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I. Background 

 

This dissertation intends to analyze the role of knowledge in the local and global organization 

of the economy that I have been interested in since the beginning of my scientific 

consciousness. The paper contains Hungarian analyses, respectively. 

After finishing the university I started to work for the Strategy Department of National 

Office for Research and Technology in Budapest, where I took part in the preparation of II. 

National Development Plan and have been active in working out the regulation frames for 

university IPR protection. The several discussions I had with technology-transfer experts that 

time highlighted the most important questions in transition economies concerning knowledge-

based economy for me: do these systems manifest bottom-up characteristics; does government 

help the bottom-up organization; to what extent has knowledge-based economy become 

driven by foreign-owned firms during the transition? 

I have started my research career in the Centre for Regional Studies at the Hungarian 

Academy of Sciences (CRS HAS), at the Budapest Department. My research interest has 

turned towards regional economics and economic geography due to that job. Besides many 

research topics I have made research on the quality upgrade in the university-industry R&D 

relations, how these relations evolved over time, what kind of regional differences they 

performed. For a self-initiated cause I have started a project in co-operation with Prof. Loet 

Leydesdorff from the University of Amsterdam. I presented our theoretical and empirical 

results in several international and Hungarian conferences, we also published in Hungarian 

and English. Bence Ságvári, a colleague of mine in CRS HAS requested me to deal with 

regional analysis of creative workforce. I have formed the hypotheses concerning this topic 

and have tested them already as research assistant in the Institute for World Economics at the 

Hungarian Academy of Sciences. 

 

II. Frames and research problem  

 

The growth in the role of knowledge in economic and social development, the decisive share 

of knowledge-intensive services, and the importence of IPR give new insights to the elements 

of regional economic growth. Universities function as the main producers of educated human 

resources; they are active in research and development (R&D) and also play increasing role in 

local economic development. Since the 1990s economic policy has focused on knowledge-

based economic development: on R&D support, on the growth of value added, on the rise of 
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technological level in the economy, on development of human resources etc. Develpoment of 

industries exploiting new knowledge has been prominent, which influences the competition 

among regions. The product life-cycle has become shorter, the competition has become more 

intensive in R&D, for educated labour, in standardization; while the research network of 

multinational firms are organized on global level.  

Knowledge-based economy is widely discussed in economic growth theories, in 

industrial and technological change analyses, in the absorptive capacity literature, just to 

name a few. The dissertation is mainly based on regional economics and economic geography 

literature. The regional innovation systems literature constitute the frame of the research. We 

define regional innovation systems as interconnected institutions of culture, economy and 

economic policy that are limited by regions. These interconnected subsystems determine 

innovation capacity and regional growth together. The dissertation focuses on two narrow 

aspects of regional innovation systems. On the one hand, it aims to show local 

correspondences of knowledge-base related to labour and occupation structure. On the other 

hand, it measures the synergy of knowledge functions, in other words, it investigates whether 

knowledge-base evolves bottom-up in regions or these systems are led by foreign companies. 

Transition economis differ from developed countries in both aspects, though some of our 

results are similar to what colleagues have found in more developed regions. 

The research problem is given by the transition of the Hungarin economy. The 

business expenditure on R&D (BERD) had fallen in the early 1990s due to the breakdown of 

big state-owned companies and BERD has only started to grow with the appearance of 

foreign-owned companies. Higher education has also transformed: the number of students 

jumped up in the second half on the 1990s and several new universities were established; 

while this increase was not followed by the number of university teachers, neither by R&D 

capacities and results. Regional differences have grown after the socialist system collapsed: 

the Budapest agglomeration has become bigger; the high value added production is 

concentrated here; young educated people migrate with a large share to the capital etc.  The 

effect of foreign direct investment (FDI) and multinational enterprises (MNE) has further 

increased these differences. 

Human resources are key in regional growth and educated labour are more and more 

valuable, just as their knowledge. Thus, the role of universities in providing labour is decisive 

in the supply side of labour market, while globally competitive companies present the 

demand. The dual structure of the Hungarian economy is described by the leading role of 

MNEs and the weak performance of small- and medium-sized enterprises (SME). 
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Consequently, the human resource effect on the territorial dimension of knowledge-based 

economy is determined by university-MNE relations. It is well known, that leading companies 

established close co-operations with universities to find and recruit talented students. I our 

opinion, the weak demand side of labour market results in the growing concentration of 

labour in the capital. To put it simple, two major forces determine the migration of labour: it 

is strongly by the capital and the regional locations of MNEs. Universities are not effective in 

building the regional knowledge base, because it depends on the presence of MNEs. 

