and pointed out that regional and local 
self-government units often stay empty-handed due to ineffi ciency of decentralization 
(Table 1.). Hence, effi cient national industrial policy, supported by clear and effi cient 
legislative, which would basically provide enough space for regional self-government 
in defi ning regional industrial policy, is fi rstly needed. Only by means of cooperation, 
experience spillover effect and networking, the regional economy may engage in 
current modern economic fl ows. It was confi rmed through numerous experiences 
of various countries that by means of knowledge and enthusiasm often disposed of 
by the scientists, experience owned by industrial companies and basic infrastructure 
supports disposed of by the local and regional self-government units, it is possible to 
raise competitiveness of the regional industrial base and to provide a solid base for 
reindustrialization. Industry is still one of the leading activities of Pannonian Croatia. 
Although authors often fear of the term reindustrialization, it has been proven that 
certain industrial “restructuring”, “modernization”, “transformation”, “recovery”, 
“integration” and “restoration” is indeed present in eminent scientifi c circles. 
Experienced leading subjects of the research are somewhat free-spirited and do not 
fear expressing the need for using this term and its “big comeback” into general 
business and social community.  
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Table 1.  Key problems that inhibit development of regional industrial policy 
dimension

University Industry Regional 
government

Supporting 
institutions

Distinguished objections to political leadership and conduct of economic policy

Politization 
without concrete 
advancement; 
non-existence 
of the clear 
vision of future 
development; 
incompetence of  
personnel;

Bad existing  
development 
programmes; lack 
of coordination 
in development 
programme; slow 
pace in effi cient 
implementation of laws 
and reforms; lack of the 
system of responsibility;

Corruption; initial 
failures (privatization, 
system of incentives); 
lack of strategic 
thinking;

Long-term 
deindustrialization 
policy; export 
lobbies; grey 
economy; 
dependence on 
foreign countries 
in the broader 
context;

Problems of successful cooperation according to the triple helix principle

Incomprehension 
of the importance 
of responsibility 
of one’s own roles 
in cooperation; 
putting political 
interests before 
general economic 
interests:

Confl ict of interest of 
individual companies 
regarding the diffi cult 
economic situation; the 
problem of participants’ 
vanity; insuffi cient 
level of information and 
competence; lack of 
foresight;

Insuffi cient 
representation of 
university in the 
regional approach 
concerning the 
designing of strategic 
development 
guidelines; lack of 
understanding of 
personal roles;

Participants’ 
distrust; 
encumberment by 
private ambitions; 
lack of ambition;

Distinguished guidelines of the future regional development and recommendations

Reform of the state 
administration 
towards removing 
and decreasing 
of unnecessary 
barriers 
which restrain 
development; 
encouraging of 
green economy, 
region’s green 
industry;

Formulation of 
development strategies 
(industry , science, 
education, agriculture, 
tourism) which will be 
mutually coordinated 
and which will strive 
towards a unique goal; 
consistence in conduct 
of strategies regardless 
of political options; 
reform of the school 
system  ;

Attraction of 
productive 
investments; 
searching of new 
export markets 
and help the 
entrepreneurs-
exporters; 
modifi cation and 
differentiation of 
products;

Encouraging of 
new technology 
development; 
effi ciency of law 
regulations; change 
in thinking and 
comprehension 
of the role of 
the government 
in economy; 
coming to one’s 
senses towards 
“new planned 
agriculture” 
(respecting 
the concept of 
liberalism);
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4. CONCLUDING REMARKS AND POLICY IMPLICATIONS

At the same time, there has never been easier and harder to do business. One of the 
key stagnation or regression problems on the global level is the inability to adapt to 
new trends. Herein lies an even bigger problem – countries like China and India are 
increasingly progressing in all industrial structures (ranging from low sophisticated to 
high sophisticated products) and there is less space left for middle-developed countries 
(and thereby also for accompanying regions) to make a breakthrough. According to 
UNIDO (2009) there is a crowd in the middle, but encouragement lies in the fact that 
the pressure is not unique. The possibility lies in specialization – namely, in various 
types of specializations. New industry of the future is experiencing its reawakening 
through reindustrialization, an it will stem from a kind of “collision” of technological 
innovation and market opportunities which, as the time goes by, are more and more 
accepting the global character  (Murtha, Lenway & Hart, 2001; Spar, 2001; Vernon, 
1971, 1998, in: Spencer, Murtha and Lenway, 2005).

The industry of Pannonian Croatia is, nowadays, facing a great challenge. In conditions 
of intense technical technological innovation and fast transformation processes, the 
region’s industry is an integral part of Croatian and global industry. The question 
is how should a decentralized approach to industrial policy look like? Careful 
assessment of the key factors necessary for the decentralization itself - in terms of the 
number and types of companies themselves, technological capacities, institutional 
resources and synergy between economic operators, is needed. Assessment of these 
factors before making of conclusions about required policy is needed. It is also 
necessary to determine complementary and confl ict goals of the regional dimension 
of industrial policy, because they most certainly can make the conduct of regional and 
national economic policy easier or harder. Many sectors on a regional level are mostly 
traditional (agriculture, food industry, transport and alike), hence, it is necessary to 
make intersectoral specialization, application of new technological solutions into the 
existing sectors and specialization in specifi c sectors, smart specializations (Wintjes, 
Hollanders, 2005). Smart specializations enable competitiveness among regions or 
among sectors, whereby this could only be Singh or Dhumalev’s (1999) optimum 
competitiveness.  It is not easy to discover its smart specialization and thereby achieve 
at least an optimum competitiveness, especially in the situation when Croatia does 
not have a created strategy of industrial development. Out of all existing “certain 
strategies”, there is not a single one which would comprise key goals and determine 
“a certain” course of development. Apart from that, burdened by extreme economic 
problems, as well as problems in which the politicians have become an end for 
themselves, it is diffi cult to expect fast changes. “Mess of special interests” which 
has long ago been emphasized by Adam Smith, is slowing down the effi ciency of 
economic changes and infl uences the competitiveness of the industry, and thereby of 
the entire country. Regional development is more and more functioning according to 
the principle “everybody else” and the City of Zagreb. “United in underdevelopment” 
could be their slogan. Competences, knowledge and specifi c factors that go along 
with successful companies and export possibilities are narrowly defi ned and can not 
be unique in all countries. The key difference in successes of countries was based 
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on their speed and depth of adaptation to export-oriented production. Technological 
excellence does not necessarily lead towards regional economic benefi t. Regional 
innovation policy which will enable the absorption of knowledge and diffusion of 
capacities in order to strengthen the regional infl uence is needed.  A certain industrial 
“upgrading” is the key and leading indicator of economic growth. Finding of one’s 
own specialization is a process of “self-revelation” or experimenting. Regional 
dimension of industrial policy will be the main link between the general development 
strategy, regional policy and industrial policy. Saint-Simon (1979) emphasized that 
“Production of useful things is the only reasonable and positive end which politics 
can set itself.” The European market provides numerous possibilities, hence it is 
still of crucial importance to locate the production of smart specializations on the 
European market and, very importantly, in regional proportions.
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APPENDIX

Table 1.  The basic demographic characteristics of population by  NUTS II in the 
Republic of Croatia

Indicator Republic 
of Croatia

Panonian 
Croatia

North-
West 

Croatia

Adriatic 
Croatia

Total population, average  2010 4.417.781 1.467.114 1.674.533 1.276.134

Natural increase, 2011 -9.822 -5.512 -1.833 -2.477

Age structure of population, 2010

0-19

20-39

40-59

60-85+

924.559

1.192.126

1.263.932

1.017.976

276.164

334.173

366.808

291.461

348.815

466.727

480.459

376.264

296.830

391.381

421.105

370.367

Migration of population, 2011

- Total international migration
- Total internal migration
- Emigrants

-4.165

0

12.699

-3.072

-3.329

4.647

+195

+2.462

2.747

-1288

+867

5.305

Employed population in legal 
entities, March 2011

%RC
1.078.011

100

239.068

22

506.435

47

332.508

31

Unemployed persons

% RC

324-324

100

131.115

40%

93.742

29%

99.467

31%

Source: authors according to: selected indicators of CBS, 2012, 2011; HZZ, 2013
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Table 2. Selected business indicators in NUTS II in Republic of Croatia

Indicator Republic of 
Croatia

Pannonian 
Croatia

North-West 
Croatia

Adriatic 
Croatia

GDP, mil. Euro, 2009

GDP per capita

% RC

+/- RC per capita

44.781

10.111

100

0

9.205

7.149

20,6

-2.962

21.233

12.695

47,4

+2.584

14.343

9.764

32,0

-347

Gross value added (GVA) in 
industry, mil. KN, 2009

% u GVA in industry of RC

% GVA in industry in total GVA

55.191

100

19,5

12.359

22,4

21,3

27.546

49,9

20,6

15.286

27,7

16,9

Active legal entities, 2012

Active legal entities in industry

134.110

15.262

20.130

3.080

64.230

7.167

49.750

5.015

The value of gross investment in 
fi xed assets of legal entities, 000 
KN 2010

49.917.452 4.608.423 35.144.719 10.164.310

Source: authors according to CBS, 2011, CBS, 2012
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Table 4.  The value of gross investment, sale and export of industrial products, 
Pannonian Croatia 2010.

The value 
of gross 

investment in 
new assets 

000 KN

The value of 
sale, 

000 KN

The value of 
export, 
000 KN

Total Republic of Croatia 22.918.153 121.613.404 44.701.522

Total industry of Pannonian Croatia 3.232.370 49.622.922 18.131.438

Mining and quarrying 1.291 307.123 2.109

Manufacturing 1.417.720 26.816.487 9.731.721

Manufacture of food products, beverages 
and tobacco products

560.413 7.455.956 1.365.052

Manufacture of textiles, wearing apparel 
and support service activities

48.646 646.428 317.308

Manufacture of wood and of products of 
wood, paper, printing and reproduction 
of recorded media

186.029 2.555.229 1.352.441

Manufacture of furniture 0 787.226 289.268

Manufacture of chemicals and chemical 
products

170.225 3.179.381 1.923.427

Manufacture of rubber and plastic 
products

67.229 598.244 160.651

Manufacture of basic metals, fabricated 
metal products, except machinery and 
equipment

240.823 2.367.695 1.588.964

Manufacture of computer, electronic and 
optical products

2.441 59.685 78.401

Manufacture of electrical equipment 9.308 348.907 252.761

Manufacture of machinery and 
equipment n. e. c.

96.853 1.131.015 967.665

Manufacture of motor vehicles, trailers 
and semi-trai

12.333 300.057 74.744

Other manufacturing, repair and 
installation of machinery and equipment

23.420 510.416 26.926

Electricity, gas, steam and air 
conditioning supply

47.349 2.205.159 0

Source: authors according to CBS, 2011
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Abstract

From the theoretical point of view, existing empirical studies widely used two models 
of capital structure: the trade-off theory and the pecking order theory. Trade-off 
theory imply that company’s capital structure decisions involve a trade-off between 
the tax benefi ts of debt fi nancing and the costs of fi nancial distress. Pecking order 
theory points out that there is a certain order in fi nancing starting from retained 
earnings as a primary source of internal fi nancing, then moving to debt and using 
equity only as a last resort. Each of these theories suggests how certain determinants 
affect capital structure. According to theories, researchers found various impacts 
of determinants on capital structure depending on country which they analyze. 
The aim of this paper is to investigate how does growth affect capital structure 
of Croatian small and medium-sized enterprises. Previous studies have shown a 
various relationships between growth and leverage. This study has been conducted 
on a sample of 500 Croatian SME’s for the period 2005. to 2010. The data used 
for the empirical analysis were derived from companies’ annual reports. Pearson 
correlation coeffi cient is applied in order to examine the relationship between growth 
and leverage measures. The results of this research indicate negative relationship 
between growth and leverage. But, growth differentially affect short-term and long-
term leverage. The relationship between growth and short-term leverage is negative. 
The relationship between growth and long-term leverage is not negative in all 
observed years. These results suggests that Croatian SME’s with growth potential 
will tend to have lower leverage. That makes them competitive. This fi ndings are 
consistent with the trade-off theory.

1. INTRODUCTION

According to many fi nance books, the capital structure decision is one of the most 
important issue faced by scientists and fi nancial managers. The subject of the 
capital structure decisions of fi rms has been properly studied and theoretically and 
empirically. Capital structure can be defi ne as the mixture of fi rm’s capital with debt 
and equity (Akdal, 2011)1. Capital structure refers to the way a fi rm is fi nancing its 

1  Akdal, S. (2011): How do fi rm characteristics affect capital structure? Some UK evidence, http://
ssrn.com/ , (accessed 11 September 2014)
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assets through a combination of equity and debt (Titman and Wessels, 1988)2. It can be 
measured as the ratio between debt and total of equity and liabilities (Myers, 2001)3. 
Many theories have been developed in the literature for examining determinants of 
capital structure. Mostly they focus on which determinants are more likely to have a 
major role on leverage decisions. Although there have been various studies analyzing 
capital structure, it is still debated what are the determinants of capital structure and 
how they impact capital structure decisions. 

Since Modigliani and Miller published their seminal paper in 1958, the issue of 
capital structure has generated unforeseen interest among researchers. From the 
theoretical point of view, existing empirical studies widely used two models of 
capital structure: the trade-off theory and the pecking order theory. Trade-off theory 
imply that company’s capital structure decisions involve a trade-off between the tax 
benefi ts of debt fi nancing and the costs of fi nancial distress. Pecking order theory 
points out that there is a certain order in fi nancing starting from retained earnings as 
a primary source of internal fi nancing, then moving to debt and using equity only as 
a last resort. Each of these theories suggests how certain determinants affect capital 
structure. According to theories, researchers found various impacts of determinants 
on capital structure depending on country which they analyze. 

The aim of this paper is to investigate how does growth affects capital structure of 
Croatian small and medium-sized enterprises (SME’s). These enterprises represent 
important parts of all economies in terms of both their total number and their job offer 
and job creation. It would be interesting to see either growth affect capital structure 
negative, positive or there is no signifi cant relation between growth and capital 
structure. Recent papers showed various impacts of growth on capital structure. In 
the light of previous studies this paper address following questions: Does Croatian 
SME’s fi nance their growth by debt or by internal funds and whether they support 
Packing order theory or Trade-off theory?

According to existing empirical studies and results of the researches, the research 
hypotheses of this paper are: Growth is negatively related to leverage. Firms with 
growth potential will tend to have lower leverage (Myers 1977)4. Second hypotheses 
is: Growth is positively related to leverage. Firms with high growth potential are more 
likely to exhaust internal funds and require additional capital (Michaelas et al. 1999)5. 
Firms with growth opportunities are more likely to rise new funds (De Jong, 1999)6.  

2  Titman, S., Wessels, R., (1988): The determinants of capital structure, Journal of fi nance, Vol. 43, 
No. 1, pp. 1-19
3  Myers, S. C. (2001): Capital structure, The Journal of economic perspectives, Vol. 15, No. 2, pp. 
81-102 
4  Myers, S. C. (1977): Determinants of corporate borrowing, Journal of fi nance, Vol. 5, pp. 147-175
5  Michaelas N., Chittenden, F., Poutziouris, P., (1999): Financial policy and capital structure choice 
in UK SMEs: empirical evidence from company panel data, Small Business Economics, Vol. 12, 
pp. 113-130
6  De Jong, A. (1999): An empirical analysis of capital structure in Dutch fi rms, PhD. Dissertation, 
Tilburg Univerity
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This article is organized as follows: Section 2 introduces previous studies which are 
used in this paper. Section 3 presents description of the methodology that includes 
description of data and variables, and methods applied in research. Sections 4 and 5 
presents results, discussion and conclusions. 

2. LITERATURE REVIEW AND PREVIOUS STUDIES

 Literature has identifi ed various factors that affect capital structure (Singh and 
Kumar, 2008)7. Authors pointed growth as one of determinant which determine 
capital structure. The trade-off theory predicts negative relationship between growth 
and leverage. Myers (1977)8 argues that fi rms with growth potential will tend to have 
lower leverage. According to same author growth opportunities can produce moral 
hazard effect and push fi rms to take more risk. This may explain why fi rms with growth 
opportunities will be consider as risky and face diffi culties in raising debt capital on 
favorable terms. According to the pecking order theory, growth opportunities and 
leverage are expected to be positively related. Firms with growth opportunities are 
more likely to raise mew funds then fi rms without growth possibilities (De Jong 
1999)9. 

Table 1 presents summarized empirical studies in which researchers analyzed 
different determinants of capital structure in different countries on different pattern 
and their infl uence on capital structure. In order to examine the relationship between 
growth and capital structure, positive, negative or no signifi cant infl uence between 
growth and capital structure is emphasized in last row. 

Table 1. Past empirical studies used in research

Researcher: Period of 
research: Focus: Sample 

size: Determinants:
Relationship 
between 
growth and 
leverage:

Akdal, S. 
(2011.)

2002. - 
2009.

Publicly listed 
companies in UK 202

Profi tability, size, 
non-debt tax shield, 
growth, tangibility, 
liquidity and 
volatility

Negative

Gaud, P., Jani, 
E., Hoesli, 
M., Bender, 
A. (2003.)

1991. 
-2000.

Swiss companies 
listed in the 
Swiss stock 
exchange

106
Profi tability, size, 
growth, tangibility 
and risk

Negative

7  Sing P., Kumar B., (2008): Trade Off Theory or Pecking Order Theory: What Explains the Be-
havior of the Indian Firms?,  http://ssrn.com/abstract=1263226 , (accessed 11 September 2013)
8  Ibidem 4
9  Ibidem 6
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Deari, F., 
Deari, M. 
(2009.)

2005. - 
2007.

Macedonian 
listed and 
unlisted 
companies from 
the Pollog region

32
Profi tability, size, 
non-debt tax 
shield, growth and 
tangibility

Positive

Bas, T., 
Muradoglu 
G., Phylaktis, 
K. (2009.)

2002. - 
2005. 

Small and 
private fi rms in 
25 developing 
countries

11125

Profi tability, size, 
tangibility, GDP/ 
Cap, growth, 
infl ation, interest 
and tax

Positive/
Negative

Ramlall, I., 
(2009.)

2005. - 
2006.

Non-listed fi rms 
in Mauritius 450

Profi tability, size, 
growth, tangibility, 
non-debt tax shield, 
liquidity, investment 
and age 

No signifi cant 
infl uence

Psillaki, M., 
Daskalikis, N. 
(2008.)

1998. - 
2002.

Small and 
medium-sized 
enterprises 
of Greek and 
French fi rms

16290
Profi tability, 
size, growth and 
tangibility 

Positive only 
for France

Degryse, H., 
Goeij, P., 
Kappert, P. 
(2010.)

2003. - 
2005.

Dutch small and 
medium-sized 
enterprises

99031
Size, collateral, 
profi tability and  
growth

Positive

Song, H.S. 
(2005.)

1992. - 
2000. Swedish fi rms 6000

Profi tability, size, 
growth, tangibility, 
non-debt tax shield, 
uniqueness and 
income variability

No signifi cant 
infl uence

Buferna, F., 
Bangassa, K., 
Hodgkinsin, 
L. (2005.)

1995. - 
1999.

32 public i 
23 private 
companies from 
Libyan

55
Profi tability, 
size, growth, and 
tangibility, 

Negative

Psillaki, M., 
Daskalikis, N. 
(2008.)

1997. - 
2002.

Small and 
medium-sized 
enterprises in 
Greece, France, 
Italy and 
Portugal 

  No signifi cant 
infl uence

Source: Authors’ calculation
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Recent papers confi rmed either negative, positive or no signifi cant relation between 
growtand capital structure. Akdal (2011.) 10   in his study examined the capital structure 
determinants of 202 listed companies in UK in the period of 2002-2009. Results 
showed that growth is negatively related to leverage. Gaud et al. (2003.)11 analyzed 
determinants of the capital structure for panel of 106 Swiss companies listed in the 
Swiss stock exchange. They confi rmed that fi rms with growth opportunities are less 
levered. Deari and Deari (2009.)12 in their research used two different samples. First 
sample was based on 32 Macedonian listed companies covering the period of 2005-
2007. Second sample was based on 30 Macedonian small and medium  businesses 
covering the period of 2005-2007. They found that growth is positively associated 
with leverage for both, Macedonian listed and unlisted companies. Bas et al. (2009.)13 
in their study used data for small and private companies from  25 countries in different 
stages of fi nancial development from different regions. They argued that growth is 
positively correlated with leverage and long-term debt, while it is inversely related 
with short-term debt. Ramlall (2009.)14 in his study explored capital structure on 
450 non listed companies from Mauritius. Surprisingly, results showed that growth 
is negatively related to leverage but not statistically affect leverage. Daskalakis and 
Psillaki (2008.)15 in their study investigate the capital structure determinants of small 
and medium sized enterprises using a sample of Greek and French companies. The 
results showed that effect of growth on capital structure is positive and signifi cant 
for France but not signifi cant for Greece. Contrary, in their second study where they 
investigate the capital structure determinants of Greek, French, Italian and Portuguese 
small and medium sized enterprises they found that growth is not statistically 
signifi cant determinant of leverage for any of the four countries. 

