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ABSTRACT

In the context of the current socio-economic situation in Bosnia and Herzegovina as well as its medium-
term aspirations to join the European Union, a question arises as to whether and to what extent Bosnia and
Herzegovina responds to set demands related to the creation of a knowledge society and knowledge econo-
my, which should lead to its economy’s competitiveness. Bosnia and Herzegovina has been in the transition
period for almost two decades. Its current socio-economic situation is urging academics, policy makers
and other relevant bodies to address these problems. A shift towards new drivers of economic growth is
necessary. In this paper we will identify the key drivers and explore the readiness of Bosnia and Herzegovina
to develop a new economy - a knowledge economy. Results which have been presented in this paper are
based on data which has been collected from the sample of 143 medium and large enterprises in Bosnia and
Herzegovina. The factor analysis results indicated relevance of the six main drivers of knowledge economy
development. The findings confirm the relevance of the conceptual framework for assessing readiness of
countries in developing a knowledge economy. The main contribution of the paper is the empirical valida-
tion of the conceptual framework related to the knowledge based economic development of a transitional
country. The identification of key drivers for knowledge economy development is relevant to governments
and other policy makers involved in developing and implementing strategies for economic development in
Bosnia and Herzegovina as well as the academic community and higher education institutions which are
key institutions in knowledge creation and diffusion.
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and Herzegovina

God. XXVIII, BR. 1/2015. str. 257-266 EKONOMSKI VJESNIK / ECONVIEWS



Sabina Donlagic¢, Samira Fazli¢, Amra Nuhanovic:

Introducing a framework for knowledge economy development in transition countries: The case of Bosnia and Herzegovina

1. Knowledge economy and transition
countries — preliminary research

Piech (2006) concluded that after the post-social
transformation in transition countries the issues of
development, growth and a knowledge economy
have been in the focus of transition economies. He
also presented specific aspects of the knowledge
economy in EU transition countries focusing on hu-
man capital and innovation. Piech concluded that
governments in transition countries need to focus
more on education, enhancement of the innova-
tion system and investments stimulating domestic
activity in order to absorb technologies and knowl-
edge. Transition countries are urged to build new
competitive factors and by developing a knowledge
economy new possibilities are created. Veugelers
(2011) assessed the potential for knowledge econo-
my development in transition countries. According
to the findings of this research it is important for
transition countries to identify the potential for fu-
ture knowledge-based growth. Transition countries
have undergone both economic and political chang-
es and specific transition process patterns strongly
influence these countries’ overall development with
implications for knowledge based growth.

Veugelers’s analysis of prerequisites for a knowledge
economy indicates that these countries have sys-
temic disadvantages which are producing obstacles
for knowledge economy development. Based on the
results of the analysis, the conclusion was drawn
that transition countries do not have highly devel-
oped innovation systems, they lack the capability
to develop frontier technologies, and there is a low
level of R&D. Actually, Bosnia and Herzegovina was
identified as a country with low scores of innovation
action and a country which failed on potential for
knowledge-based growth in the near future.

Furthermore, according to Rodrigues (2002), glo-
balisation has urged nations to compete to attract
investment depending on general business com-
petitiveness conditions. These conditions are tied to
a greater amount of knowledge as a main source of
wealth of nations. This is of great importance for
transition economies, which are competing for at-
tracting foreign investments in order to generate
growth.

Based on the results of prior research, we can
conclude that rather than to evaluate innovation
capabilities of transition countries it would make

more sense to assess the potential for knowledge
based growth in transition countries based on a
broader framework. This has been confirmed by
Dyker and Radosevic (2000) who concluded that
even though conventional predominantly macro-
economic transition policies have to a large extent
created conditions for building knowledge econom-
ics in transition countries, a different approach will
be necessary for such an evolution. The only way
transition countries will be able to develop institu-
tional diversity and required learning networks and
thereby catch up with developed western countries
is by developing all sectors crucial for a knowledge
economy.

2. Knowledge economy framework

Traditional production factors are of the same
importance in this country as the effective and ef-
ficient application of knowledge. Knowledge ap-
plication is an additional factor of productivity, and
it is essential for the implementation of economic
development goals. Both theory and practice have
indicated a positive correlation between the level
of knowledge created by countries, its usage and
the economic development, especially in transition
countries.