MNEs entered Hungary by green-field investments or by privatizing state-owned 

companies share now a decisive part in value added production and export, respectively. It is 

also well known that these companies affect their regions poorly because domestic companies 

can hardly enter their supply networks. Their global strategy made the local economy led by 

outside factors, the organization of local actors counter-act this trend poorly. Say, one can 

hardly wait that that domestic R&D results or patents will have their effect in the country; 

these might be exploited on global level or in major agglomerations. At the same time we 

expect that the transition from the previous socialist regime was slower in regions and sectors 

whith decisive state presence. Old routines might have been inherited to these systems, 

because competition is not only economic, eg. education, healthcare, government sector etc. 

Thus, state has probably slowed down the dominance of global economy in certain areas. 

 

III. Research aims and their relevance 

The theoretical and empirical research aims to answer questions that are either new in 

the international literature or was not adequately investigated in Hungary: 

1. How are university graduation, creative workforce and regional growth related in 

Hungary?  

2. What role do universities play in shaping local knowledge-based economy in 

Hungary? 

3. Is there any difference across regions in terms of university-MNE relations in 

Hungary? 

4. Do regions differ in the sense that their innovation systems are driven by outside 

factors or form a bottom-up organization? 

 

Hypotheses were formed and related to the research questions. These hypotheses are 

based on economic and economic geography theory, on previous evidence in developed 
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regions and the above outlined characteristics of the Hungarian economy. All the hypotheses 

concerns the Hungaryan economy, we do not test theoretical hypotheses. 

 

H1: The distribution of creative occupations explains wage-differences better than the 

education level of human capital across the Hungarian regions. 

The university multiplicator effects on local economy prevail first of all through the 

education level of labour, and the volume of educated labour. Meanwhile we expect based on 

the experience of developed regions that the nature of the job is more important for regional 

growth than the share of graduated labour (Florida et al, 2008). 

 

H2: The regional set of occupations that create new knowledge explains wage-differences 

across regions better than occupations that use knowledge or lead knowledge creation. 

The engine of regional growth is the new and globally competitive knowledge (Varga, 

2009). The capacity for knowledge creation, knowledge exploitation and control is decisive 

for regional competitiveness.  

 

H3: The university effect on local knowledge base is smaller concerning university 

specialization providing mobile knowledge than in specialization providing local knowledge.  

Students specialized in natural-, life- and engineering sciences can use their 

knowledge independently from geographical place, because their knowledge is bounded to the 

global of science and technology. Thus, scientists, engineers and doctors can work 

everywhere. But the knowledge of economists, lawyers and social scientists is oriented 

towards local circumstances. Consequently we can assume that universities affect regional 

knowledge base in specializations providing mobile knowledge whith a smaller degree than in 

specializations that are more bound to the spatial circimstances (Asheim és Gertler, 2005). 

 

H4: Knowledge-intensive industrial sectors differ in the degree of connection to the local 

level of innovation systems.  

Some of the services can be provided at a large distance due to information and 

communication technologies, this is specially true for knowledge-intensive services. On the 

othe hand, high-tech and medium-tech manufacturing bounds the supply networks to the 

spatial level (Miozzo és Soete, 2001). 
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H5: Regional innovation systems do not constitute a unified national innovation system in 

Hungary. 

Different regional development paths (Lengyel I, 2003) give tha idea of divergent 

regional innovation systems that do not compose a uniformized system. The capital and its 

agglomeration competes with other capitals in Central and Eastern Europe; the innovation 

system of Western and Central Transdanubia is related to other European systems by major 

MNEs located there; while counties in the East and South experience a slower transition. 

 

H6: Foreign-owned companies re-structured the internal circumstances of regional 

innovation systems; R&D base contributes to bottom-up characteristics of regional systems 

only in some of the regional university centres. 

The Hungarian innovation system faced globalization and the challenges of transition 

at the same period of time (Enyedi, 1995). Big companies and business R&D centres were 

privatized by foreign companies; this was decisive in the internal organization of innovation 

systems (Lundvall et al, 2002). Government and university sectors do not assist to the local 

organization of the system, only big university centres are exceptions to this (Dévai et al, 

2001, Inzelt, 2004).  

