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EASST SPECIAL ISSUE

e ABSTRACT

The radical transformations in the former communist countries of Central
and Eastern Europe (C&EE) have prompted a growing body of scholarship
concerned to analyze both the dramatic decline and the de facto
restructuring of research systems throughout the region, and future
opportunities for rebuilding them. This paper provides some basic
background information on how science and technology (S&T) were
organized before the transformations, and the changes since. It then
briefly indicates why the topic is important for the field of science and
technology studies (S&TS), and describes some trends in the development
of S&TS in and on C&EE, before introducing the individual contributions in
this Special Issue.

Transformation of the Research Systems of
Post-Communist Central and Eastern
Europe: An Introduction

Katalin Balazs, Wendy Faulkner and
Uwe Schimank

The profound changes which have taken place in the former
communist countries of Central and Eastern Europe (C&EE)
since 1989 have reshaped the institutional basis of scientific and
technological research, as well as of other activities. The collapse
of former markets, together with the broader economic crisis and
stringency of government funding, have resulted in a dramatic
decline in the size of the research system. This has been ac-
companied by structural changes, although the degree and timing
of these changes differs from country to country. Industrial R&D
has all but disappeared in many sectors, and the situation for those
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left working in the academies is now very insecure. The practice of
research is also changing, as communist party control of research
has been broken and opportunities for researchers to interact with
the scientific community internationally have increased. What has
not changed so far is the relative lack of interaction between
research and industry. The very fluidity of the situation is prompt-
ing diverse responses, with many academicians seeking to protect
basic research and some exploring new ways of working collabor-
atively with enterprises.

The papers collected in this Special Issue reflect a growing
concern to investigate and analyze these changes. Our aim in
bringing them together in this form is threefold. First, we sought to
familiarize readers outside of C&EE with the current situation in
different countries of the region, concerning both the decline in
the research base and the range of responses to this. Second, in so
far as this is possible in a fluid environment, we sought to analyze
the factors shaping the transformation of the research systems —
drawing, where relevant, on existing theory and scholarship in the
field of science and technology studies (S&TS). Third, we hope
that this Special Issue will stimulate and provide a springboard for
the further development of scholarship on the research systems in
post-communist Europe. So we have sought to ‘shine a light’ on
the range of existing scholarship on the subject and, in the process,
suggest areas for future research and policy development. Perhaps
most importantly, we would stress our firm belief that in the area
of S&TS there is much for the West to learn from the experiences
and perspectives of the East, just as the East can learn from
mistakes and failures in the West.

This Introduction is in four sections. The first provides some
basic background information on the topic. It outlines how science
and technology (S&T) were organized before the transformations,
and provides an overview of the shrinking research base. The
second briefly indicates why these developments are important for
the field of S&TS, and the third describes some trends in the
development of S&TS in the former communist countries of
Europe. Finally, we outline briefly the individual contributions in
this Special Issue. Our own conclusions on the implications of
these articles for both policy and future research are presented as a
Postscript to the collection.
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Background

How Research Was Organized before the
Transformations

There is a common structural heritage in the research systems of
C&EE rooted in the shared past. The institutional complex
developed in the USSR was introduced in the other countries,
along with the common ideological belief in the political role of
science in ‘scientific socialism’. The design of this institutional
complex followed the general principles of central planning:
specialization, rationalization and centralization. It was organized
in three sectors — the academies, the universities and the
industrial or ‘branch’ sector — each with distinct functions and
sharply separated from one another.

The National Academies of Sciences were designed to carry out
basic research in research institutes of the main disciplines.
Academicians were a small élite who achieved this status by
passing four different research degrees,' and, to varying extents,
by satisfying political masters. They were a kind of nomenclatura
in that their salaries went up to the same levels as ministers and
they enjoyed the same privileges (for example, chauffeur-driven
cars, holiday homes). In the Soviet model, each academician was
‘given’ a research institute which he or she controlled (within the
government plan and accounting rules).? This strict connection
between individual academicians and institutes became a signifi-
cant source of scientific conservatism. In a situation where funding
went to institutes rather than individuals or research groups and
institutes were rarely closed, it also led to a multiplying of
institutes (see the paper by Gaponenko in this issue).>

The assemblies of the academies (on which all academicians sat)
played a role like societies of honoured scientists and, at the same
time, were responsible for science policy-making, coordinating
basic research throughout the country. The two roles were
overlapping and confusing — even conflicting. Academicians were
not selected on the basis of managerial or policy-making skills.
Outside the Soviet Union, the role of management moved away
from them over time and the conflict between the managers and
the assemblies for control over institutes became one of the most
striking clashes during the transition (see, for example, the paper
by Simeonova in this issue).*
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The universities were initially devoted exclusively to education;
they were not supposed to do any research. Higher education and
research took place in separate institutions yet competed for the
same budget — so an unhealthy rivalry developed between the two
systems. In spite of poorer physical assets and funding, some
research activity has developed in the university sector over time.
For example, lecturers have worked on research degrees with their
students. As a result of this activity, the level of university research
cannot now be considered negligible in most countries.

