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Reform of Innovation 
Systems in Eastern 
Europe: Structural 
Change Sluggish

In both eastern and western Europe research and devel-

opment (R&D) are considered vital to sustained eco-

nomic development. For this reason the innovative

capacity, and the reforms in the areas of science and

technology in the candidate countries for EU accession

need to be considered as important indicators in the

accession negotiations leading to the eastward extension

of the EU. Currently attention focuses largely on the

level of expenditure on R&D in each country and their

participation in EU research programmes. Yet it is actu-

ally far more important to ascertain whether or not the

required structural changes in the state-supported sci-

ence and technology sector have occurred. In most of the

candidate countries it was the public sector that played

the dominant role in financing R&D until the mid-1990s.

This poses the danger of the supply of R&D losing

touch with demand. Empirical case studies show that

east European companies are increasingly making use

of international innovation, production and sales net-

works, reducing their dependency on national innova-

tion systems. Given this dualism between the state-

backed, nationally oriented approach and the internatio-

nalisation in the corporate sphere, it would seem neces-

sary to take steps to ensure that innovation policy is ori-

ented more closely towards demand.1

The background 
to R&D support in eastern Europe

In the course of the negotiations on the accession of east

European countries to the EU, the potential innovation

capacity of each candidate country is analysed as part of

the 'examination of the ability to meet the obligations

arising out of membership'. The basis for this is the

Community goal, set out in Article 163 (1) of the Amster-

dam Treaty, of 'strengthening the scientific and techno-

logical bases of Community industry and encouraging it

to become more competitive at international level'.2 The

east European countries still face difficulties in accom-

plishing the structural change required to ensure that

their R&D institutions are oriented towards market

needs. One historical reason for this is to be seen in the

socialist organisation of the innovation process, the

impact of which is still felt today in some areas.

The collapse of socialism left the east European

countries with fragmented innovation systems: the dis-

solution of the state power that had organised the inno-

vation process led to the demise of the innovation net-

works in the various state institutions. Within the inno-

vation systems that have since been evolving, these

fragments were forced to take on new tasks in order to

ensure their long-term survival.3 In particular, applied

research, which under socialism was performed sepa-

rately from production, found itself without a function

within the innovation system organised on market prin-

ciples.4 The process of reorientation and integration

within new structures proved difficult. In market econo-

mies, applied research is primarily the task of private-

sector companies and is performed almost exclusively

within companies. Most of the candidate countries for

EU accession have failed to undergo rigorous structural

change to the extent required. Although in the course of

the transition process it was accepted that firms should

generally be transferred from the public to the private

sector, this did not apply to the same degree to the insti-

tutions responsible for applied research. The attempts

made to prop up the research establishments as far as

possible were justified by arguing that their potential

would be required at a later date, and that it could, at lit-

tle cost, be brought up to international standards. In

most cases inadequate efforts were made to verify

whether such institutions would in fact manage to

become competitive.5 Furthermore, the devaluation of

the existing stock of innovation capital that occurred in

the transition from socialism to the market economy

proved substantially greater than had initially been

thought.

1  This report is based on the results of the TSER Project 'Restructur-

ing and Reintegration of Science and Technology Systems in Coun-

tries in Transition' financed by the European Commission (GD XII).

The results have also been published in book form: Christian von Hir-

schhausen and Jürgen Bitzer (eds.), 'The Globalisation of Industry and

Innovation in Eastern Europe: From Post-Socialist Restructuring to

International Competitiveness', Edward Elgar: Cheltenham, UK;

Northampton MA, USA, 2000.

2  Press and Information Agency of the German federal government:

Treaty of Amsterdam; texts of the EU Treaty and the EC Treaty, first

edition, 1998, Europa Union Verlag, p. 144.

3  Cf. Jürgen Bitzer, 'An evolutionary view of post-socialist restructur-

ing: From science and technology systems to innovation systems', in

Hirschhausen and Bitzer (eds.), op. cit., pp. 13_35.

