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The Russian Laboratory

The development of science and technolo-
gy in Soviet Union and now in Russia offers
an interesting and even unigue example of
the interconnections in the development of
science, technology and society especially
as concerns the societal preconditions of the
institutionalization of science. In the current
Russian transition though, we should more
specifically speak about the deinstitutionali-
zation and potential reinstitutionalization of
science.

Present day Russia is actually a huge “iab-
oratory” for sociology and science studies.
In laboratory studies of science it has been
often stated that laboratory is actually a
mess. In the Russian case we may speak
of an overall turmoii where everything is
connected to everything, even if some
things seem to change very rapidly or even
daily — e.g. political power relations — while
some other things show much more inertia
— e.g. cultural and institutional facters and,
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unfortunately, innovations in industrial prac-
tice. This complex interrelatedness of the
different aspects of Russian transition, its
systemic nature, necessitates a complex
approach also in the study of science and
technology. As concerns for instance Rus-
sian academic science in the current situ-
ation, it is no more as powerful and self-
regulating an institution as it used to be,
but greatly affected by external social,
political and economic forces which are
defining its future fate and potential func-
tions. It is obvious that Russian science
already has lost some of its previous func-
tions while the new and compensating
ones are still to emerge.

Bearing these societal connections in
mind, this article has a general and discus-
sive orientation’. Instead of limiting itself to
academic science or some parts of it, the
problems of the whole R&D system in Rus-
sia will be discussed in a broader societal
and economic context which at the moment
looks especially relevant.
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The Socio-economic Transition

In spite of more or less universal endeav-
ours and increasing international coopera-
tion, national R&D systems are basically
children of their own society. They are still
primarily subordinate and highly dependent
on the national economic, political and so-
cial forces and demands. The global father-
land (Morin, 1993) as a subject of science
is still very weak, even though it will neces-
sarily become stronger and more active in
the future. In the Russian case the national
societal character, if not closure, of the R&D
system is emphasized most and therefore it
seems appropriate to start from the basics,
i.e. from the socio-economic situation and
its transition in Russia.

Pjotr Schedrovitsky (1994) has described
the current situation in Russia as an overall
systemic crisis of societal transition which
means that effective subjects or agents of
social transformation that really could influ-
ence and control the development are siill
missing. So far he has found only three types
of effective agents or micro-entities which
have some capacity of effective functioning:

1) middle-sized cities in case they have sui-
ficient resources of their own,

2) some of the so called post-soviet trans-
national corporations, or fiscal-industrial
groups, which have multiple functions and
abundant resources, and

3) small new tirms with active qualified staff
able to develop new activities. These
micro-agents still have a marginal impact
on the development of society as a whole.

On the macro level the systemic transi-
tions are advancing much slower. Accord-
ing to Schedrovitsky the major changes were
started by the ideological transition in 1991
and were then followed by transitional chang-
es in the political system. The next step ought
1o be the build-up of a modern legislative and
administrative infrastructure and only then,
if things go well for some three-four years,
could a real reform of the national economy
begin. Improvements in the living-standard
and everyday life of the great majority of
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people would hopefully foliow then. Concom-
itantly the new social demand for science and
technology will depend on this slow transi-
tion process and on the future perspectives
of political stabilization and socio-economic
reconstruction. A major turn should not be
expected to take place too soon.

The systemic scheme of Schedrovitsky
looks quite logical and well argued. It is un-
derstandable that the Russian economy,
which now develops as “wildly” as once upon
a time in America, needs new institutional
infrastructure — legal, economic policy, fi-
nancing, taxation, etc. — which cannot be
created from scratch. In Western countries
this institutional and cultural infrastructure
has taken centuries to develop (see Gerner
and Hedlund, 1994). As indicated by a re-
cent study (Kharkhordin, 1994), the cultural
transformation of introducing the individual-
istic “spirit of capitalism” in Russia has al-
ready been started by some groups of eco-
nomic actors.

On the other hand it is obvious that time
is getting short in order to stop the decline
in the economy, especially as concerns the
main traditional areas of Russia’s industrial
potential. The economic reforms of liberali-
zation and privatization have so far effected
mainly some sectors of trade and commerce
while their influence on the main industries
has remained very limited, except the de-
cline in output.