 

IV. Methods 

 

The empirical analysis of the regional characteristics of creative work is based on regional 

growth theories. Aggregate data from the 2001 census (the 168 sub-regions) and the 1996, 

2005 micro-census (20 counties) is used in the analysis. We show the change in the regional 

distribution of creative workforce over the 1996-2005 period. After this we continue with 

testing the first, second and third hypotheses (H1, H2, H3). We classify the occupations into 

own categories according to their effect on the knowledge-based of regional innovation 

systems. We analyse the effect of technological development, occupation structure, education 

structure, level of tolerance and service diversity on regional development with path-model 

for the year 2001. This path-model was previously tested in Sweden and the USA, we further 

develop it in the Hungarian research (Florida et al, 2008). We establish a possible connection 

between the creative work literature and with the terms of reginal knowledge base (Asheim és 

Gertler, 2005), and analyse the relation among the education and occupation structure of the 

Hungarian sub-regions. 
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The third section contains an analysis based on the complexity aspect of reginal 

innovation systems (Martin és Sunley, 2007). The entropy measure that is used here was 

developed by my co-author, Prof. Loet Leydesdorff (Leydesdorff, 2007). To confirm the 

hypotheses, we introduce the regional distribution of business and public R&D expenditures 

and the interviews that we have done with company and university leaders. Interviews were 

done in Budapest in the pharmaceuticals and ICT industry, and in Győr, Miskolc and Szeged. 

Using the complexity method we classify the Hungarian high-tech, medium-tech and 

knowledge-intensive firms into categories of location, 2 digit NACE codes and number of 

employees. We constituted a three-dimensional matrix from these classifications and 

calculated one-, two- and three dimensional entropies from the distributions. After this we 

decomposed the sum of the entropy values into regional and sectoral components. These latter 

values were used for the test of the fourth, fifth and sixth hypotheses (H4, H5, H6).  

 

V. New scientific results 

 

The dissertation contains several new elements. The theoretical part includes our own model 

for the co-evolution in regional innovation systems. This model is a new scientific result that 

draws a parallel among the different knowledge creation mechanism and their co-evolution. 

We intend to introduce this model into the learning region literature. 

The regional trends concerning creative work in the second section is a novelty, 

because we introduced them with new categories. Our analysis was the first that investigated 

the effects of the elements of knowledge-based economy in Hungary.  The measurement of 

university effect on local economy is a novelty; this model is our development.  

The third section contains several statistical data that were not published before. The 

empirical investigation of the section is built on experiences of previous studies done in the 

Netherlands and in Germany. We further developed the complexity model of regional 

innovation systems. It is also novelty that we were seeking regional differences concerning 

external and internal factors of local organization. 

The test of the hypotheses results in the theses that are listed here: 

 

Thesis 1: The education level of human capital explains wage-differences across Hungarian 

regions better than the distribution of creative occupations. – (4) Lengyel and Ságvári (2009) 
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The path-model in section two proved that regional development is explained better 

with the share of educated labour than the share of creative occupations. This result 

contradicts to the experience from the literature. We have to falsify the first hypothesis (H1). 

According to the research we cannot find the Swedish and US patterns in terms of the  

creative occupations’ explanation power on regional development. The level of graduated 

workforce explains regional wage differences much better in Hungary. Our interpretation 

traces this result back to the big role of MNEs: the outsourced and low value added functions 

might distort the effect of labour on regional growth. 

 

Thesis 2: The regional set of occupations that create new knowledge explains wage-

differences across regions better than occupations that use knowledge or lead knowledge 

creation. – (4) Lengyel and Ságvári (2009) 

In the path-model of section two we explained wage-differences across regions with 

regional distribution of occupations active in knowledge creation, knowledge exploitation and 

organizational control. The result fits to our expectations, and knowledge creating occupations 

have the strongest explanation power on regional development. We verify our second 

hypothesis (H2). 

This result supports our general theoretical expectations that knowledge creation 

affects regional development stronger than knowledge exploitation. This is surprising in 

Hungary, because knowledge adaptation and use of imported technologies have their 

multiplicator effect in the less developed regions. 

 

Thesis 3: The university effect on local knowledge base is smaller concerning university 

specialization providing local knowledge than in specialization providing mobile knowledge. 

– (4) Lengyel and Ságvári (2009) 

The path-model in section two proves that university effect on regional knowledge 

base is stronger in mobile knowledge than in local knowledge. This result contradicts to the 

expectations we have deduced from the literature. We have to falsify the third hypothesis 

(H3). 

The mobile knowledge-base is bounded to the regions where it was created with a 

larger extent than local knowledge-base. This result conflicts with our expectations and we 

interpret it with the one-centred economy: the concentration of economists, lawyers and social 

scientists in Budapest has increased over the investigated decade. These occupations take part 

mostly in the organizational control of innovation systems: in the economic exploitation of 
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knowledge, in the actuation of institutions etc. Thus this result fits to the phenomena that 

these occupations that establish the major connections between the global and national levels 

of knowledge exploitation concentrate in Budapest. 