Degryse et al. (2010.)16 in their study, which was based on a sample of Dutch small 
and medium-sized enterprises (SMEs) pointed that growth is positively related to 

10  Akdal, S. (2011): How do fi rm characteristics affect capital structure? Some UK evidence, http://
ssrn.com/ , (accessed 11 September 2013)
11  Gaud P., Jani E., Hoesli M., Bende A. (2003): The capital structure of Swiss companies: an 
empirical analysis using dynamic panel data, http://onlinelibrary.wiley.com/doi/10.1111/j.1354-
7798.2005.00275.x/ , (accessed 11 September 2013)
12  Deari F., Deari M. (2009): The determinants of capital structure: evidence from Macedonian list-
ed and unlisted companies, http://ideas.repec.org/a/aic/journl/y2009v56p91-102.html,  (accessed 
11 September 2013)
13  Bas, T., Muradoglu, G., Phylaktis, K. (2009): Determinants of capital structure in developing 
countries, http://citeseerx.ist.psu.edu/.../download?doi=10... , (accessed 11 September 2013)
14  Ramlall, I.( 2009): Determinants of capital structure among non-quoted Mauritian fi rms under 
specifi city of leverage:looking for a modifi ed pecking order theory, International research journal of 
fi nance and economics, No. 31, http://www.eurojournals.com/fi nance.htm, (accessed 11 September 
2013)
15  Daskalakis, N., Psillaki, M. (2008): Do country of fi rm explain capital structure? Evidence from 
SMEs in France and Greece, Applied fi nancial economics, No. 18, pp. 87-97
16  Degryse, H.,Goeij, P., Kappert, P., (2010): Small Bus Econ, No. 38, pp 431-447
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leverage. Song (2005.)17 in his study investigated capital structure determinants of 
Swedish companies. The results obtained in study showed that there is no signifi cant 
relationship between growth and  leverage. Buferna et al. (2005.)18 based their study 
on 32 public and 23 private Libyan companies. The results in their study showed 
negative relationship between growth and leverage in Libyan both the public and the 
private companies.

3. METHODOLOGY

For purposes of this research a data sample consisting of Croatian fi rms was selected. 
The sample contains small and medium-sized enterprises as defi ned in the Accounting 
law. They are randomly selected from the database Financial Agency. The sample is 
consisted of 500 Croatian SME’s for the period 2005. to 2010. Descriptive statistics 
consist of mean, standard deviation and median. In order to examine the relationships 
between variables and to test the hypothesis set out in the study, Pearson correlation 
coeffi cient which determines the degree to which two variables covary, is used.

Research papers offer different defi nitions of the companies growth. Some of the 
authors defi ne it as a quotient of the companies market value and its book value 
(Rajan and Zingales, 1995)19. Other authors defi ne growth as the annual increase 
in total revenues, or a forcast of fi ve-year sales growth, or intangible assets scaled 
by total assets (Michaelas et al. 1999., Sogorb-Mira 2005)20.  But all other previous 
empirical studies which are mentioned in table 1. defi ne growth as percentage change 
in total assets. So, in this paper growth is defi ned as    percentage change in total 
assets.

Different measures of leverage are used in past papers and each leverage measure is 
defi ned in different way. In general, two most common proxies of leverage exist such 
as calculated at book value of equity and at market value of equity (Loof, 2004.)21 
The most commonly used measure for leverage is defi ned as total debt over total 
assets. I also consider the short-term and long-term debt ratio separately. Debt is 
measured by its book value. Market values are not known for SME’s in this sample. 
Following Akdal (2011.) I calculated leverage of the company as the ratio of total 
debt to total assets, long-term debt to total assets and short-term debt to total assets. 

17  Han-Suck Sock (2005): Capital structure determinants: an empirical study of Swedish compa-
nies, CEIS Electronic working paper series,  http://papers.cesis.se/CESISWP25.pdf, (accessed 11 
September 2013)
18  Buferna F., Bangassa K., Hodgkinson L. (2008): Determinants of capital structure: evidence 
from Libya, http://citeseerx.ist.psu.edu/viewdoc/summary?doi=10.1.1.136.5311, (accessed 11 Sep-
tember 2013)
19  Rajan R.G., Zingales, L., (1995): What do we know about capital structure? Some evidence from 
international data, The Journal of Finance, No. 50, pp. 1-58
20  Ibidem 5, Sogorb-Mira, F., (2005): How SMEs uniqueness affects capital structure: Evidence 
from a 1994.-1998 Spanish data panel, Small Business Economics, Vol. 25, No. 5, pp. 447-457  
21  Loof, H., (2004.): Dynamic optimal capital structure and technical change, Structure Change and 
Economic Dynamics, Vol. 15, No. 4, pp. 449-468
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4. RESULTS

Descriptive statistics of the used ratios are given in Table 2. Numbers in mean 
column represent mean values of each ratio calculated for all 500 fi rms in the sample. 
Numbers in standard deviation column represent standard deviation values of each 
ratio calculated for all 500 fi rms in the sample. Numbers in median column represent 
median values of each ratio calculated for all 500 fi rms in the sample. 

Table 2. Descriptive statistics of fi nancial ratios use in research

Ratio Year Mean Median Standard deviation
Growth 2005.    
 2006. 6,01 0,42 32,6
 2007. 3,44 0 27,13
 2008. 0,31 -0,42 22,2
 2009. -4,34 -2,39 19,41
 2010. -6,19 -3,99 19,94
Total debt/total assets 2005. 0,74 0,8 0,36
 2006. 0,74 0,80 0,39
 2007. 0,72 0,77 0,42
 2008. 0,70 0,75 0,40
 2009. 0,69 0,71 0,41
 2010. 0,70 0,72 0,42
Long-term debt/total 
assets 2005. 0,06 0 0,12
 2006. 0,13 0 0,26
 2007. 0,13 0 0,25
 2008. 0,13 0 0,27
 2009. 0,13 0 0,26
 2010. 0,13 0 0,24
Short-term debt/total 
assets 2005. 0,58 0,57 0,39
 2006. 0,60 0,61 0,39
 2007. 0,59 0,56 0,42
 2008. 0,57 0,55 0,40
 2009. 0,57 0,51 0,43
 2010. 0,57 0,50 0,42

Source: Authors’ calculation

It is interesting to notice that Croatian SME`s have more short-terms loans than long-
term loans (they are high short-term leveraged around 58%). Contrary, Degryse et al. 
(2010.) in their study found that Dutch SMEs have more long-term loans (63% of total 
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debt is long-term debt). But generally Croatian SME`s are high leveraged (around 
70% in observed period). After 2006. Growth of the enterprises is in decreasing line 
mostly because of global economic crisis which started in 2007. In observed period 
many of Croatian SMEs fi nished their fi nancial year with negative results. 

The aim of this paper was to examine whether high growth means less leverage or 
vise versa. Results are presented in Table 3.

Table 3.  The correlation coeffi cients between growth and leverage ratios

 2006. 2007. 2008. 2009. 2010.

Total debt/Total assets 

0,062  

(0,274)

-0,023  

(0,686)

-0,019  

(0,718)

-0,001  

(0,984)

-0,065  

(0,267)

Long-term debt/Total assets

0,054 

(0,322)

0,089  

(0,122)

0,003  

(0,954)

-0,026 

 (0,637)

-0,039  

(0,489)

Short-term debt/Total assets

0,025  

(0,665)

-0,077 

 (0,181)

-0,033  

(0,545)

-0,024  

(0,677)

-0,033  

(0,575)

Note: Figures in parenthesis indicate statistical signifi cance of the correlation coeffi cient
Source: Authors’ calculation

In order to examine the relationship between growth and leverage, correlation 
coeffi cients between the growth and leverage ratios are calculated. Results in table 
3 show that there is a negative correlation between the growth and total debt over 
total assets in 4 of 5 observed years. Also, there is a negative correlation between 
the growth and short-term debt over total assets in 4 of 5 observed years. Correlation 
between the growth and long-term debt over total assets is positive in 3 of 5 observed 
years and negative in 2 of 5 observed years. But results are not signifi cantly correlated 
with leverage ratios. Although the correlation is not statistically signifi cant, it can 
be noticed that increase in growth reduces debt, specially short-term debt. Firms 
with growth potential are less levered, meaning they used internal funds to fi nance 
themselves. 

5. CONCLUSION

According to the discussions in previous studies which were analyzing determinants 
of capital structure, they showed a various impacts of growth on capital structure 
depending on country which they analyze. This paper adds to existing literature by 
examining how growth affect capital structure of small and medium size companies 
in Croatia. 

The results of this research indicate negative relationship between growth and 
leverage. But, growth differentially affect short-term and long-term leverage. The 
relationship between growth and short-term leverage is negative. The relationship 
between growth and long-term leverage is not negative in all observed years. These 



73

Martina Harc

results are not signifi cant but they may  suggests that Croatian SME’s with growth 
potential will tend to have lower leverage. Results show that growth do not explain 
leverage needs, meaning that growth is not important determinant of capital structure. 
Ramlall (2009.)22 concluded that impotency of growth implies that higher growth 
does not signify use of more leverage. Song (2005.)23 in his study pointed that one 
possibly explanation may be that the effects of two different theories neutralize each 
other. Another reason pointed same author, may be that measure which is used, the 
percentage change in total assets, does not refl ect future growth possibilities enough, 
only past growth. So, because of that i suggests for further research to explore 
different measures of growth. 
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Abstract: 

The output of fi rms is threefold: It consists of physical goods, intangible goods, and 
services. Intangible goods and services have distinct properties though both are 
intangible. Consequently, intangibility is not the characteristic that divides goods 
(physical or intangible) from services. We show how the characteristics of services differ 
from intangible goods. For the case of a retailer we provide a taxonomy of retailer’s 
output with respect to the three types of output. It is shown that in some instances 
intangible output becomes effective to the consumer via services. However, any company 
should take the opportunity to manage intangible goods and services separately.

1. INTRODUCTION

Companies compete on markets via their offerings. Usually these offerings are 
characterized by their physical property, i.e. offerings are either material (physical, 
tangible) or immaterial (non-physical, intangible). The immaterial outputs of the fi rm 
are often called services. However, not each immaterial output can be classifi ed as a 
service. In this paper we argue that there is no dichotomy of output that divides into 
products and services. There are also other parts of outputs that are neither physical 
products nor services. We apply this taxonomy of output to retailing businesses. 

A taxonomy helps to structure knowledge of a research fi eld. A taxonomy of output, 
for example, may have the following benefi ts: 

- It describes the types of output comprehensively. 
-  It supports the researcher in developing decision models, e.g. for process design 

in operations or for marketing of outputs.
-  It gives the opportunity to study performance of fi rms having the same type of 

output or the same mix of outputs.
-  It helps to develop new types of business models by combining different types 

of output. 

By defi nition, retailers are businesses that do not produce physical products on their 
own. Here we will look how retailers can apply the taxonomy of output to improve 
their performance. 
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2. THE TYPICAL TEXTBOOK TAXONOMY OF OUTPUT 

The widely used taxonomy of output divides output into goods and services. Goods 
are physical, as they are comprised of some material. As they are material, we can 
touch them - they are tangible. Any other output of the fi rm is likewise the complement 
of the material output – it is the immaterial output. This portion of output is called 
services. The following four characteristics should describe services:1 

1. Services are immaterial. 
2. Services cannot be stored. 
3. Services are produced and consumed simultaneously.
4. Services integrate the customer into the servicing process. 

Since services are not from material, they cannot be stored like material: Goods are 
put into warehouses until they are needed for use. Services “disappear” in the same 
moment as they are produced. Services are perishable. Hence, they are consumed in 
the same moment as they are produced. The customer has to be present when services 
are produced. This presence spans from being at the place of service to actively 
taking part in the service production process. As services integrate the customer into 
the service production process they are heterogeneous due to his participation, i.e. the 
servicing process has different outcome from customer to customer. 

However, these four characteristics are not independent. The second characteristic, 
also called perishability of services, results from immateriality (1.) and leads further 
to the simultaneity property of services (3.). Since services are consumed at the 
moment of their delivery the consumer has to be present during the service process. 
Otherwise services remain unused and lose their economic value for the fi rm. 

3. PHYSICAL GOODS, INTAGIBLE GOODS, AND SERVICES 

In order to derive implications for retail businesses – that do not comprise processes 
to produce physical output – we recognize that the economic value of output stems 
from different sources.

First, the value of output is built upon the value of the material, i.e. the value of the components. 
Surely, the total value of a car may be more than the value of its single components. However, 
our point is that we have at least a basis to derive value. For physical goods, this basis is 
grounded in their materiality. Second, if ownership rights can be established on any output 
they can be exchanged and the output can be traded, i.e. sold. Third, the value of an output 
is the utility it renders to the consumer. This utility concept leads to establish a value for any 
type of output, even if we cannot apply any of the aforementioned two ideas. Additionally, 
it gives hints to adjust the values proposed from them. 

Regarding physical goods, we recognize that they have economic value due to their 
materiality. Ownership rights can be established as we can withdraw them from 
customers’ use. Physical goods exist independently from the owner and therefore 

1  See textbooks like Grönroos 2000, pp. 47-48, Fitzsimmons, Fitzsimmons, 2006, pp. 21-25.
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they can be transferred to other owners. Their existence is time-invariant though their 
value can depreciate well as increase. Physical goods are either extracted from earth 
or produced from other material. As they are produced we call them products. 

The production process uses inputs that all belong to the producer, e.g. raw material, 
or are under the regime of the producer, e.g. employees or patents. Production of 
physical goods is a process separate from usage, i.e. consumption. 

Besides physical output of a fi rm there are intangibles.2  There are two types of 
intangible outputs of fi rms. Some share characteristics with physical goods, except 
for their material nature. Therefore we call them intangible goods. Intangible goods 
result from the combination of information and knowledge. They can be stored on 
(material) media, like paper, books, magnetic storage media, optic storage media. As 
this immaterial output can be stored (preserved over time) it can also be copied on 
further media, i.e. immaterial goods can be reproduced without the original inputs. 
Consequently, their reproduction is less costly than the original production. Books, 
software, research results, or inventions can be copied at extremely low cost. It is 
possible to establish ownership rights on intangible goods – though their enforcement 
can be diffi cult. So, intangible goods share some characteristics with tangibles. 

There are other intangible outputs of the fi rm that differ from intangible goods. 
These intangible outputs have only value in a distinct transaction. They rely on an 
agreement and on the cooperation between the producer and the consumer. They do 
not exist independently of the producer and the consumer. They cannot be traded, as 
they affect the relationship between producer and consumer. They are called services. 
Services do not form a new good – neither tangible nor an intangible one. They are 
not a good. However, they are also immaterial like the immaterial goods. Most likely, 
this fact has brought a lot of confusion into the discussion on types of outputs. Hence, 
the four characteristics given in section 2 still hold. But there are more interesting 
characteristics that make a distinction between services and intangible goods. 

Services refer to a specifi c transaction between two parties. Services are provided to 
a consumer. The servicing unit serves the consumer. This service cannot exist on its 
own. It is specifi c on the transaction, the relation, or the process. Any of these words 
brings some concept into the service phenomenon. Relation refers to a dynamic effect 
of service. Services have consequences for the future demand of output. Also some 
services are personal, i.e. ultimately they occur between people. Process refers to the 
property that services usually have some extent in time, e.g. there are several contacts 
between the service supplier and the consumer. Transaction has the notion that some 
value is provided to the consumer by the service. 

4. GOODS AND SERVICES IN RETAILING 

Due to the fact that the retailer does not produce physical goods (products) retailing 
is classifi ed as service. However, as there is no dichotomy of physical goods and 

2  See Hill (1999).
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services this not a straightforward conclusion. There is a substantial part of retailer’s 
output that this is an intangible good besides service. In fact, retailers output is a 
composition of intangible goods and services thereby providing the consumer with 
merchandise, i.e. physical goods. 

In fi gure 1 we provide examples of retailer’s output. The merchandise is the only 
physical part of retailer’s output. As we already stated, it is not produced by the 
retailer. It is bought by the retailer from producers and sold to the consumer nearly 
unchanged. Minor changes of products comprise break-bulk, re-dimensioning or 
packaging, etc. The output that is produced by the retailer divides into intangible 
goods and services. Referring to merchandise, the retailer builds up knowledge 
summarized in methods to forecast demand correctly so that the consumer is able 
to shop products at the time he needs them. The retailer also builds up knowledge 
how to best locate and layout stores so that the consumer easily fi nds products. This 
knowledge is re-applied again and again when retailers add new stores to their chain. 
The retailer knows how to combine information on shoppers’ selected products and 
market information to build an assortment that is able to serve shopper’s preferences. 

Figure 1: Example: Taxonomy of retailer’s output

Output Goods Services

physical goods intangible goods

merchandise enabling retail 
activity

demand forecasting 
method

availavility of products 
in-store

store layout easy to shop 

(clear and intuitive 
layout)

opening hours, toady-to-
serve

cleanliness

assortment model of consumers’

preferences

meet consumer’s 
individual

preferences

support knowledge about 
products and their 
capability to serve 
consumers’ needs

responsiveness to 
consumer’s questions

friendly, careful 
treatment

delivery of 
merchandise

knowledge how to 
organize delivery 
according to consumers’ 
delivery constraints

bringing merchandise 
to consumer’s home 
saving consumer’s time; 
availability of products 
at home

Also, the retailer builds knowledge to answer questions consumers may have on 
products. For example, the grocery retailer being aware of a demand on healthy food 
decides to collect information on nutritional aspects and trains his employees to be 
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able to answer consumer’s questions and assist him in his personal diet. Thereby, the 
employees shall be open and responsive to help –serve- the consumer. Finally, the 
retailer -being aware that consumers spend long hours in their jobs- opens stores at 
convenient hours and offers a delivery of merchandise (shopped online) so that it fi ts 
in a consumer’s daily schedule.  

5. CONCLUSION 

We have shown that fi rm’s output falls into physical goods, intangible goods and 
services. There is no dichotomy of output only of physical goods and services. 
Companies have to reanalyze their output according to this taxonomy. This may shed 
light on the competitive situation of the fi rm. Furthermore it may help to decide on the 
activities of the fi rm, i.e. the output generating activities (production) or marketing. 
Once it is clear that there are activities bringing value to the consumer that build upon 
knowledge are separate from activities that are personalized, the company can manage 
them individually. Only some parts of intangible output of the fi rm are services, the 
others are intangible goods. More research has to be done in the fi eld as the types of 
output are not independent. For example, the application of the model of consumers’ 
preference in designing the assortment will enable the retailer to have the shopper the 
individual experience to be served as desired. Hence, some intangible goods unfold 
their value to the consumer via services. For example, the retailer designs overall 
assortment that becomes effective to the consumer on his individual shopping trip. 
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Abstract:

Croatia’s accession to the European Union and access to international market 
created a huge potential for Croatian bus operators who provide high quality service 
and wish to avail themselves of the opportunity to compete in the European market. 
Most bus operators in Croatia have very little or no direct competition at the local 
level and thus fail to improve the quality of their services, whereas the quality of 
services at the international level is much higher due to the ever-present competition. 
The competition in the international transport is growing, especially in terms of 
other types of transportation such as air and rail transport. For these reasons, it is 
extremely important to constantly monitor and enhance the quality of services in order 
to achieve competitive advantage. It has been observed that the local population do 
not have high expectations when it comes to the quality of service provided because, 
in most cases, they have no choice. The situation in the international transport is 
completely different due to strong and quality competition, which forces international 
operators to use only the best buses and the best staff. This paper presents the results 
of the study concerning the difference between service performance perception and 
expectations in the county, inter-county and international bus transport, which can 
help a wide range of transport service providers and organizations in assessing 
consumer expectations and perception of service quality. The study was conducted 
using an adjusted SERVQUAL measuring instrument.  
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1. INTRODUCTION

Considering that this paper investigates the transport of people, measuring the quality 
of service provided represents a major challenge and poses a problem at the same time. 
The management of bus transport companies does not have adequate instruments for 
measuring the quality of service provided and as a result, it can not make targeted 
improvements. In Croatia, the quality of service provided in the bus transport is 
based on the type of bus (bus class, year of manufacture, manufacturer), as can be 
seen from invitations to tenders issued by the central government, counties and local 
governments. If the management is not aware of the real needs of passengers as well as 
their expectations and perceptions, it is not able to change and improve service quality. 

Croatia’s accession to the European Union and access to the international market 
opened up possibilities for bus operators who want to focus on the international 
bus transport. The results of the studies into the level of implementation of Quality 
Management System in bus transport suggest that in comparison with its competitors, 
Croatia lags behind the developed countries of the EU (Medić et al., 2013, p. 279). In 
Germany, large organizations have begun to involve service users in designing their 
services at all stages of development, especially in case of services involving a close 
contact with the user, such as passenger transport (Elke & Ziemeck; 2006, p. 269). 
The most commonly used model for measuring service quality is the SERVQUAL 
instrument with 22 pairs of statements measured on the Likert scale. It measures the 
gap between perception of service performance and expectations, which can help a 
wide range of service providers and organizations in assessing consumer expectations 
and perception of service quality (Parasuraman et al.; 1988, p. 36). 