Although some authors have different views on this
concept, they all emphasize the importance of new
knowledge and observe it from different angles.
Common to all these attitudes is the importance
of knowledge for modern economic development.
Therefore, it is important to recognize that all eco-
nomic activities are based on some form of knowl-
edge, not only in developed countries but also in
all forms of human activity and societies. The pre-
sumption of all the mentioned theories and argu-
ments is the thought that advances in education and
technology research development have a key role in
today’s economic growth, especially in those coun-
tries with limited natural resources. However, it is
necessary to take into account the disadvantages
that are related to the development of the knowl-
edge economy. It not only leads to faster economic
growth, but also to significant social changes, such
as migration from rural to urban areas and others.

In earlier years it was thought that changes occur
only in producing and providing services, but today
it is proven that knowledge affects every element of
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the economy and society. The speed at which the
development of new knowledge and technology are
presented to the market changes the way of inter-
actions and operations, increasing efficiency and
flexibility in business, providing public services and
lifestyle. However, authors also emphasize that the
revolution of knowledge can lead to greater differ-
ences in incomes of individuals and the develop-
ment of most urban areas, whereas rural areas that
rely on agriculture and other rural activities are
becoming increasingly marginalized. There is also
a possibility of creating a gap between those with
higher and lower levels of education, which can lead
to further fragmentation of society and the decline
in the living standards of individuals with lower
qualifications.

However, despite some negative social conse-
quences of developing a knowledge economy (e.g.
gap among workers with lower education levels and
those with higher qualifications, gap between rural
and urban communities etc.), from the economic
point of view it can significantly contribute to the
initiation of economic development of a country.

Figure 1 The Knowledge Economy Framework

However, a question arises how to create and meas-
ure the development of a knowledge economy?
Measuring the development of a knowledge econ-
omy is a complex issue, because it involves changes
in many aspects of the economy (as well as the so-
ciety). The World Bank has presented a framework
with indicators that can be used for measuring the
knowledge economy, taking into account the spe-
cifics of each individual economy. The main aim of
this framework is to help developing and transition
economies to build their capacity and use of knowl-
edge in order to strengthen their competitiveness
and increase their economic and social well-being.
According to the mentioned framework, the four
main pillars of a knowledge economy are:

1. Economic incentive and institutional regime
which provide adequate economic policies and
institutional infrastructure for enhancement
and stimulation of knowledge creation, dissemi-
nation and utilization,

2. Educated and skilled workers with adequate
skills and knowledge,

Innovation system which is effective and based
on strong ties between academy and industry
especially in R&D activities,

4. Application and infrastructure for ICT needed
for communication, dissemination and process-
ing of information and knowledge.

Knowledge
Economy
Economic INMovalon Informaton Educated
& System Ik astiuciure Poputaton
InstAtional
Regme

The Knowledge Economy framewerk

Source: Available at: http://data.worldbank.org/data-catalog/KEI (Accessed on: March 13, 2015)
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This framework asserts that investing in the men-
tioned knowledge economy pillars is necessary for
the creation, adoption and utilization of knowledge
in an economy. All of these pillars are important de-
terminants for long-term economic growth, there-
fore, a country cannot develop only one of these
pillars in order to create a knowledge economy. All
of the four pillars need to be developed equally as
they are all crucial for knowledge economy develop-
ment. This requires long-term strategies for coping
with the transition towards a knowledge economy.

In order to facilitate this process, adequate meas-
ures need to be developed for assessing the progress
in the development of a knowledge economy. For
example, the World Bank developed a Knowledge
Assessment methodology (KAM) for countries to
assess their readiness for knowledge economy de-
velopment. Given that the purpose of measuring
the knowledge economy is to determine progress in
each economy or region, these indicators can serve
as useful benchmark indicators which allow com-
parison but do not represent absolute measures.
When it comes to Bosnia and Herzegovina, these
indicators can have an important role in convincing
those responsible to create policies that will provide
the development of the knowledge economy as the
potential alternatives for diversifying the economy.

A framework for the development of a knowledge
economy is specific for each country because it re-
flects the specific socio-economic goals of develop-
ment. Regardless of the specifics of each country’s
effective governance, modern education system, ef-
fective information and communication technology,
infrastructure, services and research institutions,
development and innovation are fundamental pre-
requisites of development strategies of the knowl-
edge economy, especially in countries such as Bos-
nia and Herzegovina. However, applying a unique
model for the evaluation and improvement of devel-
opment capabilities is not possible. It is necessary to
take into account the specificities of each country to
understand the key determinants that can generate
growth and progress. The development of a knowl-
edge economy is a long-term process that involves
the creation of new socio-economic values that en-
able dynamical changes, through the promotion of
productivity, innovation and lifelong learning.