Applied research and development was organized in industrial
research institutes, which operated under the auspices of ‘branch’
ministries and according to the plan for the firms of the branch.’
Industrial research was thus institutionally separate from the
enterprises which, according to the tenets of central planning,
were simply operational units whose sole role was to execute
production plans. Some intra-firm R&D did reappear slowly on a
small scale — in particular branches (like pharmaceuticals) or in
response to the technical demands of production. But this institu-
tional heritage is the main reason why the role of in-house R&D is
still small in C&EE industry.

There were some similarities between central planning and the
western innovation model of the post-war decades in that both
systems were committed to large public investment in science as a
leading force for the economy. However, the Soviet system is best
understood as a linear model of technical development rather than
innovation, since the role of marketing and business interests is
largely absent. More significantly in terms of future innovation
potential, each link in the linear model chain was institutionally
separate — training, basic research, applied research and develop-
ment, production — so the system as a whole was profoundly
fragmented.® Communication both between different types of
R&D, and between it and industry, was all supposed to be
channelled through and orchestrated by the centre. The formality
and centralized nature of this system was a major barrier to
effective knowledge flows. In practice, technical development
occurred because people found ways to get around these formal
barriers. In all walks of life, central planning worked in spite of its
inefficiency, because people developed elaborate ways of getting
around the system — by finding back doors, exchanging favours
and paying ‘back-handers’ — all of which relied on extensive
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informal networks. S&T, too, functioned because people devel-
oped informal ways of communicating and getting things done.

Quite apart from the demands of technical development or
innovation, there are two widely acknowledged and general
weaknesses in the research systems of C&EE — namely, the
problem of ‘ballast’ or inefficiency, and the weakness of research
evaluation. These features are due to the inherited practice for
establishing and funding research institutes, which in turn partly
explain why it has proved so difficult to set effective priorities for
the research system during the transition period.

These general structural problems were similar across the
region. However, due to economic and political changes over the
last two decades, differences in the institutional framework
emerged in the countries outside the USSR. In Hungary, following
the introduction of a degree of market-type behaviour with
business interests since 1968, industrial research institutes were
transformed into state-owned R&D enterprises and contract
research developed. In Czechoslovakia, the change in 1968 was in
the opposite direction and the research system became once again
strictly centralized and controlled. Polish economic problems led
to political dictatorship, although central planning was slowly
eroded. During the 1980s this, combined with falling living
standards and public expenditure, led to an exodus of Polish
intellectuals. Here and in Czechoslovakia and East Germany,
growing pressure on research institutes due to falling funds led to
some production-related and contract research. And in Romania,
the 1980s saw Ceaucescu’s ‘crazy’ period of extreme autarchy and
a fully closed economy. Basic research was decried and the
academy rendered insignificant, while industrial research institutes
were strengthened in order to copy and adapt technology for
import substitution.’

The Shrinking Research Base

The transformation in the research systems of C&EE was accom-
panied by deep economic crisis.® The effect of the political changes
had been to break the formal economic links between these
countries, which had previously traded through a complex series of
exchanges reckoned in roubles. In a very short period of time, the
requirement to trade in hard currency created a chain reaction
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from branch to branch and country to country, as companies found
themselves unable to pay for goods and services received. Con-
sequently, between 1989 and 1993, industrial production fell
dramatically — by as much as 25-30% in the worst years. (This is
reflected in the drop in GDP in Figure 1.) The crisis seems to be
longer and deeper in the countries of the former Soviet Union.
The central commitment of government policy for the transition
has of course been to increase the size of the private sector through
radical market liberalization — based on a simplistic belief that
private property is more efficient than state property. (In general,
the relationship between competition and efficiency is not widely
understood.) Privatization programmes have taken a very particu-
lar form in C&EE.® In most countries, citizens have been issued
with vouchers or coupons, as tokens of their ‘public ownership’ of
state enterprises; many of these were fairly rapidly traded or sold
for cash, which has resulted in a concentration of ownership and,
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in some cases, the creation of near monopolies. Typically, the
state retains a share in privatized enterprises (especially important
large ones) through ‘Investment Funds’.'® In principle, this pro-
vides the basis for a more strategic approach, since the enter-
prise could contribute to future state revenue through taxes. But,
in practice, governments have been primarily concerned with
getting a good selling price rather than finding an owner with a
good strategy for the business.