In this paper, SERVQUAL measuring instrument was adapted to bus transport. The 
paper also looked at the quality of services from different aspects: from tangible elements 
(the visual appearance of the bus, personnel, level of equipment, interior cleanliness), 
punctuality and reliability (accuracy of schedules, accuracy of information provided), 
the attitude towards passengers (readiness to help passengers, timely provision of 
information on changes, help with luggage, adapting to customers), passenger safety 
(ability to provide a sense of security, reliability of bus staff) and adapting to customers’ 
needs (place, time and accessibility of tickets, real customer needs, etc.).

In their fi ght against competitors, organizations face many problems so it is very 
important to recognize whether there is a big difference between the image they have 
of themselves and the image perceived by their customers. In Croatia, bus service 
operators offer similar value in a market without distinctive features. This is exactly 
the reason why it is important to develop a distinct image that will differentiate one 
from the competition and enable engaging service users in the long-term, which 
will eventually result in competitive advantage, i.e. facilitate market positioning (D. 
Grgić, 2007, pp. 594-595).

This paper examines two hypotheses:

H1:  There is a signifi cant gap between perception and expectations about service 
quality in the bus transport.
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H2:  Due to greater competition, the gap between perception and expectations 
regarding the quality of services in the international bus transport is smaller in 
comparison to the gap at the county and inter-county level. 

2. QUALITY OF SERVICE AS COMPETITIVE ADVANTAGE

As a result of Croatia’s accession to the EU, bus transport has been facing not 
only an increasingly strong competition in the same type of transport, but also has 
to compete with air and rail transport at the international market. This is why bus 
service operators need to create the best conditions for passengers if they are to keep 
current and attract new customers. Spending freeze in bus transport, as in all Croatian 
companies, is the most common method of “cost management” (Drljača; 2000, p. 
46). Saving is encouraged and companies choose the policy of sustainability in the 
market by reducing costs. There are many factors affecting the quality of services 
provided in the bus transport and customer satisfaction and this is exactly the reason 
why it is necessary for organizations involved in passenger transport to implement 
policies that focus on the needs and satisfaction of passengers. 

The competition between operators has been constantly growing due to deregulation 
and privatization of the public transport sector. This is why maintaining high level of 
services rendered to customers is very important. To achieve this, bus service operators 
seek to resolve user complaints as much as possible in order to enhance customer 
satisfaction (Brčić & Ševrović; 2012, p. 128). Service-oriented organizations such as 
those involved in passenger transport operate in a very sensitive industry where each 
passenger requires individual approach so that his/her real needs can be met, which 
will result in successful positioning in the market and create competitive advantage.

Friendliness of the staff does not require additional funds; however, the results 
achieved which lead to an increase in the overall quality of services can be much more 
effective than investing in new and better bus equipment. Therefore, organisations 
seeking to improve the quality of their service should act in synergy at all levels, 
starting from the management level, and have a clear vision, mission and objectives. 
As a result of oligopoly in the bus transport in Croatia and non-existent competition, 
some companies have lost sight of their development goals and the importance of 
service quality. Weakening of oligopolies can be perceived as a result of consumer 
dissatisfaction, rather than exposure of an organisation to real competition 
(Andreassen, 1995, p. 2).

3. THE ROLE OF EXPECTATIONS AND CONSUMER ORIENTATION

Over the last decade, service industry in almost all countries has been continuously 
growing. In most Western countries, the number of employees in the service sector 
has reached 70%; in Germany, it amounts to 64% (Statistisches Bundesamt; 2013, p. 
499). Bus transport is in the tertiary sector, which is entirely composed of services, 
and its intangible element is at a very high level (Walsh et al.; 2009, p. 425).
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It is therefore necessary to focus on the intangible elements of the assets such as a 
loyal customer base, favourable image and attractiveness of primary and ancillary 
services, loyal workforce, service culture and management power. (R. Zelenka, D. 
Pupovac, 2001, p. 1046)

Many bus operators fail to recognize the importance of these elements exactly because 
they are intangible and consider them irrelevant, which results in poor positioning in 
the market and creates favourable conditions for those operators who are aware of 
their importance and have been taking corrective actions and improving the quality 
of their services.

For this reason, it is extremely important to use the SERVQUAL model to assess bus 
transport with an aim to improve service quality and achieve passenger satisfaction. 
The service cannot be fully customized to every passenger; however, by using 
SERVQUAL questionnaires, operators can reduce the gap between expectations and 
the actual situation and thus establish quality standards which will lead to passenger 
satisfaction. It is diffi cult to measure the level of expectations in terms of service 
quality and that is why Parasuraman differentiates between expectations relating to 
the satisfaction and expectations related to the quality. It is therefore essential for the 
level of service provided to exceed expectations, if users are to perceive it as high 
quality service (Babić&Mehić; 2005, p. 181). Servqual instrument was developed by 
marketing researchers to improve the quality of the service in general. The basis of 
SERVQUAL measuring instrument includes 22 items consisting of fi ve dimensions. 
These dimensions are used by passengers in evaluating the quality of service regardless 
of the type of service (Parasuraman et.al. 1985, p. 45). Customer orientation should 
be a fundamental part of any organization’s policy, because this will create added 
value and help the organisation achieve consumer satisfaction, which will refl ect 
positively on its reputation allowing it to enter the international market. Consumer 
satisfaction is the accumulated experience of purchasing and consumption assuming 
that the consumer is able to evaluate the service, and the result is compared with 
expectations prior to purchase or consumption (Andreassen, 1995, p. 3). 

4. RESEARCH METHODOLOGY

The survey was conducted in 2013 using a questionnaire with a sample of 363 
passengers in the county, inter-county and international bus transport. SERVQUAL 
instrument was used to develop the questionnaire (Parasuraman et al. 1985), which, 
for the purpose of this paper, was adjusted to bus transport. Instead of a seven-point 
Likert scale, a fi ve-point scale was used for assessment (Parasuraman et.al. 1985) 
considering that in Croatia a fi ve-point scale is the most commonly used assessment 
scale and as such simpler and more acceptable to the respondents. The questionnaire 
includes eight general questions, four of which relate to the demographic 
characteristics of respondents. In addition to general questions, it comprises two 
groups of questions; the fi rst 22 questions relate to passenger expectations and the 
second 22 questions relate to passenger perception. The majority of respondents were 
women (54.40%). The largest portion of respondents was aged between 18 and 30 
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(30.00%); the portion of respondents aged between 14 and 18 was almost as large 
(28.40%); they were followed by respondents aged 50 years and over (20.90%). The 
second last group, in terms of size, consisted of respondents aged between 30 and 
50 years (19.30%), and the smallest portion was made up of respondents under the 
age of 14 (1.40%). The rule for measuring customer satisfaction is that it must be 
measured for each function and each service in the organization. It is challenging to 
develop a questionnaire for measuring consumer satisfaction from various aspects 
of products and services, such as, for instance, the actual product, the processes that 
accompany it, and fi nally, the quality of the service provided. To assess the reliability 
of the SERVQUAL model, descriptive statistical analysis, t-test, factor analysis and 
reliability analysis were used.

5. STUDY RESULTS

The study results show the extent to which service quality affects passenger’s choice 
as well as the gap between passenger expectations about the service and perception of 
bus transport services. The results suggest that the majority of passengers in the bus 
transport within the county opt for a particular operator because they have no other 
choice, whereas the most important factor in deciding on a particular operator in the 
international transport is the politeness of staff and time of departure.

Table 1.  Gap between expectations and perception of service quality in the bus 
transport, as shown by SERVQUAL model dimensions 1

SERVQUAL
model 

dimensions
Total County Inter-county International

Tangibles -0.57 -0.86 -0.47 -0.46
Reliability -0.54 -0.75 -0.58 -0.34

Responsibility -0.48 -0.87 -0.51 -0.17
Safety -0.46 -0.75 -0.48 -0.24

Understanding 
the customers -0.75 -1.1 -0.78 -0.48

Source: Author’s calculations

Table 1 shows that in all dimensions of service quality there is a negative gap 
between perception and expectations. The largest gap is evident in the fi fth dimension 
(understanding the customers).  

The smallest gap between perception and expectations in all dimensions is found in 
the international transport. The largest gap is found in the dimension “understanding 

1  “By comparing average arithmetic means of statements which measure perceptions and 
expectations for each dimension, the differences between expectations and perceptions are revealed. 
Negative values   indicate that expectations were on average higher than the perception of the current 
situation.”
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the customers” which is -0.48 in the international, -0.78 in the inter-county, and -1.1 
in the county bus transport.

Table 2.  Aggregate scores of expectations and perception of service quality in the bus 
transport, as shown by SERVQUAL model dimensions

SERVQUAL
model 

dimensions
Total Count Inter-county International

Expectation Perception Expectation Perception Expectation Perception Expectation Perception

Tangibles 4.45 3.88 4.41 3.55 4.44 3.98 4.50 4.40
Reliability 4.63 4.09 4.65 3.89 4.68 4.10 4.57 4.23

Responsibility 4.46 3.98 4.53 3.66 4.51 4.00 4.36 4.19
Safety 4.54 4.08 4.55 3.80 4.58 4.11 4.48 4.24

Understanding 
the customers 4.58 3.82 4.70 3.60 4.60 3.81 4.47 3.99

Source: Author’s calculations

Table 2 shows that, according to the aggregate scores for expectations by SERVQUAL 
model dimensions, “reliability” (4.63) and “understanding the customers” (4.58) are 
most expected dimensions. However, in the international bus transport, “reliability” 
is at the top. Aggregate scores for perception reveal the lowest scores in the dimension 
“understanding the customers”, especially in the county and inter-county transport 
categories.

Table 3.  Factor analysis and reliability analysis results using Cronbach’s Alpha 
coeffi cient – SERVEXP

Item statement 
(n=22)

Corrected Item - 
Total Correlation Alpha coeffi cient

Total variance 
Explained 

(Cumulative %)
FACTOR 1 0.877 21.646

EQ8 0.612 0.867  
EQ9 0.630 0.864  
EQ10 0.728 0.850  
EQ14 0.678 0.857  
EQ16 0.605 0.866  
EQ17 0.776 0.846  
EQ20 0.613 0.865  
FACTOR 2 0.858 41.076

EQ1 0.475 0.864  
EQ2 0.680 0.830  
EQ3 0.502 0.857  
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Item statement 
(n=22)

Corrected Item - 
Total Correlation Alpha coeffi cient

Total variance 
Explained 

(Cumulative %)

EQ4 0.717 0.825  
EQ5 0.721 0.826  
EQ6 0.629 0.837  
EQ7 0.712 0.827  
FACTOR 3 0.806 55.648

EQ9 0.632 0.763  
EQ12 0.565 0.776  
EQ15 0.512 0.790  
EQ18 0.634 0.764  
EQ19 0.524 0.786  
EQ21 0.550 0.780  

Source: Author’s calculations

Table 3 shows that by using Varimax rotation (orthogonal) with Kaiser Normalization 
three factors for SERVEXP were defi ned. Factor 1 consists of seven variables, and 
total alpha coeffi cient for factor 1 is 0.877. Factor 2 consists of eight variables with 
the total alpha coeffi cient of 0.858. Factor 3 consists of six variables and its alpha 
coeffi cient is 0.806. The majority of factors are grouped in the fi rst three factors as 
follows: F1 - understanding the customers, F2 – responsibility, and F3 – reliability.

Table 4.  Factor analysis and reliability analysis results using Cronbach’s Alpha 
coeffi cient – SERVPERC

Item statement 
(n=22)

Corrected Item - 
Total Correlation Alpha coeffi cient

Total variance 
Explained

(Cumulative %)

FACTOR 1  0.907 22.607

PQ8 0.578 0.903  

PQ9 0.711 0.894  

PQ11 0.622 0.901  

PQ12 0.723 0.893  

PQ13 0.731 0.893  

PQ14 0.733 0.892  

PQ15 0.688 0.896  

PQ17 0.694 0.895  

PQ18 0.672 0.897  

FACTOR 2  0.814 38.251
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Item statement 
(n=22)

Corrected Item - 
Total Correlation Alpha coeffi cient

Total variance 
Explained

(Cumulative %)

PQ1 0.461 0.814  

PQ2 0.596 0.782  

PQ4 0.595 0.781  

PQ5 0.61 0.778  

PQ6 0.62 0.776  

PQ7 0.606 0.779  

FACTOR 3  0.730 49.338

PQ20 0.59 0.597  

PQ21 0.617 0.572  

PQ22 0.461 0.752  

FACTOR 4 0.713 60.123

PQ3 0.486 0.682  

PQ16 0.549 0.606  
PQ19 0.577 0.585  

Source: Author’s calculations

Table 4 shows that by using Varimax rotation (orthogonal) with Kaiser 
Normalization four factors for SERVPERC were defi ned. Factor 1 consists of 
nine variables, and total alpha coeffi cient for factor 1 is 0.907. Factor 2 consists 
of six variables with the total alpha coeffi cient of 0.814. Factor 3 consists of 
three variables with the total alpha coeffi cient of 0,730. Factor 4 consists of three 
variables, and its total alpha coeffi cient is 0,713. The majority of factors are 
grouped in the fi rst three factors as follows: F1 - understanding the customers, 
F2 – responsibility, and F3 - reliability.

To perform factor analysis, 22 questions were used for expectations and 22 
questions for perception of bus transport services. Principal Component Analysis 
and Varimax with Kaiser Normalization were used. The adequacy of factor analysis 
was determined by correlation and reliability of Cronbach’s Alpha coeffi cient. 
Based on Varimax rotation (orthogonal) with Kaiser Normalization, three factors 
for SERVEXP and four factors for SERVPERC were defi ned. All variables with 
correlation equal to or greater than 0.5 are considered to be statistically signifi cant 
and have therefore been included in the factors. Cronbach’s Alpha coeffi cient 
represents a numerical value that measures consistency between a set of questions 
within an individual dimension. Tables 3 and 4 show that Alpha coeffi cient for all 
factors is above 0.7 which is a favourable correlation between a set of questions 
within an individual dimension.



89

Mane Medić • Mladen Pancić • Saša Ilić

Table 5.  T-test

One - sample Test

 Test Value =0

t df Sig. 
(2-tailed)

Mean 
Difference

95 % Confi dence 
Interval of the 

Difference

Lower Upper

Tangible elements-
Expectation 115.071 361 0.000 17.812 17.51 18.12

Tangible elements-
Perception 87.213 360 0.000 15.532 15.18 15.88

Reliability-Expectation 125.236 361 0.000 18.528 18.24 18.82

Reliability-Perception 98.416 360 0.000 16.366 16.04 16.69

Responsibility-
Expectation 122.641 361 0.000 17.843 17.56 18.13

Responsibility-Perception 88.462 358 0.000 15.905 15.55 16.26

Safety-Expectation 135.532 362 0.000 22.691 22.36 23.02

Safety-Perception 96.432 358 0.000 20.376 19.96 20.79

Understanding the 
passengers-Expectation 146.28 360 0.000 22.892 22.58 23.2

Understanding the 
passengers-Perception 84.973 360 0.000 19.111 18.67 19.55

Source: Author’s calculations

Table 5 indicates the signifi cance of p<0.05, which means that the differences 
between them are statistically signifi cant. The signifi cance in each dimension both 
for perception and expectation is 0.000. The t-test compared the means by different 
dimensions for expectation and perception. The fi rst three dimensions include four 
variables, while the fourth and fi fth contain fi ve variables each.

The study results show that there is a signifi cant gap between perception and 
expectations regarding bus transport service quality, and thus hypothesis H1 is fully 
accepted. The second hypothesis H2 relating to international transport with a smaller 
gap in comparison to inter-county and county transport due to increased competition 
is also fully accepted.
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6. CONCLUSION

The study concluded that there is a signifi cant gap between perception and expectations 
of passengers using bus transport. The largest gap is found in the dimension 
“understanding the customers” in all categories of bus transport, which shows that 
both development of human resources in bus transport and passenger orientation are 
inadequate. All organizations, in particular those involved in passenger transport 
should implement policies that focus on service users and staff who are in daily 
contact with passengers. In this way, they would increase customer satisfaction with 
the service provided, build a positive reputation and increase their competitiveness 
in the market. 
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Abstract:

Term “asset” has a wide meaning and can be used in everyday language; however 
contextual framework of this word is quite undefi ned. Assets can be interpreted in 
many ways, and as such, can be defi ned from a legal, economic and accounting 
aspect. In Republic of Croatia, as a concept, state asset management does not take 
important place. State asset, together with state asset management, should have more 
signifi cant role in design and functioning of the entire system of state and associated 
regional and local government units. Main issues regarding state assets in the 
Republic of Croatia arise from the methods of determining the value of the actual 
status of state assets. 

State assets owned by state, regional of local authorities do not present the actual 
value of the assets. Determination of the share prices and the fact that the structure of 
total assets does not include assets from extra budgetary companies are also issues. 
Also, documentation and records on state assets are not transparent and there are 
different incompatible records provided by state institutions, also for some types of 
assets records do not exist or are substantially incomplete. Some steps in terms of 
defi ning the strategy and legal framework for management of state asset were defi ned; 
the register of state assets was set up, but unfortunately that was not implemented. 
This paper will try to contribute to the processes and models of management of state 
assets, as well as to indicate some weaknesses which could signifi cantly infl uence 
regulation of state asset issues. 
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1. INTRODUCTION

For many years’ state assets and state property, in terms of state fi nance and management 
of economic policies at the central level, indicate low economic viability and the 
low utilization, especially when compared with management of privately owned 
properties and assets. When referring to the theoretical aspect of state asset, there 
are many reasons to question the validity of management of state assets. Research 
in this paper was based on the state owned textile company, which went through 
all transitional and regenerative processes of the country. Empirical analyses were 
carried out on the basis of analyzed company quantitative and qualitative business 
data for the period from 2005 to 2012. 

This paper is divided in two sections. Section State assets and management mechanism 
gives the insight to the basic theoretical knowledge on state owned companies as 
well as the reasons for less effi cient management of the state owned companies. 
Main focus in this section is methodology and results of studies of other authors that 
are focused on the effi ciency of private and state owned companies, as well as the 
management of state property in Republic of Croatia. Subsections are focused on 
analysis of the problems from the legal, economic and accounting aspect on state 
property. The second part of this paper is focused on the presentation and analysis 
of the management and business of state owned company. The authors found some 
interesting characteristics of analyzed company that can provide specifi c insight to 
the management of the state property. It should be noted that this company is not of 
signifi cant and of special national interest.

2. STATE ASSET AND MANAGEMENT OF STATE ASSETS

Introduction defi ned terms used in this paper - Asset and property. In respect with 
company analysis, easier understanding of the management concept and the fact that 
in Croatian legislation term asset is most commonly used, this paper will also use 
term asset more frequently:

Asset1 is:

1.  Totality of something that is being owned by private or legal entity; possessory 
good; possession;

Property2 is:

1. Full right of disposal, owning property (state, public)
2. Something that is owned by somebody as position; property

When observing assets by the concept or its characteristics most simple defi nitions 
would be: money, material things, rights, prepayments and accrued income. 

1  Anić, V.;  Veliki rječnik hrvatskog jezika - četvrto izdanje. Zagreb: Novi liber, 2003.
2  Ibid.
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Conceptually assets also include companies’ resource capacity or proprietary rights. 
The main characteristic of the assets arises from its fundamental activities that come 
from utilization of the property or property rights, which is fi nally valorised through 
economic benefi t. Assets can be in form of resident or non-resident property, where 
ownership right has to be defi ned with contractual ownership agreement. In the 
accounting context and when observed from the perspective of business fl ow, assets 
can be divided into: long-term or permanent and short-term or current assets.

Fundamentally, state asset is3:

stocks and shares in companies owned by the state
Real estate owned by the state whose management is regulated by specifi c laws
stocks and business shares owned by Croatian Institute for Pension Insurance
stocks and business shares owned by the State Agency for Deposit Insurance 

and Bank Rehabilitation, acquired in the process of rehabilitation and bank 
privatization

stocks, business shares and real estates owned by institutions and other entities 
established by the State

current assets of the Agency (movable property and receivables) and
other assets

From 2010 state portfolio included a total of 720 companies, with available stocks 
/ shares in 478 companies, and reserved stocks / shares in 242 companies. These 
fi gures are not fi nal, since they do not include companies owned by local authorities. 
Report shows that state owned companies have poor business results (in compare 
to business results of the same or comparable industry fi rms in private ownership). 
Also, it is evident that state owned companies do not have well developed corporate 
management framework which has also additional negative impact on business 
performance. Stated is also confi rmed by results of the research that are set out in this 
paper. From the theoretical standpoint there are number of studies that defi ne features 
and characteristics of state-owned companies. Due to the diversifi ed structure of the 
company’s activities, is necessary to defi ne and determine which companies are of 
actual national interest and other companies to sell or privatize.

According to the Toninelli4 there are 4 types of companies owned by state, with focus on:

 municipal services
 energy sources

3 Zakon o upravljanju i raspolaganju imovinom u vlasništvu RepublikeHrvatske, 
br.94/2013.,čl.br.3.,Narodne
novine, Zagreb
4  Toninelli, P.: The rise and fall of state-owned enterprise in the western world, Cambridge 
University Press, 
   Cambridge, 2000.
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 fi nancial services
 social-educational services.