Viadimir Pastuhov (1994) has interestingly
analyzed the economic development in terms
of the formation of different capital groups
in Russia. He concludes that the two new
capital groups — the international capital and
the speculative commercial capital — that
have profited most from the economic crisis
are quite satisfied with the status quo and
have little interest in the long-term stabiliza-
tion and development of Russian economy.
Their interest in utilizing Russian R&D is lim-
ited and short-term as well. This is indicat-
ed for instance by the unofficial (and un-
checkable) estimates that from 40 to 150
billion USD of “privatized” money have been
transferred to foreign banks and not invest-
ed to revive the Russian economy. The third
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capital group, the old national capital, con-
sists of national industries such as resource,
material and machinery industries which
constituted the main bulk of former Soviet
economy. This national capital would have
a real long-term interest in the development
of economy and its R&D potential. Unfortu-
nately, the national capital group has suf-
fered the largest losses during the transition
(both on the civil and military side) and there-
fore is out of funds (in fact, in debt) and un-
able to renovate its activities.

The major problems of conversion are also
related to this basic situation. Conversion
from military to civil products in Russia as a
rule means a shift from the rich internation-
al market or preferential domestic market
(state orders) to poor domestic consumer
markets. The military-industrial firms used to
have a monopoly position and that is why
they are rarely competitive in civil produc-
tion, especially if they have to compete with
foreign high-tech products.

The overall situation in the Russian econ-
omy is very critical and controversial. The
economy needs time to create new economic
and industrial policies and institutional pre-
conditions for a market economy, or more
properly perhaps, a Russian type of mixed
economy. On the other hand it is politically
and economically impossible to wait for too
long and let the traditional industrial poten-
tial collapse. This latter alternative would
have unpredicted consequences for Russian
society; even the well known tolerance of the
Russian people would hardly be enough to
stand it. The price for anticipated economic
reforms would become too high and Russia
would possibly return to a centralized con-
trol of the economy and society, but now on
a considerably lower economic level than
before perestroika. For science, except per-
haps military R&D, this would be the worst
scenario of all. The new closure of society
would probably mean deeper stagnation and
new international isolation of science, on the
one hand, and massive emigration of R&D
experts, on the other.

To prevent this scenario of further decline
and collapse of national industries from com-

ing true, it is possible that new steps in eco-
nomic¢ and industrial policy will be taken that
may change the liberalization policies of the
past years. These steps may well be in line
with an interesting report and recommenda-
tions of Japanese specialists from MITI (Min-
istry of international trade and industry; Ota
et al., 1993; see also Kharkhordin, 1994).

In analyzing the Russian economical sit-
uation Ota et al. (1993) conclude that it is
very similar to the one that prevailed in Ja-
pan in 1945—-49, a post-military regime peri-
od characterized by production decline, high
inflation and international isolation. The Jap-
anese analysts suggest strong industrial
policy measures which are in stark contrast
with the macroeconomic monetary and fis-
cal policies recommended by Western ex-
perts, which clearly have failed (cf. Gerner
& Hedlund, 1994). The MITI report empha-
sizes the need to create an emergency pro-
gram for Russian-style industrial policy in
order to stop the decline and save the basic
industries. Priorities should be set from the
bottom up beginning from the resource in-
dustries (oil, coal) and then proceeding to
material (steel) and machinery industries
which again would support the resource in-
dustries. This policy could gradually create
a steady basis for the other more diversified
industries and also for export, which is es-
sential in order to acquire new technology
from abroad. Also the huge industrial mo-
nopolies should be carefully split up in or-
der to create necessary competition and
business management practices inside the
country. This could gradually create new real
demand for industrial R&D. Between lines
the report also suggests that in order to car-
ty out preferential industrial policy the gov-
ernment should assume a more active role
in steering the economy.