What this highlights is that liberalization policies have, in most
countries, been combined with tight monetary policies and stabil-
ization measures, geared to controlling inflation and balancing the
state budget. These two strands have been uncoordinated and
often in conflict. In particular, the emphasis on stabilization has in
effect blocked any strategic view and reinforced the political
tendency to short-termism. De facto, a primary government aim in
privatization programmes has been to generate immediate income
for the state rather than to build an industrial base that will be
competitive (and tax paying) into the future. Another very serious
result of stabilization and monetary policies is that interest rates
have soared and investment has become very expensive. This has
made it difficult for most individuals to benefit from the privatiz-
ation programmes. It has also meant that many firms have faced
bankruptcy or have been unable to expand their domestic markets
due to lack of working capital — at a time when the domestic
market has been opened to foreign imports, and the removal of
price subsidies has made exporting more difficult. The transition
has disrupted both the formal marketing and production links and
the informal links which previously helped to get things done,
since many of the actors have gone or changed.!" This, coupled
with the general uncertainty and capital shortage, means that
firms, too, are concentrating on the short-term rather than taking a
strategic view.

The economic crisis produced a dramatic decline in the resource
base of the research system, both relatively and absolutely. The
quantitative data presented in Figure 2 (showing expenditure on
R&D as a percentage of GDP) are not equivalent to those
collected in OECD countries,'? but they give some indication of
the extent of the decline. In general, the level of funding before
the crisis was rather high — generally close to 3% of GDP during
the 1960s and 1970s. The timing of dramatic change varied
between countries,'? but in all cases gross expenditure on R&D
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FIGURE 2
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declined even as a proportion of the declining GDP — generally to
below 1% in two to three years. In absolute terms, the reduction in
size was as much as 50% in some countries.

The research system has undergone a number of passive
structural changes as a result of the declining expenditure and
changing economic environment. In particular, the industrial
sector of the research system has declined more than the other two
sectors, largely because industrial expenditure on research has
declined even more than state expenditure. At the same time,
government policies have viewed research as another problematic
‘state heritage’, part of the ‘old’ bureaucracy. Although some
politicians have raised demands for more application-oriented
R&D, there has yet to emerge in any country in the region a strategic
view of the research system, and of how it might contribute to
competitiveness — and, thus, to economic recovery. S&T policy
making (such as it is) has been a contradictory process, shaped
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FIGURE 3
Calculated Number of Scientists and Engineers (FTE) in EEu (1989=100%)
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mostly by the in-built tensions between the universities and the
academies, and between the different industrial branches — a rather
weak basis for lobbying for a coordinated government strategy.
When research funding began to decline, many marketeers
argued that this process would act to remove the ballast from the
research system. This has not really occurred. Many of the most
able scientists have moved to scientific posts overseas or to higher
paid jobs in the growing private sector. (The decline in the
scientific and technological workforce is presented in Figure 3.)
The single most significant structural development in this regard
has been the partial introduction of a contract research system
with the establishment of National Research Funds and Technical
Development Funds by governments,'* and of the private Soros
Foundation. Although this has created an element of individual or
team-based (rather than institution-based) competition for
research grants,'® the research system as a whole has not yet
embraced the need for evaluation based on quality selection or
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economic utility. The uneven losses with regard to both individuals
and institutes can, in these terms, be seen as irrational. As we and
many of the authors in this Special Issue argue, a key requirement
in the transformation of the research systems of C&EE is for
priority setting and evaluation as the basis for achieving both
efficiency and effectiveness.

Why the Topic is Important for the Field of S&TS

In addition to the global significance of the transformations in
C&EE, and the particular relevance of the transformation of these
countries’ research systems due to their sheer size, the develop-
ments outlined above raise a number of issues which are interest-
ing from the viewpoint of S&TS. The most obvious of these fall
into two strands of scholarship in S&TS, of which the first concerns
science as a social institution and is the focus of most work so far.