In this paper, as example is used company from textile sector which does not comply 
with above mentioned types. Most of state owned companies in Croatia (except 
companies engaged in communal services or energetic) have competition in the 
private market, and regardless of that there were and  still are reasons and needs 
for state owned companies. Besides political and ideological need for state owned 
companies, according to the Toninelli, there are also market reasons and needs for 
state owned companies. Market reasons most commonly derive from possibilities of 
market failure and promotion of the economic growth based on long-term planning. 
With that said, Megginson5 and many other supporters of state ownership highlight 
the benefi ts of state ownership by claiming that state ownership as an entity can 
provide a balance between stability and general economic and social objectives 
between companies and thus improve the quality of common good. It shows also that 
state property as entity can provide adequate answers to the possible market failures 
- potential need for regulation of monopolies and defi ning some public-private 
partnerships. Problem with state owned companies presents paradox since structure of 
state ownership is overviewed from aspect of overall economic effi ciency and social 
and public welfare. At the same time, due to strong infl uence of political ideology, 
it is diffi cult to contribute to the good management of state owned companies. This 
is most evident in the management structure which manages with the state owned 
companies.

2.1. Legal framework of state property 
Concept of state ownership became signifi cant subject of analysis, mainly due to the 
fact that the property is managed in a non-transparent manner and without signifi cant 
and more rigid control system. That is also evident in the fact that, in Croatia, the fi rst 
signifi cant legal framework was passed only in 2013, and which ultimately combines 
the remaining 35 legal frameworks that should simplify asset management processes. 
It is questionable whether this legal framework and other minor legal regulations can 
generate optimal solutions, mainly due to the fact that there is a discrepancy between 
implementation processes and processes that are based on actual plans for asset 
management. Legal frameworks and regulations are only institutional guidelines and 
transitional solution to the future planning of the budget guidelines. Does the state 
as the owner needs to prepare company for privatisation (with loans, subsidies or 
guarantees) or the company itself can survive in the global market without the help 
of the state? That is questionable due to the ambiguous relationship between the state 
- the owner and the management, and also due to the unclear regulations that are not 
effective enough in the segment of future control, fi nancial supervision and possible 
sanctions for the state fi rms management, that would not infl uence taxpayers. There is 

5  Megginson, W. L.: The Financial Economics of Privatization, Oxford University Press, New 
York, 2005.
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still a lack of transparency in the availability of public information, which is evident 
in the fact that reports on the fi nancial performance of companies of special interest 
for 2010, 2011 and 2012, were not published. These reports are important for the 
further analysis of the effi ciency of the management of state assets, and for the further 
defi nition of the general countries budget policy.

2.2. Economic framework of state property
Economic framework of state property is the most important segment of state 
ownership, especially from the aspect of its management. The fact is that at the 
macroeconomic level, Croatian economy in the last few years faced the recession, 
which had a negative impact on the operations of all companies. Recession infl uence 
is visible in regard to general decrease in demand and purchasing power, increase 
of interest rates and insolvency and bankruptcy procedures which created utter 
insecurity in public and private sectors. General problems in Croatia, when it comes 
to the overall framework of state ownership arise from the problem of ineffi ciency 
of the privatization process, the underdevelopment of fi nancial markets and taxation 
processes.

a) Privatisation of state property as solution 
Privatization is a change of ownership of the social and state capital, implemented 
with specifi c procedure and in accordance with the principles of transparency and 
fl exibility in order to infl uence further development of the company and the market. 
There are several arguments for privatization (when talking about the changing of the 
ownership) and main arguments arise from distribution and fi scal nature. One of the 
most common justifi cations for privatization is that private property is more effective 
than the state property and therefore privatization can increase business effi ciency. 
Many scientifi c studies that were comparing private and state-owned companies that 
produce similar goods or services, with similar parameters (technology, regulatory 
mechanisms, and fi scal resources) concluded that private companies are more effi cient 
than state-owned enterprises. One of the key success factors after privatization is 
that new owner manages the company better than the former – state. According 
to the Bos6 there are several explanations for behaviour change: privatization has 
positive effects on the reduction of government intervention, the management of 
the privatized companies will be more cautious in terms of the market value of the 
shares, management has less power to infl uence government policy with the aim to 
reduce the impacts of policies. 

b) The fi nancial markets in the capacity of defi ning the values of state assets
Financial markets present the entities where fi nancial instruments are traded and 
where supply and demand for fi nancial instruments meets. Capital Markets consists 
of the supply and demand of fi nancial instruments with long-term character, where 
fi nancial instruments are traded for at least one year. On the other hand, on the money 

6  Bos, D.: Privatisation: A theoretical treatment, Claredon Press,  Oxford, 1991.
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market securities have maturity for less than one year. Most companies that are 
owned by the state, and are not of the national interest, are not prepared for inclusion 
in the fi nancial markets. When generating asset value, initial conclusions are focused 
on classical forms of management, consisted of the basic fi nancial instruments which 
do not fall within the scope of fi nancial market. Accumulated investment in the form 
of grants that are based on fi nancial loans, guarantees and numerous compensations 
based on statutory incentives represent fi nancing models through which state 
manages her companies and in the same time, it represents the model which does not 
generate new value. The concept of preparation of state owned companies for entry 
and fi nancing their businesses on the fi nancial markets does not exist. State-owned 
companies have a certain market value on fi nancial market and by that they have 
optimal perspective in terms of loans. 

State should defi ne different strategic guidelines and direct most state-owned 
companies that are not of signifi cant national interest towards selling and transforming 
into the private property. 

c) Taxation of assets and companies
Taxation, as well as processes of implementation of tax policies represents important 
mechanism for defi ning economic policy of country. Taxation of assets and companies 
include a full range of tax forms that have a signifi cant impact on the defi nition of 
value of the company. Taxation of assets is not signifi cant, but taxation of companies 
is not competitive when compared to companies from other countries. The problem 
with taxation of state assets arises from the fact that the state is in a dual role, on the 
one hand as owner of the company, on the other hand participates as a tax regulator. 
That clearly implies the need for a redefi nition of the concept of ownership of the 
property.

2.3. The accounting framework of state property
State-ownership viewed from the accounting aspect has a very important role in 
defi ning the management of state property. Assets of the state and regional and 
local authorities do not have same methodology for determination of the value 
of state assets. There is no overall review of the actual situation of the budgetary 
domain. The Republic of Croatia has introduced a project “Accounting for state 
property.” This project provides an opportunity for better control and management 
of state property. 

3.  MANAGEMENT OF STATE ASSET IN THE COMPANY IN THE 
TEXTILE INDUSTRY - EXAMPLE

Basic data

Entity in this paper is company with limited liability founded by Republic of 
Croatia, and represented with Agency for State Property Management. Company was 
founded in 2002 by separation from another business entity owned by state. Equity 
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capital of the company is HRK 12,278,500.00. The main activity of the company 
is the production textile garments. This company owns two production plants. One 
production plant is closed due the business rationalization and with the plan of its 
conversion into a production service for furniture upholstering.  According to that 
company is in the 2012 operating with 51% of available capacity. Company employs 
308 people, 93% is full time. From 2003 same person is in the position of CEO. 
The CEO is a graduate economist by profession and at the same time is connected 
with another 8 entities (as a member of the management board, supervisory board, 
etc.). In 2012 company had no open court cases. Final audit opinion on the fi nancial 
statements for 2012 was passed with reserve due to the valuation of inventories.  
Reported inventories were considered to be overpriced. Based on data published by 
the Agency for State Property Management plan is to sell company and process of 
public tender is initialized. 

3.1.  Financial analysis of the analyzed company 
in period from 2005 until 2012

As example of managing with the state owned companies the authors selected a 
company that has a completely market oriented business, in the domain of textile 
production, and therefore represents an asset that is not of signifi cant national interest. 
The company is registered and runs its business in a city of 26 thousand citizens, a 
centre of its county. 

The Company generates business revenues in the domestic and foreign markets. 
Revenue in the domestic market is realized on the basis of selling the companies 
own products in retail stores in the centres of cities, wholesale and retail 
supermarket chains, trough public procurement for companies and trough sale to 
the institutions owned by the stat and by restaurants. On the international market 
the company has sales and revenues mainly through subcontracting jobs. Since 
foundation company has contracted export loan jobs, which in 2012 exceed the 
domestic sales by 25 %. Domestic sales in the same year had signifi cant drop 
of 27%. Until 2008, with development of its own brand, the share of sales in 
domestic market increased for 70% of total revenue. However, in 2009 given 
the reduction in retail spending due to the recession, the company recorded 31% 
decrease in domestic sales compared to 2008, and 44% in 2011 compared to 
2008. On the other hand export transactions recorded signifi cantly lower decrease 
of 13.5% in 2009 when compared with 2008 and in 2011 of 6.4% when compared 
to 2008. Export loan business, despite extremely low margins, was signifi cant for 
the company’s operations with regard to stability and continuity of generating the 
foreign profi ts. Table 1 and 2 show total revenue and profi t/loss of the company 
and the overall operating income and expenses, together with costs in the observed 
period of 2005-2012.
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Table 1: Total revenue/profi t

Source: calculation of author based on fi nancial reports

Table 2: Total operating revenues and expenses

Source: calculation of author based on fi nancial reports

Company operates with very low net profi t margin and management showed lack of 
determination in terms of cost reduction and introduction of new, market oriented and 
profi table products. Labour cost is 50% of total operating expenditure and even with 
strong decrease of sales, rationalization of the costs is not implemented. 
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The dynamic of collection of receivables, the sale of the stock and the payments of 
liabilities is not coordinated which further initials poor liquidity of the company and 
continuously generates negative working capital.

In 2005 company had stable fi nancial position. It was not burdened with high debt 
or accumulated tax debt, nevertheless in 2005 company achieves extremely low 
profi tability compared to textile sector average, as shown in Table 3 and 4.

Table 3: Structure of income in relation to the textile industry sector
 

 

Legend 

         Subject 

          Sector average

Source: poslovna.hr (http://www.poslovna.hr/subjekti.aspx?show=438257&tab=posl&stab=prik
azi); access 02/10/2013

Table 4: Structure of profi t in relation to the textile industry sector

Legend 

         Subject 

          Sector average 

Source: poslovna.hr  (http://www.poslovna.hr/subjekti.aspx?show=438257&tab=posl&stab=prik
azi); access 02/10/2013

When comparing companies average income and business results with textile 
industry sector it has been concluded that the sector in the period of 2008 - 2011 
recorded revenue decline of 20%, followed by a slight recovery in 2012. At the same 
time, the analyzed company reported 31% drop in revenue (in the period from 2008 
to 2011) with 45% revenue decline in 2012 compared to 2008. According to the 
audit report and fi nancial reports for 2012, in 2011 despite the fact that the company 
had signifi cant negative operating results (in 2012 in amount of 3,7 mil.kn, and in 
2012 in amount of 10,2 mil.kn), the company disbursed 624.606 kn compensation for 
members of the board and 109.242 kn in 2012. 
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Company’s business plan
In 2013 company enters into a pre-bankruptcy settlement. According to the 
company’s management board, reasons for poor fi nancial results and necessity for 
pre-bankruptcy settlement were:

1.  Specifi cs of the company’s establishment. Division of the balance sheet (in a 
process of dividing the assets and establishing the analyzed company from the 
former organization structure in 2002) was unfavourable. The company “lost” 
16.7 mil HRK of tangible assets and took over 12 mil.kn of liabilities and 6.7. 
mil.kn of claims

2.  Macroeconomic circumstances with main economic reasons are: reduction 
in sales, reduced productivity, low profi tability, pressure of retail chains on 
lowering the prices, the decrease in exports, increase insolvency, liquidity, long 
periods of implementation of public procurement, billing delays, high fi nancial 
costs, increase of the energy prices and price competition

In pre-bankruptcy settlement procedure following measures were implemented:

Cancelation of 70% of tax debt and reprogramming of remaining tax debt for 
period of 5 year with 4.5% interest and grace period of 1 year, 

Implementation of recapitalisation,
Reprogramming and recapitalisation of AUDIO loans in total amount of 

7.800.000 kn.

According to the fi nancial and operational restructuring plan, the state should, in this 
company, invest additional 22.7 mil.kn and conduct a plan of privatization of the 
company.

Financial and operational restructuring and privatization plans are in favour of pre-
bankruptcy settlement and are indicating numerous socio-economic impacts. Among 
others, if the plan of the restructuring is not adopted, it will indicate the loss of jobs 
for 308 workers, the bankruptcy of the company (where the sale of state assets 
on minimal prices is highly likely), reduce the state budget revenues with loss of 
tax revenues, increase expenditures of the state budget due to unemployment and 
increased social spending for the unemployed, etc. 

Given that the results show negative business trends in past 5 years with minimal 
operating result in the remaining three years, it is clear that it is necessary to defi ne 
future prospects of the company. One of the questions that need to be resolved is 
selection criteria for managerial personnel and their motivation to achieve better 
business results and benefi ts. At the same time, another issue to be resolved is - model 
of sanctioning the management of state owned companies that generates losses and 
reduction of the value of state-owned companies, and at the end initials the process 
of pre-bankruptcy settlement.
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4. CONCLUSION

From the economic aspect, management of state assets is an important strategic 
issue in the Republic of Croatia. Most of state owned companies are not prepared 
to process transformation and even domestic investors do not see the opportunities 
and possibilities of the benefi ts offered by state owned companies. In addition 
portfolio of state property is not clearly presented and there is no strategic and legal 
framework that would be favourable enough to encourage economic development. 
Further on, current economic environment created preconditions for minimization of 
competitive advantages of state owned companies. The stated conclusions are based 
on observing the ways of managing state owned companies on observed area, and 
thorough analysis of selected company that works on commercial basis and is not of 
signifi cant national interest. Most visible problem in the analysed company is based 
on   management politics. Companies’ management received additional benefi ts, 
with agreed salary, while productions staff received the minimum wage and while 
company generated operative loss. It should be also noted that the management was 
ineffi cient from company’s foundation. That ultimately led to the loss of company’s 
share capital. Also, in period 2005-2008 (the period of economic growth), considering 
the stable fi nancial position, company had opportunity for timely implementation of 
cost reduction and adjustment to the market needs, which could lead to increase of 
the profi tability. Achieved results are solely result of uncompetitive production and 
failure to implement rationalization of operations, inadequate monitoring of market 
changes, the lack of new product lines and business modernization. 
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Abstract:

Increasing competitiveness on regional, national and international level is most 
important goal for every company because it means success and survival on the market. 
There are several potential strategies and ways how to increase competitiveness and 
one of which is lean operations. Lean philosophy emphasizes total system effi ciency, 
continual improvement, and value-added activity, reduces waste in companies and 
provides customer with only what is value for him. With lean thinking companies 
can improve effi ciency not only in production and services providing but also in their 
offi ces. In reducing waste companies need to address seven different types of waste 
and they need to do that in fi ve steps of lean thinking. The main goal this paper is to 
show that one of the possible decisions for improving competitiveness is to adopt lean 
principles in companies in order for them to be become faster, better, their products 
and or services cheaper and that they become more attractive for their customers.

Lean thinking in Croatia is still not recognized as way to increase competitiveness 
of the company and only rare, mostly big companies are using this approach. In the 
second part of this paper we will examine how lean thinking can improve effi ciency, 
save time and with that increase competitiveness in one of Croatian SME’s. Transition 
of toward lean thinking in Croatia will take time and should not be thought as one-
time activity but as continuous improvement of company’s operations.

1. INTRODUCTION 

In recent years global competition has dramatically changed. Spread of technology, 
new information and communication technologies, reduced trade barriers and lower 
cost of transportation have increased international competition. Companies are now 
facing competition from all over the world. Competitiveness on regional, national 
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and international level is the most important goal for every company because it 
means success and survival on the market. This market situation is forcing companies 
to search for tools and strategies in order to remain competitive. There are several 
potential strategies and ways how to increase competitiveness and one of which is 
lean operations. In order for companies to stay competitive in global market, they 
have to change their view on traditional business functions and try to adopt the lean 
thinking in whole company. Lean thinking (lean production, lean services, lean 
manufacturing, lean operations) is intellectual approach consisting of a system of 
measures and methods which have the potential to bring about a lean and competitive 
state in company. (Wang, 2008)

Paper consists from two parts. In fi rst part we will explore theory about leant thinking 
and competitiveness and their relationship while in the second part we will present 
two case studies from Croatian SME’s where lean implementation improved their 
effi ciency, lowered costs and with that improved their competitiveness in the market.

2. LEAN THINKING

2.1. Defi nition
Lean thinking principles originate from Japanese car production. Krafcik (1988) 
mentioned for the fi rst time lean thinking in its research about car production 
factories from 17 world countries. Today’s lean thinking concept is improved Toyota 
production system (TPS) which was created by Taiichi Ohno during 1950-ties. TPS 
was based on wish to organize continuous fl ow of production and which didn’t rely 
on other production fl ows in reaching effi ciency in production (Melton, 2005). Main 
TPS characteristics was based on conclusion that only small part of total production 
time and efforts add value to fi nal user and main principle was less usage of everything 
(i.e. less space, less, inventory, etc.) than in traditional production processes although 
more product variant is being produced  (Womack, J.P., Jones, D.T., Roos, D., 1990). 
In other words, basics of lean thinking philosophy are concentrated on activities that 
create value for buyer, systematic identifi cation and waste elimination and continuous 
improvement of production environment for productivity increase. This approach has 
revolutionized car production industry in the world. Today besides car production, 
lean thinking is being implemented in other industrial sectors such as electronics, 
home appliances industry (Womack and Fitzpatrick, 1999), building industries 
(Melton, 2003)

Atkinson (2004:18) defi ned lean thinking as „a concept, a process and a set of tools, 
techniques and methodologies that leave behind them a trail of successes in bringing 
about effective resource allocation.” Slack et al (2010) stated that lean thinking tries 
to satisfy demand immediately with perfect quality and without waste. Therefore 
product and/or services fl ow delivers exactly what buyer wants (perfect quality), in 
exactly ordered quantity (not more not less), exactly when needed (not before, not 
after), exactly where it is needed (not on wrong location) with lowest possible cost. 
Hopp and Spearman (2004) concluded that the lean production is integrated system 
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that fi nishes production of goods and/or services with a minimum of unnecessary 
costs. Womack and Jones (2003: 353) defi ned value stream as „specifi c activities 
required to design, order, and provide a specifi c product, from concept to launch, 
order to delivery, and raw materials into the hands of the customer.“ There are three 
types of activities in value stream:

Added value activities
Non-added value activities

○   Type 1 waste – activities that don’t create value but they can’t be currently 
removed

○   Type 2 waste – activities that don’t create value but they can be immediately 
and without any bigger problems removed.

2.2. Waste in processes
Need for implementing lean thinking is best shown by results of research done by 
Lean Enterprise Research Centre (2004) which showed following:

5% production activities add value
35% production activities are necessary activities but do not add value
60% production activities are necessary activities don’t add value

Waste identifi cation and removal is from huge importance for any company and 
effi cient operations.  Womack and Jones (2003: 15) defi ned waste as „specifi cally any 
human activity which absorbs resources but creates no value: mistakes which require 
rectifi cation, production of items no one wants so that inventories and remaindered 
goods pile up, processing steps which aren’t actually needed, movement of employees 
and transport of goods from one place to another without any purpose, groups of 
people in a downstream activity standing around waiting because an upstream activity 
has not delivered on time, and goods and services which don’t meet the needs of the 
customer.“ In previous research most authors (Womack and Jones, 2003; Atkinson, 
2004; Melton, 2005) mentioned seven types of waste that are shown in Table 1.

Table 1: Seven wastes

Waste category Description

Over production Making something before it is truly needed. This is considered 
a particularly serious form of waste because it leads to excess 
inventory (e.g. safety stock) that typically masks many other 
underlying problems and ineffi ciencies.
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Waste category Description

Waiting Time when work-in-process is waiting for the next step in 
production. It can be truly illuminating to look at the time interval 
from order to delivery and ask – how much of that time is actually 
spent on true value-added manufacturing

Transport Unnecessary movement of materials, work-in-process or fi nished 
goods.

Over-processing Unnecessary movement of people.

Movements More processing than is needed to produce what the customer 
requires. This is often one of the more diffi cult wastes to detect 
and eliminate.

Inventories Production (raw materials, work-in process, or fi nished goods) 
that goes beyond supporting the immediate need.

Defects Production that is scrap or requires rework.

Source: adapted from Vorne, (2013)

Liker and Meier (2006: 36) beside previous seven wasted mentioned eight waste – 
unused creative employees potential which refers to “a waste of time, ideas, skills, 
and opportunities to improve learning through the inclusion or not listening to 
employees.” Ohno (1988) thought that the most dangerous waste is over-productions 
since it causes most of the other wastes because if it is produced earlier or more than 
buyer need than we have unnecessary stock. Additionally he stated that seven wastes 
are extremely critical because they cause eight waste. To big production, inventories, 
waiting and all other wastes hide problems companies have in their operations.