4  Examples include the industry research institutes and design

bureaux that performed applied research for producer enterprises.

5  Cf. Werner Meske, 'Institutional transformation of S&T systems in

the European economies in transition _ Comparative analysis', WZB

Discussion Paper, no. P 98_403, 1998, p. 49.
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R&D in the countries 
seeking to join the EU

During the first few years of transition, the former

socialist countries substantially reduced their R&D

capacities. It seems that in most of the candidate coun-

tries this decline has now begun to bottom out, and

R&D expenditure has stabilised. In the case of Poland

and the Czech Republic, R&D intensity6 actually rose

between 1996 and 1997 (cf. table 1).

6  Expenditure on innovation as a proportion of GDP.

Table 1

R&D Expenditure as a % of GDP

1991 1992 1993 1994 1995 1996 1997

Czech Republic 2.12 1.84 1.36 1.26 1.12 1.10 1.20

Slovak Republic 2.56 1.88 1.45 1.02 1.04       –        –

Hungary 1.12 1.09 1.01 0.93 0.76 0.68 0.70

Poland 1.10 0.85 0.83 0.84 0.75 0.77 0.80

Bulgaria 1.53 1.64 1.19 0.88 0.72 0.57        –

Romania 0.90 0.79 0.88 0.74 0.71 0.71 0.58

Slovenia1       – 1.49 1.61 1.75 1.69 1.46        –

Estonia1       –       – 0.60 0.73 0.61 0.57 0.57

Latvia1       –       – 0.49 0.43 0.53 0.48 0.43

Lithuania       –       – 0.43 0.51 0.48 0.53        –

Candidate countries 1.56 1.37 0.98 0.91 0.84 0.76 0.71

EU-152 1.99 1.96 1.98 1.94 1.93 1.91 1.90

of which:

Germany 2.61 2.48 2.42 2.33 2.30 2.29 2.30

France 2.41 2.43 2.47 2.39 2.35 2.33 2.20

Great Britain 2.12 2.12 2.15 2.10 2.02 1.95 1.87

Italy 1.24 1.20 1.14 1.07 1.01 1.03 1.09

Belgium 1.60       – 1.58 1.59 1.60       –        –

Denmark 1.74 1.77 1.83       – 1.96 1.99 2.06

The Netherlands 2.05 1.99 2.01 2.05 2.08 2.12        –

Spain 0.85 0.89 0.89 0.82 0.82 0.85 0.86

Portugal       – 0.63 0.60       – 0.63       – 0.65

Ireland 1.00 1.04 1.22 1.31 1.34 1.40 1.40

Greece 0.37       – 0.48       –       –       –        –

Austria 1.49 1.47 1.49 1.57 1.59 1.60 1.60

Finland 2.07 2.18 2.23 2.34 2.35 2.59 2.78

Sweden 2.87       – 3.19       – 3.58       – 3.82

1 As a % of GNP. — 2 Excl. Luxembourg.
Sources: OECD, Science, Technology and Industry; Eurostat, Theme Area 9, Research and Development, 1999; Eurostat, European Report on Science and Technology
Indicators, 1997; CNS, Romanian Statistical Yearbook, 1998; Statistical Yearbook of Lithuania, 1997; UNESCO Statistical Yearbook, 1999.
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Yet it would be incorrect to assume that the decline

in R&D capacities7 and the, at first sight, low levels of

R&D intensity compared with EU countries are neces-

sarily entirely negative. The productivity of the socialist

science and technology systems was low and heavily

oriented towards basic research. The capacity of the

production sector to absorb and deploy the know-how

generated was underdeveloped. Moreover, a substantial

proportion of total R&D expenditure was devoted to

military purposes, generating only very limited spill-

overs for the civilian economy.8 In international compar-

ative terms the science and technology system was

excessively large with respect to per capita income.9

In spite of the scaling down that has already

occurred, it is evident that R&D intensity in the coun-

tries seeking EU accession is not lower than in EU coun-

tries with a comparable per capita income. Indeed, R&D

intensity in Slovenia and the Czech Republic, for exam-

ple, is twice that in Portugal and Greece (cf. figure 1).