Perhaps uniquely, the changes in post-communist Europe
provide an extreme case of how ‘science’ responds to wider
political and economic change. Democracy and institutional re-
structuring are recurring themes, with calls for the removal of
politics from the governance of science and (in the event less
forcefully) for the downgrading of the national academies from
their formerly dominant position in the research system. Ironi-
cally, while communist party control over research institutes has
declined, the research community is finding it harder than in the
past to influence the state favourably. The relationship between
the research system and the political system is thus thrown into
sharp relief. But all this is happening against an economic
backcloth of dramatically reduced funds for research. The com-
bined reduction and restructuring of the research system begs the
questions ‘Who have been the winners and losers?” — for instance,
in terms of age, gender, region, types and fields of research and so
on — and ‘what has shaped this?’

The second strand of S&TS interest in the transformation of
research in C&EE concerns how the research system contributes
to the innovative capacity of these countries. Even allowing for the
inefficiency in research institutions, and the difficulty of comparing
R&D statistics from C&EE, these countries have typically had a
comparatively high R&D capacity when considered in relation to
the size of their GDP or industrial bases. This has prompted
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economists to suggest that the existing research base may not be
sustainable in the context of an open market economy.'® There are
also serious concerns about the emergence of functional links
between industry and S&T. As we noted above, the particular
course of industrialization in the communist -countries did not
involve the development of intra-firm R&D as it is known in the
capitalist world; command economy management meant that
formal communication and knowledge flows between research and
industry were generally mediated by the centre. Now this system
has broken down, and industrial funding of R&D has declined
drastically. So there has been no ‘demand pull’ from the emerging
private sector to replace the science and technology ‘push’ of state-
funded R&D. All this raises interesting questions about what form
emerging national systems of innovation in C&EE will take.
Recent initiatives in the commercialization of research might
provide some pointers.

The Development of S&TS in/on the Region

The development of the research systems in communist Europe
attracted the attention of a small band of western scholars, from a
range of disciplines, in the decades before the transformations.!’
Within the countries of C&EE there was already established
scholarship in S&TS, but the history of the field in the region is
rather particular. Technology was addressed only occasionally by
economists — as an element in industrial development — or by
engineers and managers as an element in the organization of
production. Within science studies before the transformations,
there were established traditions in the sociology of science
(mainly scientometrics and institutional studies of science), and in
the history and philosophy of science, but there was no real
development of a wider sociology of science (for example, contro-
versy studies), or of a sociology of scientific knowledge!® —
presumably because of an ideological resistance toward the post-
Kuhnian, relativist turn in western science studies.!®

Needless to say, the current crisis has prompted a growing
interest in studying what is happening to the institutions of S&T in
the region. In particular, two networks have brought scholars in
C&EE together to try to measure and analyze the changes.?’ One,
initiated for the German government by Renate Mayntz and Peter
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Weingart, and coordinated by Uwe Schimank, ‘Transformation of
Science Systems in C&EE’, has so far sought to document the
decline and rebuilding of the research system.?! Another, coordi-
nated by Katalin Balazs and Andrew Webster with funding from
the Central European University (in Prague) and the European
Commission, is a comparative study entitled “The Innovation
Potential in Changing Academic—Industry Relations’ (the ‘AIR
Project’), which has explored responses to that decline, especially
responses which seek to build bridges between research and
industry.?> The 1994 EASST conference held in Budapest was a
valuable opportunity for this and related work to be presented to a
wider audience; it saw some 50 participants and nearly as many
contributions from the post-communist countries of C&EE,
including the former Soviet republics. This Special Issue was
drawn from these efforts, and thus provides a reasonable reflec-
tion of the current development of this scholarship.

Of necessity, the initial thrust of this research has been to
document the nature and extent of the crisis and the decline in the
research system: things have moved fast and there is a real need
for concerted information gathering, especially on a cross-
nationally comparative basis. Analysis has followed more slowly.
For researchers who have grown up in a strongly ordered (and
largely orderly) society, the changes in the research system are
typically experienced as chaotic. Nevertheless, the desire to make
sense of and explain these changes is beginning to be reflected in
the development of a search for theory.

This task is problematic, for two very good reasons. First,
western analytical frameworks are not necessarily appropriate or
applicable to the specific historic conditions of C&EE. While
Easterners and many policy advisers none the less gravitate
towards western models, these are often idealized by those who
have not grown up in capitalist countries. The second problem is
almost the converse of this — namely, that much of the knowledge
necessary to make sense of the transformations taking place in
C&EE is embedded in the lived experiences and heritage of the
peoples of that region (for example, how people learn to get
around the bureaucracy). Like other forms of tacit knowledge,
such knowledge is obvious to its holders but not readily available
to outsiders.