In order to implement lean thinking in its everyday operations company has to satisfy 
fi ve basic principles of leant thinking which Womack at all (1990) and Womack and 
Jones (2003) defi ned as follows:

Specify value - what makes the customer happy?
Identify the value stream - what is the sequence of processes from supplier to 

customer?
Avoid interruptions in value fl ow - make the value fl ow and never delay a value-

adding activity; do not batch production but make “one-at-a-time”
Let customers pull value - only make what is required by the customer, when it 

is required
Start pursuing perfection again - continuously improve the system by reducing 

waste.
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Picture 1: Principles of lean – Maximizing Customer Value While Minimizing

Source: adapted from Segal, E. J., (2013)

Lean thinking and lean production cannot be achieved within several days or several 
months. It is ongoing process. Leant thinking and lean production demands vision, 
permanence and durability.

3. COMPETITIVENESS

Competitiveness has become a central preoccupation of both advanced and 
developing countries in an increasingly open and integrated world economy (Porter, 
Ketels, Delgado, 2008:1). Many national governments prepare ‘white papers’ on 
subject of competitiveness. World Economic Forum and International Institute of 
Management Development annually present competitiveness report in which they 
measure competitiveness of world nations. Every industry and company is also 
measuring how they are standing in relation to their peers. Competitiveness is 
multidimensional category and therefore it can be observed in sense of national 
economy, sector, industry and company itself. (Škufl ić, 1999) Porter (2002) stated 
that competitiveness is concept that is widely used and accepted for its importance 
but is still not well understood. When searching for defi nition of competitiveness one 
can fi nd that the term competitiveness is widely used by economists, industrialists, 
politicians, journalists and academics. 

Porter (2005) stated that in order to understand industry competition and profi tability 
one must analyze the industry’s underlying structure in terms of the fi ve forces. Those 
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fi ve forces (Picture 2) are threat of new entrants, bargaining power of suppliers, 
bargaining power of buyers, threat of substitute products and services and rivalry 
among existing competitors. Porter additionally stated that the industry structure is 
what drives competition and not the fact if industry produces product or service, is 
emerging or mature, regulated or unregulated.

Picture 2: The Five Forces That Shape Industry Competition

Source: Porter, M.E., (2005: 27)

Buckley et al. (1988) defi ned that fi rm is competitive if it can produce products 
and services of superior quality and lower costs than its domestic and international 
competitors. Competitiveness is synonymous with a fi rm’s long-run profi t 
performance and its ability to compensate its employees and provide superior returns 
to its owners. They also noted that there are only few defi nitions that were tailored 
to defi ne competitiveness on fi rm level. Some authors look on competitiveness as 
the ability to perform well while others focus on the ability to generate and maintain 
competitive advantages and the rest on the management process. Henrikson et al 
(2004: 340) stated that competitiveness consists of both effi ciency - reaching the 
goals in the best way - and effectiveness – setting the right goals, Ciampi group 
(1995) views competitiveness as a tool for achieving targets and Centidamar and 
Kilitcioglu (2013:7) stated that competiveness is capability and its potential needs to 
be realized in company’s everyday operations. Covin et al (1990) found that there is 
little help in literature for identifi cation of specifi c business practices about strategies 
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for small fi rm competitiveness. Maranot-Vargas and Gomez-Tagle Rangel (2007) 
noted that research into strategy and competitiveness most often advocates building 
of internal resources and capabilities of small company in order to generate sources of 
competitive advantages. Demeter et al (2009) found that company in order to achieve 
business competitiveness has to provide a service package, which is considered by 
the customer to be better than the competitors (competitive advantage) while being 
valuable for the company too (i.e. providing profi t). 

Competitiveness can be measured in relation if the company is trade or non-trade 
sector (Blunck, 2006). Measures of competitiveness for companies from trade sector 
include profi tability and market share and in non-traded sector competitiveness is 
ability to match best companies in cost and quality of goods or services. Measuring 
competitiveness in trade sector is easier than in non-trade sector since in no-trade 
sector there is no direct market performance test. Previously company competitiveness 
assessing depended only on fi nance indicators but now it includes characteristics 
such as innovation, learning, management indicators and entrepreneurial capabilities. 
(Poveda-Bautista et al, 2013). Competitiveness can be also viewed from choice of 
geographic area, product or time, sales, market share and/or profi tability. 

Picture 3: The Structure of Company Competitiveness Index

Operatibility Ability to
change

Competitiveness

Capabilities

Company
Competitiveness

Index

Source: Chikan, A., Matyusz, Z., (2012: 3)

Based on company competitiveness defi nition (Chickan, 2008) in which he stated 
that company competitiveness is ability to provide on permanent basis products 
and/or services that customers are more willing to buy compared to competitors 
products, Chikan and Matyusz (2012) have created company competitiveness index 
that measure of competitiveness as a portion of operability and ability to change 
combined, as recognized by the market.
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4. LEAN THINKING AND COMPETITIVENESS 

Every company has the need, in an increasingly competitive market, to gain effi ciency 
in their processes, whether they are related to production or to the services offered. 
Staying competitive in the global market requires from companies to continuously 
look for new ways of reducing costs and increase the quality of the company’s 
products. Lean thinking is considered as one of the potential approaches for improving 
organizational and manufacturing performance. Womack el al (1990) stated that lean 
thinking model infl uences manufacturing performance and creates advantage based 
on three principles:

1. Improving fl ow of materials and information across business functions
2.  An emphasis on customer pull rather that organization push (enabled on the 

shop fl oor with kanban)
3. Commitment to continuous improvement enabled by people development.

Lean thinking can be important strategic initiative which focuses on cost and 
production effi ciency that is led by high company management or it can be smaller 
initiative that is started lower in company. In business world companies mostly use 
lean thinking as method of improvement of competitiveness. In order to improve and 
maintain their competitive position on the market many companies are following 
three basic steps (Swartwood, 2003:1):

1) Defi ne competitiveness for business:
a) What are you customer expectations? 
b) How are your competitors performing?

2) Determine the gaps between your competitor’s performance and your own
3) Close the gaps.

Naylor et al (1999) defi ned lean production as process of value stream development 
in order to eliminate all waste including time and to ensure production schedule from 
all insecurities and variations. This has infl uence on reducing production costs and 
increasing operations effi ciency and competitiveness. Therefore primary focus of 
lean thinking are activities that add value for buyer and waste removal (everything 
that don’t add value) and constant improvement are result of this activities. Since 
lean thinking main goal is removal of non-value-added steps in processes, it is a 
great method for better organization of work areas, reducing work-in-process and for 
speed increasing of material fl ow through manufacturing process. Successful lean 
implementation in company results in lower inventory costs, better fl exibility and 
productivity that enable company to have faster response to customer wishes. 

Connection between lean thinking and competitiveness has not yet been fully 
researched, investigated and confi rmed. Main goal of lean thinking implementation 
is redefi ning cost structure in companies by reducing waste and process time and 
by streamlining the organizational phases and corporate decision-making processes 
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favoring fl exibility that companies need to increase competitiveness of the company 
on the market. Currently lean thinking is one of the initiatives which multinational 
companies are trying to use in order to remain competitive on growing global market 
(Rajenthirakumar and Thyla, 2011) and because they want to achieve competitive 
advantage based on Toyota success (Demeter at al., 2009). Bhasin (2011) found that 
companies that implement lean principles tools in their operations are becoming more 
competitive. This has been confi rmed by research conducted by Aberdeen Group 
(2004). Research has shown that in case company implement lean thinking it has 
three times more chances to become leader in its industrial sector. With lean thinking 
implementation companies are getting certain benefi ts (reducing delivery time, lower 
stock, and better inventory management). Therefore lean thinking is very attractive 
to production companies because it can bring them competitive advantages (Melton, 
2003). 

Lewis (2000: 964) in his research looked upon relationship between lean 
implementation and creating sustainable competitive advantage where the competitive 
advantage is defi ned as: “the result of a business being either a particularly able 
player in its market (i.e. being better, which could mean being lower cost or more 
lean) and/or, being differentiated in what it offers.” 

Picture 4: Elements of sustainable competitive advantage

Source: Lewis, M. A., (2000:965)

Lewis (2000) put a question if the success of lean production in delivering sustainable 
competitive advantage is contingent upon the external context of the company. As result 
he found that market context determines if the lean production resource will provide 
sustainable competitive advantage for the company. Georgescu (2011) stated that by 
using lean thinking in production manufacturers have made signifi cant improvements 
in their everyday operations, from improving productivity and increasing resource 
utilization, to a more accurate understanding of product costs. Based on his research 
companies mostly implement lean for cost reduction, reduction of defective parts and 
improvement of delivery reliability which is leading to increasing competitiveness 
on the market.
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Graph 1: Reason for implementation of lean methods

Source: Georgescu, D. D., (2011: 8)

Demeter et al. (2009) in their research concluded that there is enough support that 
lean thinking contributes to business competitiveness and Shaw and Ward (2007) 
found positive relationship between lean management and outstanding operating 
performance of the companies on the market.  Losonci and Demeter (2013) found in 
their research that investment in lean production returns on operations level and that 
“serious” lean producers can expect better operational measures.

Lewis (2000) in his research concluded that becoming lean does not automatically 
result in improved fi nancial performance because of the company’s ability to 
appropriate the value generated by any savings the fi rm can make. Moori et al. (2013) 
studied relationship between lean manufacturing management, competitive skills and 
business performance. They found positive relationship between lean manufacturing 
and competitive skills but still stated that there is no clarity on how, and to what 
extent, lean manufacturing practices affect operating and fi nancial performance of a 
company.

5.  BEING LEAN BEING MORE COMPETITIVE - CROATIAN CASE 
STUDIES

Lean thinking model is not very well known in Croatia and not many companies 
are using this model for improving their effi ciency in everyday operations and 
activities. There has been only a few research papers in Croatia (Piškor and Kondić, 
2010; Prester and Ivanko, 2011) about lean thinking implementation and company 
competitiveness on Croatian or global market. Pester and Ivanko (2011) found in 
their research that after lean implementation companies had better fi nancial results 
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and improved competitiveness on the market.  Piškor and Kondić (2010) concluded 
that lean implementation is necessary in Croatian companies in order to become more 
competitive on global markets.

Based on cooperation between International Center for Entrepreneurial studies and 
students that attended Operations management course we have chosen companies 
from the region that have used lean thinking principles in order to increase their 
competitiveness on the market. For our research we used case studies from following 
companies that used lean thinking tools (5S and Value Stream Mapping):

Bank – regional vault processes
Shoes producer – purchasing process
Local service company – tender application process

5.1. Bank – regional vault
In the big national bank we analyzed processes that are performed in a regional vault 
of this bank. This regional vault serves companies in Slavonia. The task of this vault 
is cash management in the region of Slavonia, which so far was job of Central Vault 
of bank situated in countries capital. Jobs that are performed here are: fi lling and 
emptying ATMs, receiving cash from bank’s branches and other banks (surplus), 
sending ordered cash in the offi ces (grants) and receiving, counting and conducting 
of the daily purchase of fi rms (Metro, Interspar and others). Bank has tried to reduce 
the costs of cash management by taking over part of affairs of state fi nancial agencies 
and trimming distance at which security company performs a service of transporting 
money. 

Regional vault is currently situated on two fl oors and there is no elevator in the 
building. The daily work with coins threatens performing other tasks. Bags with 
coins must be removed from the counting area because they obstruct work and 
movement. In addition, in the counting area money is not secured overnight. All 
values must, prior to the closure of the vault, be in the safe which is located in the 
basement. 

Daily process with the coins can be described as follows: (1) takeover and unloading, 
(2) carrying into the basement, (3) carrying into the Vault, (4) restoring into the 
counting area for packing, (5) putting rolls down into the basement, (6) carrying rolls in 
the vault, (7) bringing rolls out from the basement into the counting area, (8) Carrying 
out from counting area to area for money takeover - delivery.  Business process in 
the regional vault have been monitored and included all activities, equipment and 
workers. Analysis has shown that new equipment should be purchased and otherwise 
arranges existing.  
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Table 2: Processes in regional vault

Activity Weekly waste 
(min)

Waste category 
(1 or 2)

1 Coins takeover and counting 300 Transport  (2)

2 Counting  foreign currency 150 Processing (1)

3 Waiting for available PC in counting area 100 Waiting (2)

4 Taking money to strapping machine 30 Transport (2)

5 Waiting for customers money delivery 450 Waiting (1)

6 Shift schedule 525 Waiting (2)

7 Unavailable work space for shift manager 10 Waiting (2)

8 Shifting money over tables in counting area 20 Transport (2)

9 Waiting for available work space 10 Waiting (2)

10 Lifting money to delivery area 10 Motion (2)

Total 1605

Source: Authors creation, 2013

Based on process analyses following process improvements were given:

Moving the coin packing machine 
○   By removing this machine, work conditions could signifi cantly improve and 

disengage space for quality work with banknotes. There would be enough 
space for a new offi ce desk, and physically could be unlinked Croatian Kuna 
from foreign currency. 

Buying a currency counter (3 exits) - there is daily waste up to 30 minutes. 
Moving strapping machine 
Earlier arrival of customers’ daily sale money 
Introducing more shifts

The upper table gives us an overview of weekly waste in minutes.  Review was made 
on the basis of proposals. Some of changes do not carry large savings in time, but they 
contribute to overall effi ciency. Total weekly saved time is almost equal to weekly 
working hours of one employee. Analysis has resulted in the procurement of new 
equipment, a different schedule of existing and dismissing an employee who could 
not achieve the required (average) work performance. After the implementation of 
all recommended changes it was possible to achieve that regional vault take over 
total work related to coins for companies. This way, for each delivery of coins, two 
transports could be saved, and one counting coins and banknotes less. Currently 
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branch offi ces have time losses for work order, loading, unloading and delivery of 
coins. By implementation of this proposal regional vault would have more jobs, and 
offi ces of bank less work than ever, but total time would be less. Finally this has 
resulted in lower costs and higher income for the bank, since the employees in the 
offi ces will have more time to work with clients.

5.2. Shoes producer – purchasing process
Shoe producer is one of the oldest and biggest shoe producers in Croatia. Company 
is part of holding company and sells the most of its products to sister-companies, 
and smaller part to other distributors and small shops. Company shared its market in 
four segments offering them different kinds of shoes: civil shoes, high fashion shoes, 
shoes for special purposes (military boots, working shoes) and anatomic shoes.

For our research we have analyzed purchasing process for the production of high 
fashion shoes and the whole process is shown in Table 3.

Table 3: Purchasing process

Operation Average time Waste/Value

Getting one order from production/
design department

1 min Value

Waiting other orders 7 days Waste type 2 (waiting)

Specifying orders according to plan 1 day Waste type 1 (processing)

Checking the stock 1 hour Waste type 1 (processing)

Delegating: Who orders What? 1 hour Waste type 2 (processing)

Checking out orders 30 min Waste type 2 (processing)

Contacting suppliers – inquiry 1 min Value

Collecting offers 2 days Waste type 2 (processing)

Deciding: best offer 15 min Value

Ordering 1 min Value

Waiting more orders to complete 7 days Waste type 2 (waiting)

Receiving materials (warehouse) 1 min Value

Bringing papers to commercial 
department

5 min Waste type 2 (motion)

“Ordering” materials from warehouse 5 min Waste type 2 (motion)

Moving materials into production 5 min Waste type 2 (motion)

 16 days 3 hours 5 mins  

Source: Authors creation, 2013
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Analyze shown also that there are many other problems among others no written 
policies, big number of small orders, location and missing right information which 
are infl uencing on waste amount in the observed process. Additionally value chain 
analysis processes in supply department proved that process of supplies consists from 
chain of wastes which have deep impact on production, consequently on customers 
too. 

Eliminating wastes like waiting involves better organization and better procedures 
between selling and production department. Some of the wastes solved with short 
term activities:

Waiting 
○   Better organization and better procedures between sale and production 

department
○   Could be solved in one week, and it would cost around 500 kn (according to 

the previous modifi cations). This modifi cation would also cover the linkage 
orders and plan.

Processing
○   Linking plans with warehouse - 1 minute from the commercial department 

per supply, and it saves 1 hour.
○  Agreed purchasing conditions with suppliers -  saves 2 two days

Movement 
○   Better allocation of production phases, warehouses and offi ces – less 

movement during production phases. The time for better allocation could be 
in summer times when most of the employees are on summer break. It could 
be arranged in two weeks with approximately 10 people.

With this recommendations shoe producer company could increase it effi ciency in 
production, increase the speed of production, lower the costs per produced item 
and fi nally lower the selling price of the shoes making them more competitive and 
attractive to the fi nal buyers. 

5.3. Local service company – daily operations on construction yard
In local service company we analyzed the value stream in one part of their operations 
- daily operations of workers on construction yard. Operations analyzed are focused 
on time from arrival of workers on job to their departure from it working site. Process 
was observed through standard working team that consists of fore worker and 4 
workers. We were analyzing total time of operations per working team i.e. 5x15 min 
meaning that every worker is doing same operation for 15 min during average job 
that lasts between 15 and 20 working days. Our process analyze can be shown in 
following table.



117

Aleksandar Erceg • Predrag Dotlić • Sunčica Oberman Peterka

Table 4: Daily process analyses

Step Activity Time V or W Category

1 Dressing in work outfi t, coffee and 
breakfast 5x15 min W2 Defect

2 Putting materials and tools in the wan 5x10 min W2
Inappropriate 
processing

3 Driving from storage to construction yard 5x15 min W2 Transporting

4 Checking construction yard 5x10 min V

5 Fore worker delegate today’s work 5x10 min V

6 Taking tools and materials from wan 5x10 min V

7 Work on construction yard 5x360 min V

8 Break 5x30 min V

9 Driving from construction yard to storage 5x15 min W2 Transporting

10 Changing back to common clothes 5x5 min W2 Defect

11 Fore worker calculate spent materials 40 min W1
Inappropriate 
processing

Total 2460 min

Value time 2120 min

Waste 340 min

Source: Authors creation, 2013

Based on previous table total daily workers time is 2460 min of which 340 min is 
waste. Workers have 8 hours working day and fore worker has 9 hours working day. 
After analyses of previous table it is possible to reduce waste process with following 
recommendations.

1.  Workers don’t have to come to work in the storage. They should go directly to 
construction yard.

2. Dressing up before and after work should not be included in working time. 
3. Drinking coffee and breakfast should be included in 30 minutes break.
4.  Fore worker goes alone to storage and brings materials and tools for today 

work. He also drives back alone to storage where he makes report of spend 
materials on computer.

Fore worker should go directly to storage at 06.30, load the material and tools needed 
for the work that day and then go to the construction yard while the workers should go 
straight to the construction yard and should start with work at 7.00 already dressed. 
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Workers fi nish their work at 15.00 and the fore worker drives unused material, writes 
the report and fi nishes his working day at 15.30. 

This proposal and re-organization can save up to 300 minutes per day and based on 
average 15-20 days for project, company can save up to 5.800 minutes. Based on 
average pay of 30 HRK/hour Davel can save up to 5.000 EUR per year just with 
reducing waste on construction yard and with re-organization of work. With this 
saving company can reduce the price it is offering to its potential customers and 
become competitive on the market and fi nally get more work and projects.

6. CONCLUSION

Lean thinking can be defi ned as effi cient way of doing business which is being 
constantly improved with ultimate goal of reaching perfection. Lean thinking 
philosophy is based on activities which are bringing value to the customers and waste 
elimination in the processes. Due to the fact that customers are willing to pay only 
added value in the products lean thinking implementation is gaining more and more 
followers during recent time. 

Although connection between lean thinking and competitiveness has not been 
fully researched, investigated and confi rmed lean is one of the initiatives which 
multinational companies are trying to use in order to remain competitive and because 
they want to achieve competitive advantage on the global market. Companies with 
lean thinking implementation have certain benefi ts in their business and have more 
chances to become more competitive and leaders in its industrial sectors. 

Connection between lean thinking and competitiveness in Croatia is not very well 
examined as well. Up to now only few researchers investigated this connection and 
found positive infl uence of lean thinking on competitiveness. 

Most of the Croatian companies still didn’t recognized what potential has lean 
thinking for its effi ciency and competitiveness. Presented case studies showed 
that although companies came from different sectors they increased effi ciency in 
the processes, lowered their costs and ultimately lowered prices for the customer 
– became more competitive on the market. By implementing basic lean thinking 
principles all observed companies managed to improve their processes, save time, 
decrease costs, improve quality of products/services and increase effi ciency in their 
process and became more competitive.

Although the paper shows examples of successful lean thinking implementation for 
the companies it is necessary to conduct further research in order to confi rm the 
infl uence of lean thinking on competitiveness of Croatian companies.