Most of the frameworks for the development of
a knowledge economy can be adapted to the spe-
cificities of each country given that countries are
at different levels of socio-economic development.

Regardless of those specifics, effective government
institutions, a developed educational system, which
educates individuals in accordance with the needs
of the economy, effective information and com-
munication technology and infrastructure are key
prerequisites for the development of strategies and
for the development of a knowledge economy, espe-
cially in countries which are in transition.

3. Developing a knowledge economy in
transition countries: a framework for Bosnia
and Herzegovina — empirical research

In the context of the current socio-economic situ-
ation in Bosnia and Herzegovina as well as its me-
dium-term aspirations to join the European Union,
a question arises as to whether and to what extent
Bosnia and Herzegovina responds to the set de-
mands related to the creation of a knowledge so-
ciety and knowledge economy, which should lead
to its economy’s competitiveness. Taking into con-
sideration its current economic situation, a long
period of transition, the trends in macroeconomic
indicators in the past few years; it is evident that
we should be looking for a new foundation for eco-
nomic growth and development. In this research we
will try to identify key knowledge economy drivers
for knowledge economy development in Bosnia and
Herzegovina?

3.7 Methodology of the primary research

In order to introduce a framework based on key
drivers for the development of a knowledge econo-
my in Bosnia and Herzegovina, taking into account
the specifics of the country, an empirical research
was conducted aiming to provide the answer to
our research question. The research was conducted
based on a questionnaire survey targeting medium
and large enterprises in Bosnia and Herzegovina.

For the purposes of this study, four independ-
ent variables have been identified — drivers of the
knowledge economy. The results/outcomes of
knowledge (knowledge economy) have been identi-
fied as the dependent variable in this study.
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Table 1 The structure of the sample

Number of Employees Frequency %

50-100 70 48.95
101-250 48 33.57
251-300 16 11.19
301-400 6 4.19
401 and more 3 2,10
TOTAL 143 100.0

Source: Authors’ research

From 1 520 companies which have been identified
as the population based on the size of the enter-
prise defined by the number of employees, based
on probability, sampling the sample size has been
determined at 150 enterprises. Due to the fact that
the number of employees is recognized as the valid
criteria for classification of enterprises by size, the
structure of the sample in accordance with the
number of employees in enterprises included in
the research is shown in Table 1. As explained, 150
questionnaires were distributed and the response
rate was 95.33% (n = 143).

3.2 Results of the research and discussion of
results

Data analysis was performed using factor analy-
sis. The analysis of the knowledge economy’s main
components included 54 variables. As a reference
for the selection of factors, a characteristic value
was used (Eigen value) which is higher than 1.00
and Scree plot diagram. On the basis of that, ini-
tially 16 factors were identified with a characteristic
value higher than 1.00 after 25 iterations. Identified
factors explain 78.64% of the variance. Namely, sig-
nificant factors are only the factors that meet the
following conditions: - their Eigen values (charac-
teristic values) must be higher than 1, the percent-
age of the total variance higher or equal to 0.60 (in
social studies), the significance of the factor coef-
ficients higher or equal to 0.50.

Table 2 Results of KMO and Bartlett’s test

Kaiser-Meyer-Olkin Measure 0.602
of Sampling Adequacy.

X2 | 6298.931

Bartlett’s Test of Sphericity df 1485

Sig. 0.000

Source: Authors’ research

According to values of measures presented in the
table above, it can be concluded that it was appro-
priate to apply factor analysis in this research. The
KMO test shows the benefits of applying factor
analysis and its value varies in the range from 0 to
1. If the value of the KMO test is in the range of 0.5
to 1, as we have already noted, there is a justifica-
tion of the application of factor analysis. Since the
Kaiser-Meyer-Olkin measure in our case is 0.602,
we can conclude that the data used in variables are
suitable for conducting a factor analysis, while Bart-
lett’s test is statistically significant with a value of x2
=6298,931, p = 0.0001, df = 1485.

After nine reductions, we obtained six factors that
meet all the criteria and accounted for 51.52% of
the variance. These factors have a common factor
weight in the value of 28 (Eigen value). The scree
plot test also confirms that the solution with six fac-
tors is appropriate.