Research intensity in the Slovak Republic is higher than

in Italy, although Italy's per capita income is more than

twice as high.

7  Employment in the area of research and development fell by around

45% between 1990 and 1995 in the east European countries; cf.

Werner Meske, loc. cit.

8  Cf. P. Hanson and K. Pavitt, 'The Comparative Economics of

Research, Development and Innovation in East and West. A Survey',

Chur 1987.

9  Cf. S. Radosevic, 'Science and technology capabilities in economies in

transition: Effects and prospects', Economies of Transition, vol. 3(4),

1995, pp. 459_478; Marianne Paasi, 'Efficiency of innovation systems

in the transition countries', Economic Systems, vol. 22, no. 3, 1999, pp

217_234; Vladimir Kontorovich, 'The future of Soviet science',

Research Policy, vol. 23, no. 2, 1994, pp. 113_121.

Figure 1

Research Intensity and Per Capita GDP, at Current Prices and Purchasing Power Parities, 1996

Note: The hypothesis that the coefficients of the two regressions coincide is to be rejected on the basis of an F-test at a level of significance of 5%.
1 Research expenditure as a % of GDP.
Sources: OECD, Science, Technology and Industry; Eurostat, Theme Area 9, Research and Development, 1999; Eurostat, European Report on Science and Technology Indica-
tors, 1997; CNS, Romanian Statistical Yearbook, 1998; Statistical Yearbook of Lithuania, 1997; UNESCO Statistical Yearbook, 1999; World Bank, World Development Indica-
tors, 1999.
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In most of the candidate countries the high research

intensity, in relation to per capita incomes, is maintained

through public spending (cf. table 2). In Poland, Roma-

nia, Estonia and Latvia state-financed R&D accounts for

a much larger proportion of the national total than the

average figure for the EU.10 In the Czech and Slovak

republics and in Slovenia the figure is equal to the EU

average. There is evidence that publicly financed insti-

tutions no longer constitute an active component of the

respective national innovation systems. In many cases

their R&D services are no longer in demand, and their

retention is due more to social policy considerations

than to the existence of any future potential.

The problematic nature of the substantial public

support for R&D that emerges from the distribution of

R&D personnel between the public and private sectors

becomes even more apparent if the figures are compared

with EU averages (cf. table 3). In the candidate countries

for EU accession, with the exception of the Czech Repub-

lic and Romania, considerably more than half of total

R&D employment is in the state sector and higher edu-

cation. Clearly, structural change in the innovation sys-

tem has made only sluggish progress, particularly in the

Baltic countries.

Although the various countries seeking accession to

the EU have pursued different strategies in their

attempts to restructure their innovation systems, in

most cases the structural changes achieved so far within

national innovation systems have taken a broadly simi-

lar course.11 In spite of the efforts made by government

to promote R&D, most of the transition countries have

so far failed to bring about a substantial increase in the

role played by private companies in R&D, either in the

form of in-house R&D efforts or as demanders of R&D

services. This is revealed by both the limited proportion

of R&D expenditure accounted for by private sector

firms and the small proportion of R&D personnel in the

business sector. Two main reasons may be put forward

for this. Firstly, the economies of all the candidate coun-

tries are characterised by a corporate structure based

largely on small and medium-sized firms,12 a fact nor-

mally associated with limited R&D efforts. Secondly,

firms in the candidate countries focus on the production

of labour-intensive and low-tech goods, the area in

which they enjoy a comparative advantage over firms in

the EU. The analysis of firms' foreign trading relations

and of the exchange of R&D-intensive goods suggests

that in most cases national R&D institutions lack the

knowledge required by the newly established firms and

are therefore not integrated into the latter's new innova-

tion networks. Thus, the inadequate demand needs to be

seen in the light of a second dimension, one that is fre-

quently neglected: a supply that is out of touch with

demand.