This latter difficulty was revealed to us in the course of putting
this Special Issue together. Time and again, in order to make sense
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of particular evidence or assumptions in the papers we commis-
sioned, the two West Europeans in the group found themselves
having to ask quite basic questions, not only about the organiz-
ation of S&T but also about life in C&EE society, more widely —
either we simply didn’t know or our impressions were simplistic (if
not wrong). The East European in the group found herself having
to explain things which she (naturally) took for granted, and in the
process often came to reflect on them in a new light. The
involvement of both West and East Europeans in the editorial
group has thus proved very fertile, although the process was by no
means straightforward — we often found ourselves talking at cross
purposes. Gradually our deliberations clarified the similarities and
differences in the experiences of the two regions, and suggested
common institutional and conceptual reference points for analyz-
ing these similarities and differences. Indeed, the process has
highlighted for us just how profound has been the divide between
East and West during the Cold War years, and just how great is
the need now for mutual awareness and understanding.

There were other differences of perspective within the editorial
group which proved to be useful sources of creative tension. The
group included one economist, one sociologist and one ‘hybrid’
sitting somewhere between these poles. The primary focus of one
was on science, while the other two were more oriented to the
relationship between science and technology. These differences
meant that we diverged somewhat in the conceptual frameworks,
languages and assumptions we brought to the subject, and in our
perceptions of what was important and why. While we were all
concerned to develop an analysis of the current transformations,
we differed in the degree to which we sought to do this primarily to
extend a general understanding of S&T, or to generate prescrip-
tive conclusions specific to C&EE. And our conclusions about
policy differed, notably in the emphasis we would place on pre-
serving basic research. In these respects, we represented a micro-
cosm of the field — both of S&TS internationally and of the
debates surrounding S&T policy in C&EE.

Structure of this Special Issue

The papers collected in this Special Issue reflect the bulk of work
so far on the transformations of the research systems of C&EE,
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which brings with it an unevenness of coverage. The primary focus
is on the academic research system, more than higher education or
industrial R&D, which tends to give undue emphasis to basic
research and a ‘science push’ perspective on S&T policy. And
there are two obvious gaps: there is no work on military or space
S&T — for reasons of secrecy — and none on gender — for
reasons of neglect!

The first two papers in the collection offer ‘overviews’ which
seek to summarize and explain developments, while the remaining
papers (all taken from the EASST conference) investigate, with
reference to specific cases and settings, important general aspects
of the transformations. Our own postscript, ‘Science and Tech-
nology Studies and Policy in Central and Eastern Europe: What
Next?’, reviews the implications of this work for future S&T policy
and S&TS research.

Of the overview papers, ‘Transformation of Research Systems
in Central and Eastern Europe: A Coincidence of Opportunities
and Trouble’, by Uwe Schimank analyzes the general pattern of
conflicting opportunities, demands and restrictions currently shap-
ing the transformation of the research systems in the region. He
argues that this cumulation of factors has led to its, so far,
unsatisfactory outcomes. The paper by Katalin Balazs, ‘Inno-
vation Potential Embodied in the Research Organizations of
Central and Eastern Europe’, has a complementary focus; it looks
more to future potential than past decline. Out of the various
adjustments which researchers are making in order to survive, are
emerging, ‘bottom-up’, new associations and business-oriented in-
itiatives. She argues that these involve recombinations of (old and
new) knowledge, skills and contacts, which are forming important
bridges between research institutions and industry, and so could
contribute significantly to emerging new systems of innovation.

The following two papers explore the case of Russia, which was
more extreme before the transformation, and is more extreme
now, than the other countries of C&EE. In ‘Transformation of the
Research System in a Transitional Society: The Case of Russia’,
Nadezhda Gaponenko describes the critical legacy of the Soviet
organization of research. She documents the strongly destructive
tendencies currently underway, but suggests that there are at least
some signs of hope. This contradictory picture is underlined in
Elena Mirskaya’s ‘Russian Academic Science Today: Its Societal
Standing and the Situation Within the Scientific Community’. Tt
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presents cultural insights into traditionalist perceptions of science
in Russian society, plus survey results on Russian academic
scientists’ attitudes to the recent changes in the research system,
which are somewhat less despairing than one might expect.