The analysis of the main components revealed the
presence of 16 components with characteristic
values over 1.00, which explains 78.64% of the to-
tal variance. Based on the scree plot criteria which
is based on Cattell’s diagram the existence of the
turning point behind the 6™ factor can be identi-
fied, which confirms the separation of six factors,
because their Eigen values are separated from the
Eigen values of the remaining factors. Solution with
six factors explained 51.52% of the variance, where
the participation of the first factor is 16.9%, the sec-
ond is 10.95%, the third is 7.57%, the fourth 6.72%,
the fifth 5.2% and the sixth is 4.12%

According to Zivadinovié¢ (2004) the initial ma-
trix does not have the characteristics of the simple
structure; the rotation factor is carried out, which
changes the relationship between variables and fac-
tors. In this study, after the extraction of factors, the
orthogonal rotation of factors 35 was performed
(where the factor axes retained a right angle) using
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Figure 1 Scree plot diagram of input factors of the economy knowledge (independent variables)

Eigenvalue

o

Source: Authors’ research

the “varimax rotation with Kaiser normalization’,
whose goal is that each variable must be representa-
tive with as few factors as possible and with bet-
ter geographic dispersion. This method, compared
to other methods of rotation, was more successful
in achieving the principles of a simple structure
(Zivadinovi¢, 2004: 961).

The Factor analysis solution extracted the following
factors according to their importance with the fol-
lowing surrogate names:

+ University education and development of the
higher education system,

+ Government regulation and environment,
« Utilization of ICT and infrastructure,

+ Investment in R&D,

+ Employee education and training,

+ R&D activities and innovation.

It is evident that the role of higher education is
recognized as a key factor for the creation of new
knowledge and its “spillover” in the economy. Sec-
ondly, we identified the factor related to the role of
their government indicating its relevance for creat-
ing a regulatory environment which is important
for creating the knowledge economy.

b4 6

The ICT, infrastructure and services are impor-
tant for enhancing productivity and acquisition
of knowledge. R&D capabilities and investments
in R&D are important in order to enhance the in-
novation and creation of new products, technolo-
gies, processes and new knowledge in general. But,
on the whole, human resources and education and
training of employees is important in order to en-
able them to acquire skills and knowledge which is
applicable.

After the main inputs/drivers of a knowledge econ-
omy were identified, we approached the determina-
tion of results (outputs) regarding the knowledge
economy by the same criteria as in the case of driv-
ers of the knowledge economy. In case of knowledge
economy outcome, the KMO is 0.884, Bartlett’s test
is highly statistically significant and is x2 = 951,181
with statistical significance p = 0.0001 and degrees
of freedom df = 78 confirmed justification of ap-
proaching to the use of main components of factor
analysis.
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Table 3 Results of the KMO and Bartlett’s test
(results of the knowledge economy)

The Kaiser-Meyer-Olkin Measure
. .884
of Sampling Adequacy
x2 | 951.181
Bartlett’s Test of Sphericity df 78
Sig. .000

Source: Author’s research

After two iterations, two factors were identified
which accounted for 56.75% of the variance, which
is acceptable to criteria.

Figure 2 Scree plot diagram of the results of
knowledge economy (dependent variable)

4. Limitations to the research

Like any research, our conclusions based on the
results of our empirical research have some lim-
iting factors. As we presented in the theoretical
background of our research, the term knowledge
economy is a relatively new phenomenon, especially
when it comes to research on knowledge economy
development in transition countries. Our research
was conducted on a sample of medium and large
enterprises only and these results could be used
as a foundation for a wider research which will be
conducted on a larger sample that would include
enterprises of all sizes from all sectors. In our em-
pirical research, we have chosen input factors which
we found to be suitable for Bosnia and Herzegovina
and therefore this framework does not represent
a universally applicable framework due to the fact
that these input factors might not be suitable for
other transition countries due to their economic or
social specifics.

66—

Eigenvalue
=
1

Source: Authors’ research

The factor analysis extracted the following factors
according to their importance with the following
surrogate names:

«  Productivity (performance),
+  Acquisition of new knowledge.

The key outcomes of the knowledge economy and
productivity have been identified as a result of ap-
plying new technologies and knowledge, and the
creation of new knowledge and its utilization for
improvement of processes as well as R&D activities.
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5. Conclusions and recommendations

Modern socio-economic developments in the past
two centuries have led to the need of identifying
new ways of achieving economic growth, develop-
ment, competitiveness of companies and econo-
mies. Knowledge in this context has become an
important resource for achieving the mentioned
goals, regardless of some critical views of the eco-
nomic theorists on creation of society and knowl-
edge economy. This “new economy based on knowl-
edge” represents the concept in which knowledge
becomes the main production factor. However, this
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economy implies fundamental changes in the con-
cept of achieving economic growth, changes in eco-
nomic and other policies, all the way to the changes
at the organizational level and changes within en-
terprises, universities etc.