Private sector firms have reacted to the inadequate

supply of R&D services by developing international

innovation and production networks in which know-

how is largely acquired in the form of the technology

embodied in intermediate goods (e.g. in the computer

industry). Another important channel of know-how

acquisition within these international innovation net-

works is the establishment of cooperation projects with

leading western technological firms, as is standard prac-

tice in the software industry.

The integration of east European 
companies in international innovation 
networks: two case studies

The following sectoral studies provide an illustration of

the ways in which east European companies gain access

to the knowledge they require with the help of interna-

tional cooperation and dealings with suppliers. The case

studies chosen are the computer and the software indus-

tries, branches in which at the start of the transition

process a considerable potential was thought to exist.

Sources of innovation 
for the east European computer industry

Under the socialist system the production of computers

and the required components was tightly organised and

subject to strict controls, due to its importance for the

military-industrial complex. The division of labour

between the various countries and the structure of pro-

duction within each country was established in the

1970s, in accordance with requirements issued by Mos-

cow, under the 'Unified System of Electronic Computers'

Programme. Essential components, such as micropro-

cessors, were usually developed and produced in the

Soviet Union, while production in the central European

countries concentrated on peripheral appliances. In

10  Moreover, it should be noted that these figures are likely to repre-

sent the lower limit, as many east European companies are still owned

by the state, even if their shares are traded on the stock market, and

their R&D expenditure is counted as private sector R&D. To this

extent the figures on state-financed R&D given in the table can be

taken as minimum values.

11  David A. Dyker and Slavo Radosevic, 'Building the knowledge-

based economy in countries in transition _ From concepts to policies',

SPRU Electronic Working Paper Series, no. 36, 1999. M. Weber, W.

Meske and K. Ducatel, 'The wider picture: Enlargement and cohesion

in Europe', ipts Futures Report Series, no. 15, Seville 1999, p. 42.

12  European Commission, 'Enterprises in Europe, Fifth report, SME

Project', Luxembourg, Office for Official Publications of the European

Community, 1998, pp. 48ff.
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Table 2

Spending on Research and Development by Source of Funds, 1995
in %

Source of funds Memo item:

Private sector Government
Higher

education
Non-profit 

organisations
Foreign

Relative size of public sector R&D 
expenditure 

as a % 
of GDPEU-15 = 100

As a %
of GDP

Czech Republic 63.1 32.3 1.3         – 3.3 83 0.36 1.12

Slovak Republic 60.4 37.8 0.1         – 1.6 97 0.39 1.04

Hungary 36.3 49.3 – 4.0 4.6 127 0.37 0.76

Poland 31.8 64.4 2.1         – 1.7 166 0.48 0.75

Bulgaria 60.5 35.1 3.8 0.4 0.1 90 0.25 0.72

Romania 32.9 63.3 0.5         – 3.2 163 0.45 0.71

Slovenia 45.5 40.9 – 10.3 3.3 105 0.69 1.69

Estonia 12.9 71.3 6.2         – 9.6 183 0.43 0.61

Latvia 20.5 53.0 – 3.7 22.8 136 0.28 0.53

Lithuania 24.7 68.7 –         – 6.6 177 0.33 0.48

Candidate countries 37.9 50.6 2.3 4.1 5.2 130 0.41 0.84

EU-151 52.5 38.9 0.6 1.3 6.8 100 0.75 1.93

of which:

Germany 61.1 36.8 – 0.3 1.8 95 0.85 2.30

France 48.3 41.9 0.8 0.9 8.0 108 0.98 2.35

Great Britain 48.0 33.2 0.8 3.6 14.4 85 0.67 2.02

Italy 41.7 53.0 –         – 5.3 136 0.54 1.01

Belgium 64.2 26.4 1.9 0.6 6.9 68 0.42 1.60

Denmark 46.7 39.2 – 4.1 9.9 101 0.77 1.96

The Netherlands 46.0 42.2 0.2 2.4 9.3 108 0.88 2.08

Spain 44.5 43.6 4.4 0.8 6.7 112 0.36 0.82

Portugal 19.0 65.2 1.0 3.0 11.9 168 0.41 0.63

Ireland 68.5 21.6 0.9 1.0 8.1 56 0.29 1.34

Greece2 20.2 46.9 2.4 0.2 30.3 121 0.23 0.48

Austria 47.8 48.4 – 0.4 3.4 124 0.77 1.59

Finland 59.5 35.1 0.2 0.8 4.5 90 0.82 2.35

Sweden 65.6 28.8 0.7 1.5 3.4 74 1.03 3.58

1 Excl. Luxembourg and Greece. — 2 1993.
Sources: OECD, Science, Technology and Industry; Eurostat, Theme Area 9, Research and Development, 1999; Eurostat, European Report on Science and Technology Indi-
cators, 1997; UNESCO Statistical Yearbook, 1999; Statistical Yearbook of Lithuania, 1997; CNS, Romanian Statistical Yearbook, 1998.
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accordance with standard socialist practice, innovation

processes were linear and characterised by a strict sepa-

ration of applied research from production.13

The demise of socialism led to the collapse of this

division of labour at both the national and international

levels. The entry by western computer producers into

the newly opened markets quickly revealed that the

technology available in eastern Europe was neither com-

Table 3

Research and Development Personnel by Sector
in %

Year
Sector

Private sector Government Higher education Total public sector1 Total

Czech Republic 1995 50.0 33.7 16.3 50.0 100

Slovak Republic 1995 30.0 41.9 28.1 70.0 100

Hungary 1995 34.7 33.1 32.2 65.3 100

Poland 1995 31.7 26.2 42.1 68.3 100

Bulgaria 1996 14.1 59.2 26.6 85.8 100

Romania 1995 78.8 17.0 4.2 21.2 100

Slovenia 1995 41.1 28.3 30.6 58.9 100

Estonia 1994              . 43.2 56.8 100.0 100

Latvia 1995 15.0 43.6 41.4 85.0 100

Lithuania 1996 2.6 48.2 49.3 97.5 100

Candidate countries 32.1 36.1 31.8 67.9 100

EU-152 54.5 18.3 27.2 45.5 100

of which:

Germany 1995 61.7 16.4 21.9 38.3 100

France 1995 51.4 21.6 27.1 48.6 100

Great Britain 1993 58.8 17.6 23.7 41.3 100

Italy 1995 42.5 23.3 34.2 57.5 100

Belgium 1995 60.9 5.3 33.8 39.1 100

Denmark 1995 56.9 19.2 23.9 43.1 100

The Netherlands 1995 48.4 20.2 31.4 51.6 100

Spain 1995 34.5 22.6 42.9 65.5 100

Portugal 1995 31.4 30.5 38.1 68.6 100

Ireland 1995 49.7 11.1 39.2 50.3 100

Greece 1993 19.8 33.7 46.5 80.2 100

Austria 1993 61.8 9.0 29.2 38.2 100

Finland 1995 52.9 19.9 27.2 47.1 100

Sweden 1995 66.5 5.9 27.6 33.5 100

1 Sum of government and higher education. — 2 Excl. Luxembourg.
Sources: Eurostat, European Report on Science and Technology Indicators, 1997; Eurostat, Research and Development, Issue 1999; UNESCO Statistical Yearbook, 1996
and 1998.

13  Cf. Jürgen Bitzer, 'The east European computer industry: national

champions with a screwdriver', Christian von Hirschhausen and Jür-

gen Bitzer (eds.), op. cit., pp. 257_281.
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petitive nor compatible with western technology. This

resulted in the almost complete collapse of the computer

industry in eastern Europe. Yet while many existing

producers went bankrupt, or switched output to other

electrical engineering products, small, newly founded

businesses entered the market. They restricted their

activities to assembling PCs, importing the required

components from abroad. As in western countries an

innovation network emerged that was dominated by the

supplier firms, making it unnecessary to establish inter-

nal R&D capacities. The sources of innovation for east

European computer firms now reside almost exclusively

in the accepted centres of competence for the various

computer components (primarily in the USA and Asia).