REFERENCES

1. Abeerdeen Group, (2004), The Lean Strategies Benchmark Report, [available at: 
www.synergyresources.net/pdf/Aberdeen_LeanBenchmark_Study06_2004.pdf, access 
10.10.2013]



119

Aleksandar Erceg • Predrag Dotlić • Sunčica Oberman Peterka

2. Atkinson, P., (2004) Creating and Implementing Lean Strategies, Management Services, 
February, pp. 18 - 22

3. Bhasin, S., (2011) Improving Performance through Lean, International Journal of 
Management Science and Engineering Management, Vol. 6 (1), str. 23-36

4. Blunck, F., (2006), What is Competitiveness, [available at: www.caps.am/data.php/877.
pdf, access 10.10.2013]

5. Buckley, P. J., Pass, C. L., Prescott, K., (1988), Measures of international competitiveness: 
a critical survey, Journal of Marketing Management, Vol. 4 (2), pp. 175-200

6. Cetindamar, D., Kilitcioglu, H., (2013), Measuring the competitiveness of a fi rm 
for an award system, Competitiveness Review: An International Business Journal 
incorporating Journal of Global Competitiveness, Vol. 23 (1), pp. 7-22

7. Chikan, A., (2008), National and fi rm competitiveness: a general research model, 
Competitiveness Review, Vol. 18 (1/2), pp. 20-8.

8. Chikán, A., Zsolt, M., (2012), Company competitiveness and inventory performance, 
17th International Working Seminar on Production Economics, February 20-24, 2012, 
Innsbruck, Austria, pp. 1-12

9. Competitiveness Advisory Group (Ciampi Group) (1995), Enhancing European 
Competitiveness, First report to the President of the Commission, the Prime Ministers 
and the Heads of State, EC: Brussels

10. Covin, J. G., Slevin, D. P, Covin T.J., (1990), Content and Performance of Growth-
Seeking Strategies: A Comparison of Small Firms in High- and Low-Technology 
Industries, Journal of Business Venturing, Vol. 5 (6), pp. 391-412

11. Demeter, K., Losonci, D., Jenei, I., (2009), The Impact of Lean Management on 
Business Level Performance and Competitiveness, in Reiner, G. ed., (2009), Rapid 
Modeling for Increasing Competitiveness, Springer London, pp. 177-198

12. Georgescu, D.D., (2011), Lean Thinking and Transferring Lean Management - The 
Best Defence against an Economic Recession?, European Journal of Interdisciplinary 
Studies, Vol. 3 (1), pp. 4-20

13. Giro Moori, R., Pescarmona, A., Kimura, H., (2013), Lean Manufacturing and Business 
Performance in Brazilian Firms, Journal of Operations and Supply Chain Management, 
Vol. 6 (1), pp. 91-105

14. Henricsson, J. P. E, Ericsson, S., Flanagan, R., Jewell, C. A., (2004), Rethinking 
competitiveness for the construction industry, in Khosrowshahi, F (Ed.), 20th Annual 
ARCOM Conference, 1-3 September 2004, Heriot Watt University, Association of 
Researchers in Construction Management, Vol. 1, pp. 335-42.

15. Hopp, W. J., Spearman, M. L., (2004.), To pull or not to pull: what is the question? 
Manufacturing and Service Operations Management, Vol. 6 (2), pp. 133–148.

16. Krafcik, J., (1988) The Triumph of Lean Production Systems, Sloan Management, 
Review, Fall 1988, pp. 41-52

17. Lewis, M A., (2000), Lean production and sustainable competitive advantage, 
International Journal of Operations Management, Vol. 20 (8), pp. 959-978

18. Liker, J. K., Meier, D., (2006) The Toyota Way Fieldbook – A Practical Guide for 
Implementing Toyota’s 4Ps, McGraw-Hill, SAD



120

34rd Joint Scientifi c Symposium

19. Losonci, D., Demeter, K., (2013), Lean Production and Business Performance: 
International Empirical Results, Competitiveness Review: An International Business 
Journal, Vol. 23 (2), pp. 218-233

20. Maranto-Vargas D. and Gómez-Tagle Rangel R., (2007), Development of Internal 
Resources as Sources of Differentiation of SME under Increased Global Competition: 
A Field Study in Mexico, Technological Forecasting and Social Change, Vol. 74 (1), pp. 
90-99

21. Melton, T., (2003), Agile Project Management for API Project: Get Agile  Deliver 
Faster, Proceedings of ISPE European Conference, Brussels, Belgium

22. Melton, T., (2005), The Benefi ts of Lean Manufacturing – What Lean Thinking has 
to Offer the Process Industries, Chemical Engineering Research and Design, Vol. 83 
(A6), pp. 662-673.

23. Naylor, J.B., Naim, M.M., Berry, D., (1999), Legality: integrating the lean and agile 
manufacturing paradigms in total supply chain, International Journal of Production 
Economics, Vol. 62, pp. 107-118

24. Ohno, T., (1988), Toyota Production System: Beyond Large-Scale Production, 
Productivity Press, USA

25. Piškor, M., Kondić, V., (2010), Lean production kao jedan od načina povećanja 
konkurentnosti hrvatskih poduzeća na globalnom tržištu, Tehnički glasnik, Vol. 4 
(1-2),  pp. 37-41

26. Porter, M. E., (2002), Building the Microeconomic Foundations of Prosperity: Findings 
from the Microeconomic Competitiveness Index, in: World Economic Forum (2002), 
The Global Competitiveness Report 2002, World Economic Forum, pp. 1-23

27. Porter, M.E., Ketels, C., Delgado, M., (2008), The Microeconomic Foundations of 
Prosperity: Findings from the Business Competitiveness Index, in World Economic 
Forum (2008), The Global Competitiveness Report 2007-2008, World Economic Forum, 
pp. 51-81

28. Poveda-Bautista et al., (2013), Competitiveness measurement system in the advertising 
sector, SpringerPlus, 2:438, pp. 1-14

29. Prester, J., Ivanko, F., (2011), Rasprostranjenost lean koncepata u hrvatskoj 
prerađivačkoj industriji, Zbornik Ekonomskog fakulteta u Zagrebu, Vol. 9 (2), pp. 105-
122

30. Rajenthirakumar, D., Thyla, P.R., (2011), Transformation to Lean Manufacturing by 
an Automotive Component Manufacturing Company, International Journal of Lean 
Thinking, Vol. 2 (2), str. 1-13

31. Segal, E. J., (2013), Customers Won’t Pay for Your Ineffi ciency, posted on April 22, 
2013 [available at: h  p://evanjsegal.authorsxpress.com/2013/04/22/customers-wont-
pay-for-your-ineffi  ciency/, access on 17.10.2013]

32. Shah, R., Ward, P.T., (2007), Defi ning and developing measures of lean production, 
Journal of Operations Management, Vol. 25(4), pp.785–805

33. Slack, N., Chambers, S., Johnston, R., (2010), Operations Management, 6th edition, FT/
Prentice Hall, USA



121

Aleksandar Erceg • Predrag Dotlić • Sunčica Oberman Peterka

34. Swartwood, D., (2003), Using Lean, Six Sigma, and SCOR To Improve Competitiveness, 
[available at: h  p://www.bptrends.com/publica  onfi les/10-03%20ART%20Lean%20
Six%20Sigma%20SCOR%20-%20Swartwood.pdf, access 10.10.2013]

35. Škufl ić, L., (1999), Međunarodna strateška orijentacija i trgovinska politika 
Republike Hrvatske, doctoral thesis, defended at Ekonomski fakultet Rijeka

36. Vorne, (2013) The seven deadly wastes, [available at: leanproduction.com/pdf/the-seven-
deadly-wastes.pdf, access on 17.10.2013]

37. Wang, B., (2008), Analysis of effi ciency of lean production implemented in multi-
national optic enterprises, International Journal of Technology Management, Vol. 43 
(4), pp. 303-319

38. Womack, J.P., Jones, D.T., Roos, D., (1990), The Machine That Changed the World: 
The Story of Lean Production, Rawson and Associates, New York, USA

39. Womack, J.P., Jones, D.T., (2003), Lean Thinking. Banish Waste and Create Wealth in 
Your Corporation, Simon & Schuster, New York, USA

40. Womack, J.P., Fitzpatrick, D., (1999), Lean thinking for Aerospace: the Industry that 
can Afford its Future, Lean Enterprise Institute, Atlanta, USA





123

THE MATURITY CONCEPT 
IN SUSTAINABLE SUPPLY CHAINS

Prof. Dr. Hendrik Reefke
The University of Auckland Business School

Department of Information Systems and Operations Management
Auckland Private Bag 92019, 

Auckland 1142
New Zealand

h.reefke@auckland.ac.nz

Keywords: Supply Chain Management, Sustainability, Model, Survey, Relationships

Abstract:

Supply chains and sustainability considerations are both characterised by complex 
interactions posing multifaceted challenges to decision makers in these areas. 
Currently, related decision making processes are often ad-hoc and lack structured 
support mechanisms that facilitate a transformation towards supply chain 
sustainability. On the path towards sustainability, supply chains are well advised to 
continuously improve their business processes and strive for gradual strategic as well 
as functional alignment between their member organizations. Academic research has 
thus far offered only limited insights in this regard while practical implementations 
tend to lack a systematic approach. This ongoing research project provides needed 
guidance through the identifi cation and description of systemic relationship 
and models of interaction. This paper offers a snapshot of these research efforts 
by describing the development of a maturity model for sustainable supply chains. 
Preliminary insights into survey fi ndings are provided that confi rm the relationships 
put forward by the model. 

1. INTRODUCTION

Acade mics, governments, regulative bodies, and businesses have realised that human 
actions and business conduct have to be evaluated against sustainability requirements 
(KPMG, 2011; Lee, 2008; Schmidheiny, 1992). These requirements can be split 
into three interdependent dimensions encompassing environmental considerations, 
societal aspects and economic development with the goal to assure the long-term 
viability of a business model (McIntyre, 2007). Sustainability can provide a vision for 
the future (Viederman, 1995) but remains diffi cult to operationalize as stakeholders 
with different requirements and opinions regarding their responsibilities are usually 
involved (Mebratu, 1998; Nagpal & Foltz, 1995). Boundaries to an entity’s impacts 
and associated responsibilities are diffi cult to assess (Marshall & Toffel, 2005) 
usually due to insuffi cient understanding of interdependencies within a system 
environment (Klein & Kozlowski, 2000; Starik & Rands, 1995). Hence, only few 
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supply chains (SCs) in existence operate based on a truly sustainable model (Ekins 
& Max-Neef, 1992; Pagell & Wu, 2009). Business conduct increasingly depends 
on effi cient supply chain management (SCM) which has become a key requirement 
for success (Chen & Paulraj, 2004; Leenders, 2006). Globalisation trends coupled 
with market pressures pushing for cost effi ciencies, tighter regulations regarding 
sustainable business conduct and increasing customer awareness, put pressure on 
SCs to integrate sustainability principles into their strategic priorities and daily 
operations (Carter & Rogers, 2008; Jayaraman, Klassen, & Linton, 2007; McIntyre, 
2007; Seuring & Müller, 2008). Attempts have been made to include sustainability 
considerations into business strategies and operationalize them through structured 
measurement and reporting practices (Elkington, 1998; Global Reporting Initiative, 
2011). While well-intended, such aspirations have also received criticism for their lack 
of guidance and focus (Brown, Dillard, & Marshall, 2006; Norman & MacDonald, 
2004) as well as their potential to support hypocrisy (Blengini & Shields, 2010; 
Krause, 2011; Robinson, 2004). Nevertheless, many leading businesses are taking 
sustainability challenges seriously and have started to investigate their internal as 
well as SC operations (KPMG, 2011). Sustainable supply chain management (SSCM) 
has emerged as a fi eld of research and practice to address the challenges connected 
to these developments. 

1.1.  Research Motivation
Sustainability is accepted as a guiding principle, but is often not actually applied in 
business practices (Seuring, 2004). Negative impacts of business conduct might at 
some point force the global society to impose sustainable business practices (Svensson, 
2007). Companies will be best advised to face such challenges proactively with 
initiatives that complement their strategy (Prokesch, 2010). Signifi cant proportions of 
the value of most goods and business revenues are actually generated through the SC 
(Lambert & Cooper, 2000) and sustainability considerations therefore also need to be 
integrated into SC functions (Jayaraman et al., 2007). This requirement is driven by 
many economic factors including legislations, customer interests, reputation gains, 
competitive market forces, and public pressures (Esty & Winston, 2006; Lieb & Lieb, 
2010; Linton, Klassen, & Jayaraman, 2007; Nunen, Zuidwijk, & Moonen, 2005). 

SSCM is a young fi eld of research that has received only limited attention (Seuring 
& Müller, 2008; Seuring, Müller, Westhaus, & Morana, 2005). While it can be 
considered enduring, there is a lack of conceptual theory development backed by 
rigorous research approaches (Carter & Easton, 2011). SC practice has to be informed 
by suitable frameworks in order to deal with the inherent complexities. However, there 
is a lack of theory-building research in the fi eld of SSCM (Ashby, Leat, & Hudson-
Smith, 2012; Carter & Easton, 2011; Winter & Knemeyer, 2013).Transformation 
and ongoing development are hindered by missing systemic understanding, guiding 
principles, and structured approaches. SCs and sustainability requirements are both 
characterised by complex interactions and most available support mechanisms 
are generally not tailored towards SSCM. Available frameworks and models lack 
structure, coherence, adaptability and fl exibility, and are generally inadequate to 
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facilitate SSCM transformation and development. Hence, researchers need to explore 
the underlying dynamics for sustainability development in SCs and articulate these in 
practically applicable artefacts.

1.2.  Objectives and Structure of the Paper
This article provides a snapshot view of a particular issue within an ongoing stream 
of research. As described in the previous section, SSCM is in need of models that 
describe its inherent dynamics and underlying relationships. It is the objective here 
to describe a model for maturity development in SSCM and show excerpts of the 
development and validation process. In order to address this objective, this article 
delves fi rstly into the fi eld of SSCM and provides a defi nition as well as an overview 
of the current theoretical understanding. It then progresses towards a discussion of 
relevant maturity models from literature and introduces a maturity model customised 
for SSCM. Finally, some insights from a survey study are provided which support 
the applicability of the model as such and the maturity concept for SSCM in general. 
Finally, concluding comments refl ect on this ongoing research.

2. SUSTAINABLE SUPPLY CHAIN MANAGEMENT

2.1.  Defi ning the Field
While a relatively new fi eld, research in SSCM is growing rapidly and can hence be 
considered well established. Researchers have approached the area from different 
directions and there is no consensus on what SSCM actually entails. Early works 
tended to focus on environmental issues while a wider focus on the triple bottom line 
(economic, environmental, and social) is evident in more recent publications. Various 
defi nitions have emerged over the years but the most cited are the ones by Carter and 
Rogers (2008) as well as Seuring and Muller (2008) which were both proposed in 
2008. By contrasting a range of existing defi nitions, Ahi and Searcy (2013) combined 
their key elements and defi ne SSCM as 

“the creation of coordinated SCs through the voluntary integration of economic, 
environmental, and social considerations with key inter-organizational business 
systems designed to effi ciently and effectively manage the material, information, 
and capital fl ows associated with the procurement, production, and distribution of 
products or services in order to meet stakeholder requirements and improve the 
profi tability, competitiveness, and resilience of the organization over the short- 
and long-term”.

Based on this defi nition, it is apparent that SSCM goes well beyond traditional tasks 
of SCM and operations management. It involves the systemic coordination of all SC 
resources and fl ows in accordance with triple bottom line thinking. Furthermore, the 
requirements of all SC stakeholders have to be met and continuously optimized from 
short as well as long term perspectives. 
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2.2.  Overview of Current Understanding
Sustainability requirements have been widely recognised by regulative bodies, 
companies, and consumers. At this critical juncture, SCs are well-positioned to 
support sustainable development due to their wide-ranging impacts and infl uences. 
For example, decisions in SCM can have signifi cant positive or negative sustainability 
impacts through e.g. supplier selection and development, modal choices and vehicle 
routing, or location and packaging choices (Carter & Easton, 2011; Murphy & Poist, 
2003).Decision makers in SCs are in a crucial position to start sustainability initiatives 
(Sarkis, 1998) and are therefore tasked with initialising strategic sustainability 
orientations, operational shifts, and SC re-design. 

The interaction of sustainability and SCs is a critical step in examining operations 
and sustainability (Kleindorfer, Singhal, & Van Wassenhove, 2005) and can be 
identifi ed as a pressing research topic as it broadens the adoption and development 
of sustainability. In addition the focus is wider as it considers products or services 
throughout all production and delivery processes compared to a solely localised 
view on one company (Jayaraman et al., 2007; Seuring & Müller, 2008). SCs are 
complex structures that can span across multiple tiers of suppliers and customers 
(M. C. Cooper, Ellram, Gardner, & Hanks, 1997; R. Cooper & Slagmulder, 1999). 
SC issues like maintaining visibility, dependence on collaborative practices, or 
accurate performance measurement reach a new level of importance as well as 
diffi culty when environmental and societal considerations are added to economic 
necessities. Theoretical understanding of sustainability requirements in SCs is 
limited and there is a lack of knowledge with regard to practices, methods, and 
prerequisites for SSCM. Accordingly, also the currently available SC principles, 
frameworks and models are not designed to meet these challenges and generally 
do not allow the transformation of existing SC processes towards a sustainable 
focus. Hence, theoretical as well as procedural support is required in the form of 
conceptual insights, understanding of relationships, and practical models. The 
idea of applying the concept of sustainability to one’s operations is embraced by 
many companies, but implementation remains diffi cult (Preston, 2001). Research 
however has only started to address the core requirements and multiple aspects 
of practices to support SSCM (Wagner & Svensson, 2010). Many companies see 
the necessity to consider sustainability at a SC level (Turner & Houston, 2009). 
If actually implemented, sustainability principles are usually only applied within 
one’s own SC and do not extend towards second order SCs. Research concerned 
with connections across multiple SC levels remains also rather limited (Svensson, 
2007).

3. MATURITY MODELS

The transformation and continuous improvement of business processes forms the 
basis for the development of sustainability maturity. Relevant maturity models are 
therefore reviewed.
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3.1. The Maturity Concept 
Business structures and characteristics can be categorised into separate levels of 
maturity describing associated behavioural, regulative, and performance standards. 
A maturity level is an evolutionary plateau of process improvement (Carnegie 
Mellon - Software Engineering Institute, 2002) with the assumption that processes 
can be organised into cycles or stages of development (McCormack, Ladeira, & de 
Oliveira, 2008). Maturity models usually include components related to defi nition, 
measurement, management, as well as business process control (McCormack et 
al., 2008). Higher maturity levels are associated with more control, improved 
forecasting, lower costs, reaching goals with greater effectiveness, and the ability 
for continuous improvements (Lockamy & McCormack, 2004; McCormack et 
al., 2008). Maturity models can help businesses to gain an overview of their own 
processes and performance and supports benchmarking with competitors. Other 
benefi ts include the establishment of a structured approach including a common 
vision and language. Furthermore they can help to fi nd a feasible starting point and 
assist in the prioritisation of goals, tasks, and activities. By providing a clear structure, 
activities can be aimed directly at certain strategic goals in order to advance to higher 
maturity levels (Carnegie Mellon - Software Engineering Institute, 2002; Lockamy 
& McCormack, 2004; McCormack, 2001). 

The maturity concept has proven to be a practicable approach for business development 
(CMMI Product Team, 2002). Dooley et al. (2001) studied the applicability of 
the maturity construct and found that having defi ned, managed, measured, and 
continuously improved processes was positively correlated with business success. 
They furthermore conclude that maturity is a generalizable approach which can 
be adapted to different purposes. McCormack et al. (2008) showed that maturity 
models can contribute signifi cantly to theory and practice of SCM. Quantifi cation 
of SC maturity and performance levels utilising a maturity model was also seen as 
supportive for aligning performance measurements, process improvement, and SC 
strategy. Geary et al. (2002) argue for the usefulness of structured maturity models to 
facilitate SC transformation and development since they allow companies and SCs 
to identify and targeting specifi c shortcomings. Higher maturity levels were shown 
to be associated with less process, supply, control, and demand uncertainty and with 
increases in bottom line performance. 

3.2. Process Maturity
A seminal process maturity capability model with fi ve levels was developed by 
Carnegie Mellon (Carnegie Mellon - Software Engineering Institute, 2002). Initially 
aimed at software suppliers, it popularised the maturity concept and has been adapted 
for various purposes (Dooley et al., 2001). At maturity level one, processes are ad hoc 
and business success depends mainly on individual competencies. More visibility 
is evident in level two as requirements, processes, work products, and services are 
managed. Maturity level three demands well documented standardised processes. 
Next, performance measures have to be established in order to manage, control, and 
predict processes quantitatively while maturity level fi ve focuses on a continuous 
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improvement (Paulk, Curtis, Chrissis, & Weber, 1993a, 1993b). With regard to 
maturity progression, it is pointed out that skipping levels is counterproductive as 
each level is foundational for the successive level (Carnegie Mellon - Software 
Engineering Institute, 2002; Lockamy & McCormack, 2004). While it is up to the 
individual organisation to decide about the timing of improvements, they may put the 
stability of improvements at risk if the foundation for their institutionalisation has not 
been completed (Paulk et al., 1993a, 1993b). 

3.3. Supply Chain Maturity
Maturity in supply chains has been addressed from many angles. Successive levels of 
SC development are generally proposed, from early forming stages to a collaborative 
SC environment with common goals and measures. 