  

Thesis 4: Knowledge-intensive industrial sectors differ in the degree of connection to the local 

level of innovation systems. – (2) Lengyel and Leydesdorff (2008) 

High-tech and medium-tech industries contribute to the local organisation of the 

economy, because the added to the bottom-up organisation of innovation systems in each 

counties. On the contrary, knowledge-intensive services break away the knowledge functions 

from their geographical circumstances. We pulled the fourth hypothesis (H4) apart (H4a, 

H4b); as both of the sub-hypotheses were proved the fourth hypothesis became verified. 

Some services do not need physical proximity due to ICT opportunities. At the same 

time medium-tech and high-tech manufacturing is more embedded to the local supply chains. 

These results hang together the findings of previous studies in the Netherlands and Germany.  

 

Thesis 5: Regional innovation systems do not constitute a unified national innovation system 

in Hungary. – (3) Lengyel and Leydesdorff (2009) 

The complexity analysis in the third section described that three regional developing 

paths are apparent in Hungary according to the share of external and internal factors in 

bottom-up organization of the knowledge-based economy. The fifth hypothesis (H5) was 

verified.  

Budapest stands out as the only metropolitan region, where urbanization economies 

occur. The North-Western regions of the country re-integrated into European Union and 

joined innovation systems of dominant European countries as their periphery. The transition 

from planned to market economy was slower in the Southern and Eastern regions of Hungary 

where the elements of the old system are still present. When Hungary entered the period of 

transition, it was probably too late to build a synergic national innovation system 

 

Thesis 6: Foreign-owned companies re-structured the internal circumstances of regional 

innovation systems; R&D base contributes to bottom-up characteristics of regional systems 

only in some of the regional university centres. – (1) Lengyel and Cadil (2009) and (3) 

Lengyel and Leydesdorff (2009) 

The industrial decomposition of the complexity analysis showed that high-tech and 

medium-tech industries contribute to the innovation systems in the regions where foreign-
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owned firms are present in a big share. Meanwhile high-tech knowledge-intensive services are 

connected to the local systemin regions where R&D stands out. This means that R&D 

contributes to the bottom-up organization of innovation system there. We pulled hypothesis 

six (H6) apart (H6a, H6b) and proved both of them, thus, H6 was verified. 

We assume in the complexity analysis that innovation system synergy is the result of 

bottom-up processes that are based on relations among local actors. When the actors can build 

their actions on mutual trust and can count on future opportunities and risks, the innovation 

system strengthens. This way knowledge creation, knowledge exploitation and co-ordination 

are in synergy. The local processes are influenced by many external factors, respectively. 

According to our results, the foreign-owned firms disrupted the bottom-up innovation systems 

and transformed them to dependent to external factors. This tendency was slower in such 

university centres where state presence and public finance stood decisive. These regions 

might have inherited more routines from the previous regime. The slower transition is due to 

these inherited routines, because the emergence of a globally competitive SME sector did not 

occur. 

  

VI. Conclusions 

 

The dual structure and strengthening regional inequalities are determining for the 

opportunities of knowledge-based economy in Hungary. Economists, lawyers and other 

occupations who mainly exploit new knowledge are concentrated in Budapest with a growing 

degree. This is probably due to the companies that connect the national and global level of 

economy and are located in the capital. Scientific and engineering occupations is expected to 

contribute to the regional growth of economy stronger than other occupations, because they 

create new knowledge, which can be exploited in other regions too. At the same time, the 

MNE-university relations are strengthening concerning co-operation in education; companies 

attract talented students with their projects that are housed by universities. However, the role 

of universities in regional development of knowledge-based economy is marginal: it mainly 

depends on the presence of MNEs. 

Bottom-up organization of innovation systems should be helped by central 

government. The emergence of a competitive SME sector has not occurred in the Hungarian 

transition. MNEs became decisive in regional growth; they follow global strategy or adopt 

their local actions to the home base of other countries; the level of local co-operation is low in 

Hungary. At the same time, the institution that can facilitate the evolution of knowledge-based 
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economy were conserved by central government; thus, there are reserves for the bottom-up 

organization. We have experienced for example that R&D and innovation policy was related 

to the education policy institutes with a higher degree than it happened in the Czech Republic 

where these instruments were purely managed by Ministry for Economy. Consequently, the 

lobbying power of universities and research institutes remained and they had a huge influence 

on R&D and innovation policies in Hungary, which has its effect in some locations. Central 

government could transform externally-led regions into bottom-up innovation systems with a 

shift in R&D and education expenditures and help the attendance of local actors (like it 

happened in Finland for example). These could result in local multiplication of knowledge, 

when knowledge-creation, knowledge exploitation and organization functions are synthesized 

in the regions. We join the group of experts who argue that liabilities of SMEs should be 

decreased and their attendance to public R&D- and education-base helped. 
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