State support in the form of assistance for R&D is gener-

ally not even in the firms' own interests, and, given the

structures prevailing in the industry, would appear to be

inefficient.

Sources of innovation 
for the east European software industry

The process of adjustment to the market economy took

a different course in the software than in the computer

industry. This reflected the particular way in which the

innovation process is organised. In eastern Europe soft-

ware development was seen as an auxiliary service,

rather than the activity of an industry as such. Accord-

ingly, software was not perceived as a tradable good.

Rather, institutions using software were obliged to

develop their own programmes. Consequently, software

development largely occurred within the military-indus-

trial complex, ministries, large production units and

research establishments. The resultant form of custom-

ised production meant that the programmes could be

used only by the institutions for which they had been

specifically programmed. This is why there were no sig-

nificant positive spillovers. It also explains why no divi-

sion of labour between the socialist countries could

develop in this area, as practised in other fields.

Following the collapse of state socialism, the organi-

sation of software development experienced a sudden

change. The availability of hardware conforming to

international standards and the corresponding software

created a market on which domestic and foreign soft-

ware products could be traded. This was accompanied

by changes in the software tools used in programming,

the structure of software users and the fields of applica-

tion. Suddenly it was no longer mainframe applications

for planning and forecasting that were required, but

accounting and office applications for personal comput-

ers. This served to devalue the human capital of the

existing software programmers. 

In the field of standard software, east European com-

panies could offer no competitive products to match

those produced by foreign firms. The deployment of

new hardware and the associated rapid penetration of

east European markets by international standard soft-

ware (such as Microsoft Office) led to the closure of most

internal software departments. Many of the software

developers made redundant set up their own businesses.

They focus on selling hardware and software and the

related services, such as installation, consultancy, and

adaptation of foreign software, and on programming

specific software solutions with a low degree of stand-

ardisation.

Initially the new companies derived their specialist

knowledge of new hardware and software products

directly from producers. In time, however, the firms

became integrated within the production and innovation

networks established by foreign companies, largely by

embarking on collaboration projects. The position of

east European companies in such networks ranges from

that of a mere certified reseller to that of partner for

modifying products to the language spoken in the rele-

vant country and to other local needs. Even in the soft-

ware industry, therefore, the main sources of innovation

are transnational companies, in this case firms such as

Microsoft, SAP and Oracle.

Outlook: the need 
for a demand-oriented innovation policy

As transition draws to a close and the east European

countries look towards EU integration, their innovation

systems exhibit a dualistic structure. On the one hand

many firms have entered into European _ and, indeed,

global _ innovation, production and sales structures and

thus have no need of a national R&D basis; on the other,

the process of structural change within the national,

state-backed innovation sector and improvements in the

latter's responsiveness to the needs of business are mak-

ing only sluggish progress. Most east European govern-

ments rely on a supply-side strategy. Yet the experience

of the last decade shows that the devaluation of the

existing stock of 'innovation capital' has been more seri-

ous than had been assumed. Consequently, all the exist-

ing structures should be examined with regard to their

performance potential, and more far-reaching structural

changes must be initiated.

In view of the disappointing results achieved by

innovation policy in eastern Europe, the supply-side

approach pursued to date should give way to a more

demand-oriented strategy, one geared to the willingness

of firms to pay for innovation. This would put scarce
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resources at the disposal of R&D activities whose inno-

vation capacity and demand-orientation has been genu-

inely shown to exist within the new international net-

works. It would also give incentives for private firms

active in the area of R&D to intensify their efforts. An

innovation policy geared to market forces would also

reduce the gap that has emerged between, on the one

hand, the pattern of specialisation adopted by firms

(producing labour-intensive, relatively low-tech prod-

ucts) and, on the other, the orientation still adhered to by

national innovation systems.

Jürgen Bitzer and Christian von Hirschhausen