We identified six key factors based on the results of
the factor analysis and they are considered to be
key drivers of knowledge economy development
in Bosnia and Herzegovina as a transition country.
Even though the World Bank introduced a universal
framework for knowledge economy development
based on four main knowledge economy drivers,
based on the results of our primary research we
identified key knowledge economy factors and in-
troduced a framework based on these six knowl-
edge economy drivers, taking into consideration the
specifics of Bosnia and Herzegovina as a transition
country. These factors are: university education and
development of the higher education system, gov-
ernment regulation and environment, utilization
of the ICT and infrastructure, investment in R&D,
employee education and training, R&D activities
and innovation. Based on the research results we
also identified key knowledge economy outcomes
as the key drivers, which contribute to the acquisi-
tion of new knowledge and increased productivity.
These drivers must be developed if Bosnia and Her-
zegovina wants to make the transition to a knowl-
edge economy. Furthermore, we have been able to
contribute to scientific knowledge related to the
identification of key knowledge economy drivers

and knowledge economy development in transition
countries.

A primary importance of education was pointed
out, especially higher education, which allows the
creation of new knowledge through collaboration
with industry and the use of that knowledge in or-
der to increase productivity. Of course, the role of
the state in this context is not to be questioned and
is very important since it is necessary to create the
framework conditions for the development of the
knowledge economy through regulations, policies,
etc. Furthermore, innovation and R&D are also im-
portant driving factors of the knowledge economy
and they are directly associated with other factors.
The ICT, infrastructure and the development of the
highly productive ICT sector in Bosnia and Herze-
govina will allow an adequate development of the
knowledge economy. However, it cannot be forgot-
ten that in a knowledge economy an individual who
possesses the knowledge and skills is crucial. There-
fore, the interaction of three key players - govern-
ment, education and business - is the key precon-
dition for development of the knowledge economy.
In this context, it is necessary to develop a system
which will in its core focus on the creation, acquisi-
tion and utilization of new knowledge - the knowl-
edge economy - based on the key drivers identified
in this research in order to achieve productivity and
competitiveness as key outcomes of a knowledge
economy.
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UVODENJE OKVIRA ZA RAZVOJ EKONOMIJE ZNANJA U
TRANZICIJSKIM ZEMLJAMA: SLUCAJ BOSNE 1 HERCEGOVINE

SAZETAK

U kontekstu trenuta¢ne drustveno-ekonomske situacije u Bosni i Hercegovini, kao i njezine srednjoro¢ne
teznje pristupanju Europskoj uniji, postavlja se pitanje udovoljava li i u kojoj mjeri Bosna i Hercegovina
postavljenim zahtjevima koji se odnose na stvaranje drustva znanja i ekonomije znanja, $to bi gospodarstvo
te zemlje udinilo konkurentnim. Tranzicijsko razdoblje u Bosni i Hercegovini traje gotovo dva desetljeca.
Trenutac¢na drustveno-ekonomska situacija namece potrebu rjesavanja tih problema i to s razine akadem-
ske zajednice, donositelja politika i drugih relevantnih tijela. Potreban je zaokret prema novim pokreta¢ima
gospodarskoga rasta. U ovome radu identificiraju se klju¢ni pokretadi i istrazuje spremnost Bosne i Her-
cegovine za razvoj nove ekonomije - ekonomije znanja. Rezultati prikazani u ovome radu temelje se na
podatcima prikupljenima na uzorku od 143 srednja i velika poduzec¢a u Bosni i Hercegovini. Rezultati fak-
torske analize pokazuju relevantnost Sest glavnih pokretaca razvoja ekonomije znanja. Rezultati potvrduju
vaznost konceptualnoga okvira za procjenu spremnosti zemalja na razvoj ekonomije znanja. Glavni dopri-
nos ovoga rada je empirijska validacija konceptualnoga okvira koji se odnosi na razvoj ekonomije temeljen
na znanju u tranzicijskoj zemlji. Identifikacija klju¢nih pokreta¢a razvoja ekonomije znanja vazna je za vlade
i druge donositelje politika uklju¢ene u izradu i provedbu strategija ekonomskoga razvoja u Bosni i Her-
cegovini, kao i akademsku zajednicu i visokoskolske ustanove koje su klju¢ne u stvaranju i $irenju znanja.

Kljucne rijeci: ekonomija znanja, model razvoja ekonomije znanja, tranzicijska zemlja, Bosna i Hercego-
vina
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