Yusuf et al. (2004) propose a maturity model for SC agility based on a model for by 
Venkatraman and Henderson (1998). It is organised in three maturity stages along with 
three interdependent dimensions, i.e. customer interaction, asset confi guration, and 
knowledge leverage. The three maturity stages can be used to evaluate SC progress on 
the three dimensions. SCs aiming for agility should target niche markets, be a member 
of resource coalitions, build a profi cient workforce, and support inter-organisational 
collaboration in order to drive their competitive strategies (Yusuf et al., 2004).

Lockamy and McCormack (2004; McCormack, 2001) describe the progression 
towards effective SCM and process maturity in fi ve stages which relate to 
characteristics such as predictability, capability, control, effectiveness and effi ciency. 
At the lowest level, ‘ad hoc’, the SC is undefi ned and missing process measures 
resulting in low functional cooperation, high costs, and unsatisfi ed customers. At the 
‘defi ned’ level, processes and targets are more controlled and predictable but local 
optimisation prevails. The ‘linked’ level is seen as the breakthrough for SCM since 
measures and goals are shared and problems are solved on a SC level resulting in 
lower SC costs and higher customer satisfaction. Collaboration on a process level 
is common at the ‘integrated’ level along with organisational structures supportive 
of an integrated SCM strategy. At the ‘extended’ level SC members engage fully in 
information sharing and collaborative practices while competition has moved to a SC 
level. Risks, SC investments, and benefi ts are mutually shared in the SC. (Lockamy 
& McCormack, 2004). 

As support for SC integration, Stevens (1993) suggests a structured development 
approach in four stages starting from a ‘baseline’ followed by ‘functional 
integration’, ‘internal integration’, and ‘external integration’ as the highest level. 
Stage one is about the evaluation of the competitive environment while in stage two 
SC operations are reviewed in order to identify improvements. Stage three is about 
developing a customised SC strategy along with tactical plans for implementation. In 
the fi nal stage, suppliers and customers are integrated into an extended SC enterprise 
characterised by cooperation and long term perspectives. Utilising this model, Geary, 
Childerhouse and Towill (2002) found that more mature SCs, i.e. with a higher level 
of integration, deal with less uncertainty.



129

Hendrik Reefke 

3.4.  Sustainability Maturity
Maturity in sustainability has been approached from different directions, e.g. from 
a hierarchy of sustainability requirements to different levels of sustainability and 
fi nally sustainability performance.

Sustainability requirements can be divided into four hierarchical steps that relate to 
increasingly higher order constructs (Marshall & Toffel, 2005; Quak & de Koster, 
2007). These can be divided into actions that endanger human life, actions that reduce 
life expectancy, the extinction of species and human rights’ violations, and fi nally 
concerns and subjective values referring to the quality of life. Most sustainability 
issues span across this hierarchy and need be assessed using appropriate reference 
points and time frames (Marshall & Toffel, 2005).

The concept of multiple sustainability levels places the individual level at the centre 
surrounded by organisational, political-economic, social-cultural, and ecological 
levels interacting through inputs, processes, outputs, and feedback (Klein & 
Kozlowski, 2000; Starik, 2004; Starik & Rands, 1995). Reaching sustainability aims 
at an organisational or SC level depends on commitment on all levels supported by 
frequent interaction.

The development of a sustainable system generally requires an evolutionary approach 
including attainable goals and continuous performance measurement. Sustainable 
systems are only achievable through coordination among stakeholders and performance 
measurement needs to move from a process or company level towards the SC and wider 
system implications. Necessary performance indicators can be organised hierarchically 
based on the requirements at different levels of sustainability development (Veleva, Hart, 
Greiner, & Crumbley, 2001). Basic indicators relate to externally enforced compliance 
requirements whereas level two indicators assess internal company performance. Level 
three indicators refer to company effects on the environment, workers, and public 
health. Level four widens the focus towards supply chain indicators and at the fi nal 
level company and SC effects are related to the carrying capacity of the environment 
(Veleva & Ellenbecker, 2001; Veleva et al., 2001). 

3.5. Sustainable Supply Chain Maturity
Beamon (1999) proposes a model with fi ve maturity levels for environmental 
management in SCs. It is geared towards developing a SC starting from regulatory 
compliance towards environmental risk management, waste prevention, and 
fi nally product life cycle management across the SC at the highest level. A similar 
approach with fi ve maturity levels is put forward by the Green Business Maturity 
Model aimed at defi ning, assessing, and monitoring sustainable businesses (GCIO 
& OMG, 2009). It is designed to lead business from an ‘ad-hoc’ attitude without 
formal sustainability commitment towards common understanding and governance, 
continuous optimisation and sustainable business success.

The GAIA model was developed by the LMI Research Institute in order to assess 
the state of a SC and to provide a framework for achieving higher levels of 
sustainability (Boone et al., 2009). The authors thereby aim to address the lack of 
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applicable tools to support sustainability decisions and development in SCs which 
has been bemoaned in literature (Reefke & Sundaram, 2010; Reefke, Sundaram, & 
Ahmed, 2010). The authors point to several key benefi ts of higher maturity levels, 
i.e. fi nancial gain through increased resource effi ciencies and less waste, improved 
brand recognition and reputation, competitive advantage, and risk reductions through 
proactive measures. 

4.  SSCM MATURITY MODEL

As evident from the previous section, companies and SCs generally aim to 
mature their processes, structures, policies, and capabilities in order to increase 
competitiveness. Maturity models help to characterise and assess different levels of 
development and offer a structured approach for improvement. A maturity model for 
SSCM should outline the purpose of the transformation, provide a common language 
by setting goals, objectives, and guidelines, determine responsibilities, establish a 
clear direction and shared vision by outlining a progression strategy between the 
current state and the long-term strategy, and help users to communicate and evaluate 
their decisions (Ahmed & Sundaram, 2009; Carnegie Mellon - Software Engineering 
Institute, 2002; Phaal, Farrukh, & Probert, 2004). Hence, a SSCM maturity model 
was developed with descriptions of each level and specifi c goals and requirements. 
It is divided into six levels ranging from ‘un-aware and non-compliant’ to ‘extended 
and sustainability leadership’.

Table 1: SSCM Maturity – Description, Goals, and Requirements

Level Description Goals and Requirements

6
Processes are systematically managed through 
continuous improvement. Full SC collaboration 
embracing sustainability leadership role.

Keep optimising processes and 
ensure future leadership role.

5
Sustainability has become a fully integrated 
concept and SC has moved towards proactive 
measures.

Make strategic concepts available 
to others and move towards 
leadership role.

4 SC is linked and includes a comprehensive 
sustainability performance measurement system.

Move from compliance level 
towards proactive sustainability 
efforts.

3 Sustainability goals/standards have been defi ned 
and SC members are compliant with regulations. 

Establish key indices to measure 
sustainability performance within 
SC.

2 Sustainability measures are disconnected from 
strategic direction. Compliance on a basic level.

Align sustainability goals and 
efforts with defi ned processes. 
Establish consistency. 

1
SC is unaware and non-compliant to any 
regulations and undertakes no sustainability 
efforts.

Raise sustainability awareness. 
Introduce sustainability 
initiatives.

 Source: Reefke et al., 2010



131

Hendrik Reefke 

Figure 1: SSCM Maturity Model

Source: Reefke, 2012

The SSCM maturity model maps the dynamic relationships between maturity and 
SSCM factors (enablers, disablers, activities, characteristics). The components of the 
SSCM maturity model are based on a prior study conducted by the author and were 
also informed by the maturity models reviewed. It is proposed that:

The existence of certain enabling factors helps a SC to perform activities that support 
SSCM, whereas disablers prevent a SC from doing so. In combination these result in 
certain characteristics that the SC possesses. As a SC develops such characteristics, 
it reaches higher levels of maturity. Along with higher maturity levels the amount of 
disabling factors and/or their effects decrease and the amount of enabling factors and/or 
their effects increase, which allow for more activities directed at sustainability in SCs.

This relationship can be illustrated with an example for performance measurement 
using previously identifi ed SSCM factors. The activity ‘defi nition and measurement 
of clear key performance indicators’ can only be performed if the enabler 
‘performance measurement tools for consistent and accurate measurement’ exists but 
may be hindered by disablers like ‘misguided focus in the sustainability movement’ 
or ‘unaccounted costs’. Accurate performance measurement will ultimately support 
the characteristics ‘alignment and synchronisation of SC and sustainability initiatives 
and goals’ and ‘true cost allocation’. In turn, this logic implies that the development of 
SSCM characteristics requires performing certain activities which require appropriate 
enablers and the absence of disablers. 

5. CONFIRMATION SURVEY

This section describes the basic steps and processes that were undertaken to fi nd 
confi rmation for the structure and logic put forward by the SSCM maturity model. 
Some insights into the fi ndings from a survey study are provided. This section 
explains how empirical evidence for the model was collected and what conclusions 
can be derived. 
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5.1.  Rationale
Survey research is commonly used in management sciences and provides “a low cost, 
non-invasive means for measuring aspects of an operational or supply chain issue” 
(Boyer & Swink, 2008, p. 339). A survey strategy facilitates the effi cient collection of 
large amounts of information and therefore plays an important role to gather primary 
data (Kotzab, 2005; Zikmund, 2003). Survey research is among the most common 
approaches in OM research and is useful to identify behavioural factors and attributes 
which are not directly observable but may be assessed through perceptual measures. 
They also allow to collect information from individuals directly responsible for 
managing the operations of interest (Boyer & Swink, 2008). Confi rmatory surveys 
are carried out when a theory has already been articulated and is aimed at “testing the 
adequacy of the concepts developed in relation to the phenomenon, of hypothesised 
linkages among the concepts, and of the validity boundary of the models” (Forza, 
2002, p. 155). Based on these characteristics of survey research it can be concluded 
that it provides a suitable means to investigate and provide empirical evidence for the 
relationships described by the SSCM maturity model.

5.2. Process
The motivator to conduct the SSCM survey was to provide empirical evidence for 
relationships between SSCM factors, i.e. enablers, disablers, activities, characteristics, 
and SSCM maturity. These relationships were translated into hypotheses which 
informed the survey design and administration process (Figure 1). The SSCM 
maturity model suggests a positive relationship between enablers and a SC’s ability 
to perform SSCM activities. Accordingly, disabling factors prevent SCs to perform 
such activities. The ability to perform SSCM activities should then support the 
development of SSCM characteristics, i.e. the more activities are performed the 
more characteristics should be exhibited. The existence of such characteristics and 
the ability to perform SSCM activities determine the level of SSCM maturity, i.e. 
the more SSCM activities and characteristics the higher the level of SSCM maturity. 
Lastly, as the level of maturity increases SCs should possess more enablers and less 
disabling factors. Accordingly this relationship is reversed for lower maturity levels.

F igure 1: Hypotheses
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The survey questions were selected to provide insights with regard to the presence of 
SSCM factors in SCs. Administration was limited to SC professionals with suffi cient 
knowledge about their SC structures and operations in order to yield valuable 
responses. An assessment of the resulting data confi rmed the appropriateness for 
statistical analysis. Firstly an exploratory factor analysis was conducted to condense 
the variables into composite dimensions and identify underlying structures. The 
identifi ed components were used in correlation analysis in order to test the developed 
hypotheses. 

5.3. Results
In spite of the growing acceptance of sustainability by companies and SCs, models or 
roadmaps that outline and guide potential progressions of SCs have not been found or 
are missing validation (Boone et al., 2009; Reefke et al., 2010). Maturity considerations 
seem essential in order to support SCs on their path towards basic compliance and on 
to more advanced levels of SSCM. Apart from management standards there is little 
empirical evidence with regard to the application of sustainability models in SCs. 
Most existing efforts are also based on established SC practices and fail to take into 
account potential unique requirements for establishing sustainability in SCs (Pagell 
& Wu, 2009). 

The survey illuminated several essential relationships in this regard. The existence of 
relationships between the SSCM factors could be confi rmed based on strong empirical 
evidence. That is, all of the hypotheses put forward in Figure 1 were confi rmed. In 
addition, linear regression models were constructed to explore the infl uential factors 
for SC performance and SSCM maturity. In addition to testing the SSCM maturity 
model the survey results also showed that:

Strategic visions frequently refl ect sustainability goals. 
Operationalizing strategic goals through adjusted supply chain processes, 

systems, and employee training is lagging behind. 
There is a discrepancy between sustainability vision and operational reality. 
The degree of visibility within supply chains does often not extend further than 

one tier on the supplier and customer side.
Pursuing only a few selected principles, e.g. waste measurement or reporting, is 

unlikely to result in signifi cant sustainability gains. 
Companies pursuing sustainability principles in their supply chains on a more 

holistic level are more likely to see outcomes such as sustained effi ciency, 
increased responsiveness, and satisfi ed customers. 

Spending more time on investigating the sustainability of supply chains is 
correlated with positive outcomes and with more internal and external alignment 
in the supply chain. 

Immediate results are diffi cult to achieve. 
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Sustainability is dependent on a long-term focus taking into account the 
dependencies we identifi ed. 

As sustainability maturity increases, overall supply chain performance improves. 

The proposal and validation of relationships and infl uential factors offer a unique 
overview of requirements for SSCM. New insights into the interdependencies 
between factors and their infl uence on the success of a strategic sustainability 
orientation are provided to address the apparent lack of theory (Wagner & Svensson, 
2010). Furthermore, potential benefi ts of SSCM in terms of SC performance were 
investigated, confi rming related notions in literature (Corbett & Klassen, 2006; 
McCormack et al., 2008).

6. CONCLUSION

There has been a continuing debate among researchers and practitioners whether 
environmentally friendly and socially responsible behaviour actually contributes 
to economic success. A better understanding of this relationship is highly relevant 
to industry since many companies have invested heavily in this area while others 
may want to start adopting more sustainable practices. Motivations to implement 
sustainability principles range from voluntary reasons to competitive pressures, 
compliance measures, and external regulations. A solid business case however would 
certainly be a substantial driver and instigate early adoption. This research makes a 
contribution in this context. Empirical evidence allowed for a thorough investigation 
of the interactions in SSCM and gave substantial support to the applicability of 
the SSCM maturity model. As pointed out in the introduction, this article offers a 
snapshot view of the fi ndings within an ongoing research project. Decision makers 
in SCs can ultimately use the combined fi ndings of this research in order to identify 
areas for SC improvements, prioritise areas for investments, and defi ne targets for 
future sustainability developments.
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Abstract
Traditionally personal, face-to-face interaction was considered to be the most 
important way of communication in the business to business (B2B) world. However 
information technology (IT) development and its effects on business activities, 
marketing and interactions received more and more attention in the last decades 
(Castells 2005, Glazer 1991, Leverick et al. 1998, Salo et al. 2005). It is argued 
that IT usage brings fundamental differences in the way business partners interact 
with each other (Leek et al. 2000) and as the result the methods of information 
exchange have been transformed. Researchers opinion on this phenomenon is not 
unifi ed. Some researchers found information technology to increase the frequency 
and the effectiveness of communication (Leek - Turnbull 2004) while others state 
the negative impacts of IT usage on relationships (Lindh et al. 2008). In this paper 
we analyse whether the spread of information technology terminate the importance 
of personal face-to-face relationships in inter-organizational relationships or not. We 
present the results of our two stage research, which draw the attention to the fact 
that while information technology transforms the inter-organizational relationship 
handling techniques, the personal encounters remain signifi cant. 

INTRODUCTION

The theoretical and empirical analysis of inter-organizational relationships has gained 
priority in marketing, strategic management and innovation management as well in 
the past twenty years. The basic value driver categories affecting the success of inter-
organizational relationships have been more or less revealed already. Researchers 
dealing with inter-organizational relationships are focusing more on the analysis 
of change, formation and manageability of these values. Some research emphasize 
that IT primarily restructures the management of inter-organizational relationships, 
and the earlier frequently studied dimensions, such as trust, commitment, personal 
relations, or the less often used inter-organizational loyalty, are marginalized. In our 
view, although the IT is spreading in Hungary, its effect is not by far as signifi cant as 
in other continents and countries. This is due to the Central European organizational 
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culture on the one hand, and it is a consequence of the crisis on the other. As a 
result of the crisis classical dimensions of the successful relationship management 
are increasingly important again. We believe that during inter-organizational 
relationships both ways of interaction can be effective, and they jointly play important 
part in the parties’ valuation of the relationship.

The present study summarizes our research results that analysed the dimensions of 
IT and personal relations, as well as loyalty, in the case of which we put a particular 
emphasis on how the crisis has infl uenced relationships. In the fi rst section of our 
paper, we briefl y describe the theoretical background, then we summarize the 
circumstances of our primary research and the most important results.

CHARACTERISTICS OF B2B RELATIONSHIP MARKETING

In the past two decades, relationship marketing has been gaining increasing ground 
due to the changes occurred in business philosophy and thus in marketing strategy. 
The signifi cance of relationship marketing has opened new directions in B2B markets. 
Research emphasizing the essence of relationship marketing has actually begun with 
the analysis of B2B markets (Hakansson - Osteberg 1975, Ford 1980, Morgan - Hunt 
1994), but the theories of psychology (Thibaut - Kelley 1959), economic sociology 
(Granovetter 1992) and social networks (Burt - Minor 1982, Burt 1992) have also 
considerably infl uenced the defi ning of the long-term relationships determinants.

The different researches identify the following characteristics of stable, long-term 
relationships: perceived quality, satisfaction, commitment, trust, cooperation and 
loyalty. 

Some authors analyse the effect of customer satisfaction and relationship quality on 
retaining customers (this phenomenon is also known as bought loyalty) (Hennig-
Thuaru - Klee 1997). The central components of such a model are customer 
satisfaction, relationship quality, and their effect on retaining customer (on loyalty).

In the model, relationship quality can affect loyalty through commitment and trust, 
but the effect is not unambiguous. In addition, the model also implies that satisfaction, 
perceived relative quality, the assessment of relationship quality, commitment and 
trust collectively cannot signify loyal customer behaviour either, because other 
factors (internal psychological, contextual and situational) can infl uence the decision 
of the customer. 

In buyer-seller relationship commitment is defi ned as a kind of willingness of partners 
to maintain a continuous relationship with each other (Dwyer et. al. 1987), in more 
simple words, commitment means that the involved parties are motivated to maintain 
the relationship (Moorman et al 1992). In B2B relationships, commitment signifi es a 
psychological attachment as well, which can also be defi ned as a “permanent desire 
to maintain an important relationship” (Costabile 2000).

Organizations attract consumers with promises, whilst consumers decide based on the 
trust that a given company will satisfy their needs. For commitment to develop, trust 
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is needed, the fi rst step of which is “advanced trust” founded on perceived factors 
(Singh - Sirdeshmukh 2000; Vollmer et al. 2000). Personal relationship throughout 
the servicing process usually consolidates trust, thus the relationship as well and 
when consumers’ trust is not abused, then they long to establish and maintain a long-
term relationship, which leads to loyalty (Evans - Crosby 1988; McKenna 1991; 
Vollmer et al. 2000). Dwyer, Schurr and Oh (1987) treat trust as a critical factor of the 
transition from discrete market transactions to steady relationships. The trust factor 
plays a determining role in Costabile’s (2000) dynamic model as well and according 
to him neither monadic nor dyadic loyalty can develop without trust.

Loyalty in B2B markets is a less researched area, but nevertheless some researches 
prove that loyalty can also be interpreted in inter-organizational relationships. Many 
researchers refuse the existence of loyalty in the inter-organizational contacts saying 
that the main objectives of an organization operating in the market are profi t making 
and achieving growth, and since the notion of loyalty includes certain emotional 
commitment, there is no place of it here, so there is nothing to research on. In spite of 
these views both in theoretical and empirical research there are recently some clues, 
which indicate that there is place for researching on loyalty in the B2B context, there 
is a need for working on its defi nition and exploring its indicators. According to these 
results loyalty can be interpreted among the actors of the B2B market, and it is also 
possible to defi ne it through different dimensions.  Some researchers differentiate 
between behavioral and attitudinal loyalties and their results show that among the 
various factors trust and commitment are strongly related with loyalty (Rauyruen et 
al. 2005, Čater - Čater 2010).

In addition to the above factors, several studies deal with the role of personal relations 
during the analysis of inter-organizational relationships. The personal relationship 
is traditionally one of the most important building blocks of long term business 
relationships. 

Empirical research prove the importance of personal relations, e.g. as the appreciated 
contact person moves to a new organization, the partner also leaves the supplier 
and they buy from the contact person’s new company (Lindgreen 2000, Reynolds - 
Beatty 1999). Andersen and Kumar’s (2006) researches highlight that the absence of 
a positive human relation hinders the development, moreover, often the maintenance 
of the relationship. Other studies emphasize that personal relations can also have a 
considerable role in resolving confl ict situations (Gedeon et al. 2009). 

THE ROLE OF INFORMATION TECHNOLOGY IN B2B 
RELATIONSHIPS

Today a substantial part of the changes occurring in the area of management sciences 
can be traced back to the development of information technology (Lindgreen et al. 
2000, Pels et al. 2000, Sisodia - Wolfe 2000, Pels et al. 2004). With the help of 
the increasingly more effi cient and more user-friendly database and information 
management (Holland – Naudé 2004) and the modern communication methods, 
several subfi elds of organizational management have become more effi cient. Based 
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on this information companies can easily become familiar with and follow their 
consumers’ ordering and purchasing habits, preferences in the long term, as well as 
the extent of profi t deriving from serving each customer. Owing to this fact companies 
can improve their supply, formulate individual offers to solve their customers’ 
problems or deliver the product required by the customers to its destination more 
effi ciently. Tong et al. (2008) studied the effect of information technology in inter-
organizational relationships, since the buyer-seller interface has become technology-
based in organizational markets too. Research pointed out that the intensive use 
of information technology can serve both transactional and relational approach. 
Therefore, in each situation it is important to understand the aim of the technology 
usage, because sales automation supports transactional approach, while customer 
database and personalization supports relational approach.