The next two papers stay with the scientific community,
especially those in the academies. In ‘Changes in the Management
and Finance of the Research System in Poland: A Survey of the
Opinions of Grant Applicants’, Julita Jablecka throws light on a
crucial element of institutional rebuilding in Polish S&T: the
installation of a grant system of research funding. Her survey
results show that most Polish grant applicants are in favour of the
new competitive funding system. In complete contrast, the resis-
tance of Bulgarian academic scientists to efforts to privatize
research and encourage spin-off companies has been more
extreme than elsewhere. As Kostadinka Simeonova documents in
‘Radical and Defensive Strategies in the Democratization of the
Bulgarian Academy of Sciences’, this conservatism coexists with
radical measures to remove communist influence in the Academy.

The next two papers look at changes in other research sectors.
In ‘Industrial Research in Hungary: A Victim of Structural
Change’, Judith Mosoni-Fried paints a depressing picture about
the fate of the industrial R&D sector, which has declined by 70%
in Hungary. Privatization has transformed most remaining indus-
trial R&D institutes into small firms, very few of whom are
capable of (or interested in) technological development. ‘Changes
on the “Borderlines” between Research and Industry following
Economic Transformation in the Czech Republic’, by Karel
Miiller, addresses the various enterprising activities by which
institutes in the academy, industry and university sectors have
sought to defend their research capabilities. He concludes that
liberalization, plus inherited structural features of the research
system, have both created opportunities for, and place constraints
on, creative links emerging between research and industry.

The final papers in this collection examine two very different
cases of how changing relationships between relatively small
countries and their more powerful neighbours are shaping S&T
policy. In ‘An Academy in Transition: Organizational Success and
Failure in the Process of German Unification’, Hans-Georg Wolf
looks at the mixed fate of institutes in the GDR’s Academy of
Sciences when it was dissolved in 1990 as a result of German
unification. In contrast to the wide sense of impotence amongst
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researchers in C&EE, his study shows that, under certain circum-
stances, institutes or research groups have had a chance to influ-
ence what happened to them. The break-up of the former Soviet
Union presents almost the converse situation to German unifica-
tion. In ‘Changing Centre-Periphery Relations in the Former
Soviet Republics: The Case of Belarus’, Gennady Nesvetailov
considers the position of the now independent state of Belarus, as
a peripheral country which is to a degree reorienting towards the
West while facing mounting pressure for re-integration with
Russia. The options for S&T policy in Belarus seem limited
indeed, given extremely limited resources, but lessons are usefully
drawn from the experience of Finland, a major significant differ-
ence being its longer tradition of sovereignty.

e NOTES

We would like to acknowledge our warm thanks for the very professional editorial
support of David Edge, who steered us almost painlessly through the process of
putting together this Special Issue in limited time. The very topic of the Special
Issue put unusual demands on him in finding appropriate assessors and referees for
the material we collected. We are particularly grateful for his thoroughness in
drawing to our attention many related publications cited in the notes below.

1. These degrees were: Doctor of University, Candidatura, Doctor of Science,
and Appointee to the Academy. Researchers were paid, from the central state
budget, a supplement on their salary for each of these degrees.

2. Resources simply did not allow for so many institutes to be set up in the
smaller countries.

3. Nadezhda Gaponenko, ‘Transformation of the Research System in a Transit-
ional Society: The Case of Russia’, Social Studies of Science, Vol. 25, No. 4
(November 1995), 685-703.

4. Kostadinka Simeonova, ‘Radical and Defensive Strategies in the Democratiz-
ation of the Bulgarian Academy of Sciences’, Social Studies of Science, Vol. 25, No.
4 (November 1995), 755-75.

5. In the 1950s, industrial branches each acquired their own ministries.

6. G. Darvas, Science and Technology in Eastern Europe (London: Longmans,
1988); K. Balazs, ‘Market-Oriented Scientific Research and Development after the
Economic Reform’, Acta Oeconomica, Vol. 39, Nos. 3—4 (1988), 271-90.

7. Tleana Ionescu-Sisesti, ‘Restructuring Science in the Public Sector: A Case
Study of Reform of National Research in Romania’ (Washington, DC: George
Washington University, mimeo, 1994); Steliana Sandu, ‘R&D Institutes in Roma-
nia’, Case Study (CEU AIR Project, mimeo, 1994).
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8. Statistical data on this is collected in KOPINT-ATOR, Economic Trends in
Eastern Europe (Vienna & New York: Springer-Verlag, several issues from 1992).

9. Privatization programmes have proceded to varying degrees. In Bulgaria the
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