IT development and its effects on business activities have been in the forefront of 
scientifi c thinking in the last two-three decades (Castells 2005, Glazer 1991, Salo et 
al. 2005). According to Brady et al. (2002) IT brings elementary changes in marketing. 
What is more, not only the marketing activities, the used methods or processes could 
also change. Technical competencies will have a central role in the marketing practice 
(Webster 1992), since the ability to handle technology will become one of the success 
factors of marketing professionals.

The majority of the researches analysing the effect of information technology on 
marketing – as we also do – defi nes IT not only as computer hardware but the software 
running on them as well, i.e. they consider the course of the information processing 
and managing activity as a part of information technology (Brady et al. 2002). 

Technological development is becoming an increasingly important element of the 
company-client interaction. Moreover, some authors regard these technology based 
interactions as the key to long-term success (Meuter et al. 2000, Coviello et al. 2001, 
Brady et al. 2002, Ryssel et al. 2004). Ever newer ways of communication and sales 
are appearing, which involve customers more and more in the value creation process. 
During the sales of products, companies often take the multi-channel marketing 
approach. The adaptation of technological solutions plays an important role in multi-
channel sales. 

The effect of technological development touches upon most areas of marketing. 
Studying the literature reveals that besides information gathering, market segmentation 
and targeting, (mass) customization, customer relationship management (Rust - 
Espinoza 2006), client interaction (communication and sales), and further areas of 
the marketing mix (Brady 2003, Vilaseca-Requena et al. 2007, Zineldin 2000) have 
equally benefi ted from the development of information technology. 

Although the experiences of the past decades indicate that the spread of IT devices 
has been slightly slower in marketing than in the case of other corporate functional 
areas, the effect of information technology is unquestionable in the development of 
marketing practices. The results of information technology development have closely 
interwoven with the evolution of marketing theory, thus today the terms of marketing 
activities supported by different information technologies signify both technology 
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and marketing approach itself. Both in the business press and among scientifi c 
sources we can fi nd approaches according to which IT solutions fundamentally 
change marketing and business activities rather than support it. However, since the 
dotcom bubble many people have been looking at all IT development cautiously, 
moreover, doubtfully, and they do not trust in the power of technology.

IT ENABLED VS. PERSONAL RELATIONSHIPS

Research of the IMP Group completed in the past three decades have led to recognition 
that one of the most important keys of the successul business relationships are the 
interactions between participating organizations. According to the interaction 
approach (Turnbull et al 2002), companies do not think in individual transactions, 
but in most cases these transactions form a long-term relation, and each transaction 
is only an episode of this relationship. However, in the course of the episodes, 
relationships develop not only between organizations but also between persons 
involved, which has a signifi cant role in ensuring the long-term maintenance of 
the relationship. But business relationships do not exist by themselves. The parties 
involved in the relationship have several relations towards other market actors and 
these relationships can also have serious effect on the relation in question. Thus the 
dyadic relationship is none other than a slice of the network of relations connected to 
and dependent on each other (Leek et al 2000).

According to Hakansson (1982), market actors use both impersonal and personal 
communication methods for information exchange. They use impersonal 
communication methods to convey basic technological or commercial data, and 
personal communication methods to convey ‘soft data’ and information (e.g. in 
connection with product use, developing cooperation). However, this also seems to 
be changing with the spread of information technology solutions. For instance, Naudé 
and Holland (1996) assume that a new kind of strategic relationship can be formed 
with the help of IT-based technologies, since the application of technological solutions 
enables a more rational decision making. In the past decades, information technology 
has undergone a rapid development, as a result of which the number of solutions 
and devices used in the course of business contact has been multiplied. Besides 
personal (individual or group) communication, new auditive, visual or audio-visual 
solutions created through the development of telecommunication technology are 
now available to all enterprises. Owing to this, the traditional toolbox of information 
exchange completed in the course of the business process has also changed. In their 
research, Leek et al. (2003) found that about half of the people, who participated 
in the survey think that the usage of information technology for communication 
decreases the signifi cance of personal meetings and makes communication faster and 
more accurate. A similar proportion of the respondents talked about the alienation, 
impersonation of relationships, thus becoming task-oriented at the same time. All 
this in turn can result in that it is more diffi cult to develop trust between parties and 
manage uncertainties at a lower level of satisfaction.
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RESEARCH

The literature attributes an increasing signifi cance to the analysis of the dimensions 
of loyalty between partners in B2B relationships. In the fi rst phase of our research, 
we aim to analyse the problem by qualitative methodology in a way that enables us to 
learn about the maintenance and disruption of relationships during this last 5 years of 
crisis. The results found in this phase have prompted us to study separately the effect 
of the form of communication on the level of trust and loyalty between partners. For 
this we applies a quantitative methodology.

Research objectives
We formulated the following objectives in the course of our qualitative research:

to analyse the role of trust (based on personal relations), on loyalty and on the 
maintenance in a critical period;

 to analyse the effect of assumed loyalty dimensions on partner loyalty;
to analyse whether the crisis-sensitive factors we assumed actually infl uence 

the maintenance and ceasing of relationships in a critical period.

Based on the results of the qualitative research, we aimed to get familiar with the 
connections of the form of communication and the dimensions of satisfaction, trust 
and loyalty. In the phase of the quantitative research, our objective was:

to analyse the effect of personal communication on the dimensions of satisfaction, 
trust and loyalty;

to analyse the effect of IT mediated communication on the dimensions of 
satisfaction, trust and loyalty;

to analyse the forms of communication companies prefer in the period of crisis, 
and the most frequently used devices.

Research methodology
During the primary research we used both qualitative and quantitative methods. For 
the research objectives established in the qualitative research we made personal 
interviews with the contact persons of companies operating in B2B markets. First we 
studied the opinions of the supplier’s contact persons about the general and concrete 
effect of the crisis related to the maintenance of relationships, than we examined the 
contact persons’ opinion about our hypotheses. 

In the course of the research 31 in-depth interviews have been completed, where 
the representatives of small enterprises and market-leading companies also provided 
answers. The interviews took place between the autumn of 2011 and the spring of 
2012. The respondents include the representatives of manufacturing and service 
providing companies and the representatives of their customers as well. 
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Based on the research results, we subsequently asked 403 companies through an 
online survey. We called the companies weather they would fi ll out the questionnaire. 
Afterwards those, who were willing to participate in the research received the link 
to the questionnaire by an email. 23% of the companies were willing to respond, so 
92 questionnaires were completed, from which two had to be excluded during post-
check, thus 90 questionnaires were analysed in total. We applied partial least squares 
modelling method to map the relationships between the factors forming the research 
model (Henseler et al. 2009). We completed the analyses with the help of SmartPLS 
program package1.

The results of the qualitative research
First of all we can say in general that the older the relationship between the partners 
is, the more they are willing to consider loyalty in positive terms. Next, we outline 
the opinions about loyalty and the dimensions of loyalty.

Does loyalty exist in B2B relationships? 
With regard to the concept that loyalty divides organizations in partner markets, we 
also wanted to know whether loyalty exists – and what it means – in B2B markets 
according to respondents. We have mentioned that the category of loyalty itself is 
diffi cult for organizations to defi ne, they can interpret it only along certain dimensions, 
which is also refl ected in the responses. 

Based on the opinion of those we asked, we can state that the majority think that 
loyalty is present in organizational markets as well. Although we occasionally 
found responses saying that such behaviour as loyalty is contradictory to the 
nature of business market. In our survey we found that – although depending on 
the sectors and organizational characteristics – loyalty is also interpreted in B2B 
relationships.

“I think loyalty exists. A loyal person is someone who stands by us for years, we 
can talk over our problems and we do not leave the other in case of trouble…” 

“loyal partners fully trust the company, the employees of the company; loyalty is 
built on trust”.

“For me, loyalty means that I can count on my partner in everything, we set the 
conclusion of transactions profi ting for both of us as an objective.”

“For me, loyalty is a long-term relationship which is based on trust and 
commitment. If a partner becomes uncertain, enthusiasm shows a decreasing 
tendency, it saps effi cient work. If the extent of loyalty decreases or it disappears, 
the relationship becomes worthless and uninteresting.”

1  Ringle, C.M. - Wende, S. - Will, S. 2005. SmartPLS 2.0 (M3) Beta, Hamburg, http://www.smart-
pls.de downloaded 10.12.2011.
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There are some contact persons, however, who believe that loyalty has boundaries: 

“If it is about our money, loyalty does not matter. Profi t matters for us!” The response: 
“It does for you because you are multinational! We are small and we always give a 
chance to our troubled partners, and it is true vice versa. And it has worked so far.”

“I want to be loyal or faithful to a supplier partner in vain if the market does not 
want the product. Then it is diffi cult, very diffi cult to remain loyal. We hold on, but 
only for a short time.” 

The above quotations show that loyalty is interpreted by the parties in organizational 
relationships as well, although they can describe it only with the help of its indicators. 

The role of trust 
Trust has a substantial role in relationships. During the interviews every respondent, 
mentioned this factor. Almost all the interviewees named trust as the key to good 
inter-organizational relationships in the fi rst place. Price, quality and satisfaction were 
marginalized by this factor during the interviews. The majority believes that trust between 
the parties matters more than a lower price, and even if there are occasional confl icts 
about quality in the relationship, or sometimes they are unsatisfi ed with deadlines, trust 
can mitigate these anomalies in the long term. Fairness, honesty and trust are the elements 
that regularly return during the evaluation of relationships in the interviews.

“In business relationships, trust, cooperation and respect for each other are the 
most important.”
“I think in B2B relationships, in today’s distrustful world, trust and open 
communication are what really matter. It is very important for the parties to 
trust each other, to be able to count on the helpfulness of each other and that the 
relationship is smooth.”
“In my opinion, trust is the most important factor between business partners. If 
trust is gone, relationships loosen, and this leads to distrust. And it just does harms 
to relationships, this is why honesty is important.”

The role of Personal Relations 
The majority of the respondents put an emphasis on the role of personal relations in 
B2B markets. Many studies have proved that human relations can often have a crucial 
role in maintaining and ceasing relationships. We can also fi nd examples in our survey 
when the contact person’s transfer to another company, and “takes the relationship” 
with themselves. This phenomenon has examples in the interviews as well.

Nearly all respondents stated that personal relations have a substantial role in 
developing a good partner relationship. 

As we can see above, the respondents can interpret loyalty in inter-organizational 
relationships, and they mentioned trust, long-term thinking and the signifi cance of 
personal relations among its most important determinants. 
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The role of communication and personal relations 
The value of personal relations has been increasingly appreciated due to the crisis, 
and even the organizations that earlier entrusted these tasks to administrator and 
assistants pay increased attention to maintaining relationships.

“I think loyalty does not depend on the state of crisis. It depends on the person and 
the company. Just because the world faces a crisis, it does not mean that humanity 
must be given up or we must change what is good. Of course there are companies 
that are not loyal but stupid, who really talk about forints and exchange for one 
forint. This is not good.”

“…ceasing an established relationship is never useful, since a good old relationship 
can be needed anytime. A good personal relationship is an important factor of 
cooperation”.

The interviews indicate that all respondents considered good working relationship 
and good personal relation important before the crisis as well, but they did not put 
a particular emphasis on the conscious maintenance of relationships. However, this 
has changed as an effect of the crisis, and the majority of the interviewees started that 
they now consciously build their relationships. 

“we did not keep contact with the management at all in the beginning, it was 
restricted to the administrators. However, we have felt its importance recently, 
because actually big decisions are made in the management level. We must do our 
best to strengthen the relationship…”

“Since the crisis, we have developed a considerably stronger relationship with the 
partner. I feel that the present situation is continuously uncertain, thus I would like 
to control the relationship. In such situation, it is always good if we can count on 
a constant, reliable partner.”

“As an effect of the crisis, the frequency of meetings has changed. We meet almost 
on a weekly basis. I did not consider it important earlier, but as the market narrows 
I also feel that a successful enterprise increasingly needs “friends”, rather than 
business partners. I even pay attention to bringing some presents when I make a 
visit. A little chocolate, a bottle of wine can make miracles!”

As a consequence, the qualitative research proved that loyalty can also exist in inter-
organizational relationships. Our survey calls the attention to the fact that the crisis divides 
organizations in terms of assessing whether loyalty can be useful in the period of crisis.

It has been proved that trust is a very important factor in loyalty and that personal, face-to-
face relations have a great role in both trust and loyalty; however, in terms of the question 
on how the crisis affected the development of loyalty, opinions varied considerably. 

The fi ndings of the qualitative research have confi rmed us that it is important to 
analyse the signifi cance of the forms of keeping contact and communication among 
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the companies operating in B2B markets. Especially as information technology 
serving communicational purposes has undergone a considerable development in the 
past decades, which we could not neglect in the interpretation and analysis of the 
phenomenon.

 The results of the quantitative research
In the course of completing the online questionnaire, we wanted to know how 
widespread the forms of communication between business partners are and how the 
method applied in communication infl uences the factors regularly used in describing 
business relations: satisfaction, trust and loyalty.

In general we could say that the responding companies can be devided into 3 categories: 
63 small enterprises, 13 are medium enterprises and 14 are large companies. Based 
on the basic activity, 52 companies are active primarily in the organizational market 
and 38 companies operate primarily in the consumer market. 

The respondents include 43 senior managers, 22 lower or medium level manager, 
while the remaining 25 persons are employees.

Devices of communication
The examination of the toolbox of business contact was a basic objective of our 
research. For this reason, we asked the respondents to evaluate each Communication/
contact form in a fi ve-element scale, how often they apply it in the cooperation with 
their business partners (suppliers or business customers) (Table 1).

Table 1: Average frequency of the use of communication methods in offi cial contact 

mean

e-mails 4.44

phone discussions, phone calls 4.36

personal, individual meetings 4.0

mailing 3.25

group conferences, meetings 2.74

programs (ceremonies, conferences, product launches, exhibitions, etc.) 2.52

conference calls 1.97

online video and phone discussions (e.g. skype) 1.97

Social media interfaces (e.g. linked in, facebook) 1.87

online video conferences 1.46
Note: the respondents evaluated how often they use the given communication form in the formal 
contact with business partners in a fi ve-degree scale (1= never, 5=always).
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The results illustrate the spreading of IT mediated communication forms well, 
since the most frequently used methods are e-mail (4.44) and phone contact 
(4.36) according to the respondents. Nevertheless, the particular signifi cance of 
personal relations is supported by the fact that the personal, individual meetings 
(4.0) received the third highest average value. The least often applied forms are 
successively the phone or online group communication and video interfaces, which 
most probably follows from the classifi cation of the majority of the sample in the 
SME category.

Figure 1: The effect of communication methods on loyalty

Based on all this, it is a particularly interesting question how the useage of IT 
mediated communication methods affect the development of long-term relationships. 
To analyse this we used SmartPLS software for path modelling with latent variables. 
This is a structural equation modelling method which is based on the partial least 
square technique. We studied the relationship between personal communication 
(Pcomm), as well as IT mediated communication (ITcomm) and the factors of 
relationship satisfaction (relSAT), trust, and loyalty. We also integrated product 
(service) satisfaction (prodSAT) in the model, as a factor infl uencing the extent of 
trust and loyalty (Figure 1). The respondents evaluated the examined latent variables 
with the help of indicator scales. We measured the reliability of the scales with the 
Cronbachs Alpha test. The latent variables are compliant based on the values of the 
Cronbachs Alpha and the communalities.

As it is illustrated by Table 2, the latent variables included in the research model 
explain the difference in the values of loyalty in 87 per cent collectively. This value 
can be considered specifi cally high.
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Table 2: Reliability of the latent variables

latent variables R Square Cronbachs Alpha Communality

Pcomm 0.88 0.48
ITcomm 0.23 0.92 0.62
TRUST 0.85 0.96 0.80
relSAT 0.23 0.97 0.82
LOYALTY 0.87 0.97 0.64
prodSAT 0.95 0.76

Loyalty is closely linked to trust, as well as to relationship and product satisfaction, 
while it has a mid-strength relation with personal communication (Table 3). We could 
also show a correlation with IT mediated communication, however, this relation 
appears to be weaker.

Table 3: Latent Variable Correlations

Pcomm TRUST ITcomm relSAT LOYALTY prodSAT
Pcomm 1.00      
TRUST 0.50 1.00     
ITcomm 0.48 0.38 1.00    
relSAT 0.44 0.91 0.36 1.00   
LOYALTY 0.51 0.92 0.32 0.87 1.00  
prodSAT 0.39 0.86 0.36 0.91 0.85 1.00

 For the further, more detailed understanding of the relationship between the latent 
variables, we completed a path analysis. Through this we tried to map the extent of 
the direct and indirect effect of applied communication methods on loyalty in relation 
to each latent variable. While the direct effects are given by the path coeffi cients, the 
total effect, i.e. the resultant of all direct and indirect effects, is given by the values 
of the total effect table. 

The positive coeffi cients of the values signify positive, i.e. (loyalty) increasing effect, 
the negative values refer to a decreasing effect.

Table 4 summarizes the effect of the factors presented in the model on loyalty. 
Trust has the largest (direct) effect on loyalty (0.69). Relationship satisfaction has 
the second largest total effect (0.47), which we interpret as the resultant of clearly 
direct effects following from the model. In terms of the total effect level, product 
satisfaction (0.37) is in the third place in tie, in which case the direct effect (0.24) is 
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twice as strong as the indirect effect (0.13). In the case of personal communication, 
the direct effect (0.11) is only the third of the indirect effect (0.36).

It is important to emphasize that personal communication has the strongest effect on 
IT mediated communication, which confi rms our assumption that the primary role 
of IT mediated communication is a kind of support, completing and consummating 
personal relationships.

Table 4: Total Effects

TRUST ITcomm relSAT LOYALTY
Pcomm 0.43 0.48 0.44 0.37
TRUST    0.69
ITcomm 0.13  0.19 0.02
relSAT 0.68   0.47
prodSAT 0.19   0.37

IT is not signifi cant in the model in terms of its effect (0.02), however, it is remarkable 
that it has a more negative effect on loyalty, a neutral effect on trust, while a weak 
positive effect on relationship satisfaction in terms of the direct effect (Table 5).

Table 5: Path Coeffi cients

TRUST ITcomm relSAT LOYALTY
Pcomm 0.13 0.48 0.35 0.11
TRUST    0.69
ITcomm 0.01  0.19 -0.07
relSAT 0.68    
prodSAT 0.19   0.24

SUMMARY, CONCLUSIONS

The economic crisis that has been on for four years by now, served as an important 
aspect of our research. The results of the interviews show that managers believe that 
long term, safe relationships are more important in these turbulent times than they 
were before. Loyalty is of more importance nowadays. 

The results of our survey however indicate that new IT solutions bring important 
changes in handling business relationships. Besides face-to-face interactions e-mail 
and telecommunication tools are used most frequently as a communication method 
in business relationships. 

Thus the results of our empirical research indicate two seemingly contradictory but in 
everyday practice existent forms of communication. On the one hand, the advantages 
of information technology do not leave inter-organizational communication 
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untouched, moreover, according to the data of the quantitative research, the role of 
IT is outstanding in the interaction with customers. The new tendencies cannot do 
without fast and effi cient information exchange, continuous interaction and immediate 
response. At the same time, we cannot disregard the results of the qualitative in-depth 
interview research and the path analysis applied in the quantitative analysis, which 
indicate that personal meetings, personal contact may intensify the development 
of loyalty. An important fi nding of our research is that this effect can be achieved 
through strengthening trust, thus it still holds for personal relations which can be the 
key determinants of a long-term relationship. 

Based on the results of our research, we believe that the perceived quality of inter-
organizational relationships is affected by both communication techniques: it 
is necessary to accept and use IT, but it cannot replace the milieu of face-to-face 
meetings. It seems that IT and personal meetings together serve the effi ciency of 
relationships in inter-organizational relationships. Our results support Hakansson’s 
(1982) view, that market actors use both impersonal and personal communication 
methods for information exchange. But the fast development of the information 
technology may result in the usage of impersonal communication methods (e.g. IT 
tools) to convey ‘soft data’ between the interacting participants.

This study contributes to the relationship marketing literature by providing insights 
into how managers of a turbulent environment perceive the importance of personal 
and impersonal or IT mediated communication methods. The fi ndings add to the 
body of knowledge on loyalty in business relationships. The results show that during 
inter-organizational relationships both ways of interaction can be effective, and 
they jointly play important part in building loyalty and they both add to the parties’ 
valuation of the relationship.

Having the currently available data – due to their eclectic character – in the future we 
will do further research to explore whether the collective effect of the two forms of 
communication result in quality change in B2B relations or one wins from the two 
techniques. 
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