The suggested policy scheme looks sym-
phatetic as it emphasizes the basic poten-
tial strengths of the economy and shows a
feasible and not-too-distant way up from the
present “wild” situation in the Russian econ-
omy. It outlines a possibility to cut the vicious
circle in the economy, which is equally vi-
cious for the development of science and
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technology. The alternative scenario (as far
we can judge) would thus be a combination
of gradual, but necessarily quite slow, intro-
duction of the institutional and practical ele-
ments of modern market economy, on the
one hand, and more controlled emergency
measures to save and to renovate the key
industries, on the other. In post-war Japan
the basic economic crisis was overin 4 years
and the new national policy produced a tech-
nological miracle in thirty years. To be sure,
Russia is not Japan. It has little previous
market experience except from very distant
pre-revolutionary times and from the more
recent black market activities. Russia has
created its own model, with specific econom-
ic, state and R&D structures that have grown
during the socialist era in isolation from the
international economy. Following the Jap-
anese model may be psychologically con-
troversial as well, as itimplies in a certain
sense the recognition of a time lag of half
a century.

The Utopia of Science-based Progress

The communist utopia of the Bolsheviks,
which from the very beginning emphasized
economic and social progress in the name
of science and technology, was actually rath-
er successful for a long time. It lasted until
the 1960s, and maintained the idea that the
Soviet Union and later other socialist coun-
tries could develop in (relative) isolation from
the world economy and compete with the
developed capitalist countries on the basis
of their own socialist science and technolo-
gy. Still during the first wave of scientific and
technological revolution in the 1950-60s (as
Nesvetailov, 1990, calls the era of nuclear
energy, quantum electrics and space tech-
nology), the Soviet science and technology
still could show their strength and innova-
tive capacity, even though mainly in the mil-
itary sphere. During the 1970s and 1980s
this innovative capacity {(e.g. as measured
by new inventions and state prizes on S&T;
Nesvetailov, 1990) gradually weakened, in
spite of extensive investments and contin-
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ued growth in the sphere of R&D. As the
second wave of STR — characterized by such
predominantly civil fields as microelectron-
ics and biotechnology — then began at the
turn of 1970s and 1980s, the Soviet science
and technolegy system was no more able
to meet the challenge and its hidden stag-
nation became gradually evident.

What have these mainly economic con-
siderations to do with the transition of Rus-
sian science and technology? The answer
is that the specifics and problems of past
Soviet and present Russian science have
been closely connected with the develop-
ment and problems of the economy, directly
or indirectly. | believe that in the future this
connection will be even more critical than
betore. The fate of the Russian science and
technology system will greatly depend on the
prospects of the Russian economy and its
innovative capacity, which will mainly deter-
mine the future national demand for R&D.,
Actually, the concept of scientific and tech-
nological revolution (5TR) is still most rele-
vant in this respect. In the economically de-
veloped capitalist countries the interrelations
and interdependences of science, technol-
ogy and production have grown all the more
stronger. This development is also reflected
in the rather novel concept of “national in-
novations systems” (e.g. Lundvall, 1992)
even though the concept is necessarily not
valid any more. Actually, innovation systems
are becoming more or less international or
regional; e.g. in some sense it would be al-
ready possible to speak of a “European sys-
tem of innovations”, and perhaps some time
in the future about a “global system of inno-
vations”.

It is quite paradoxical that when Soviet
philosophers and politicians introduced the
new key concept of STR in the early 1970s,
the actual development of the economy grad-
ually stagnated and started to diverge from
this strategic ideal, while some capitalist
countries like Japan proved to be very suc-
cessful in implementing the main principles
of this concept. To put the essense of STR
briefly, science and technology have a stra-
tegic and in that sense a leading role in the



ERKKI KAUKONEN

innovation system, but their usefulness is
dependent on the developmental level of in-
dustrial and societal practices, which also
determine the demand and resources for
R&D. The balanced development of the dif-
ferent elements of innovation systems is thus
crucial. Interestingly, in Japan, where the
hard side of the science and technology
sphere (i.e. material applications) has devel-
oped rapidly and successfully, more and
more attention in science policy is currently
given to “soft S&T" (Sub-Panel on Soft Sci-
ence and Technology, 1992) which includes
the human aspects and their interface to hard
S&T.

The Russian society is facing quite oppo-
site problems and threats, a potential and
to some degree already factual build-down
of the innovative elemeants of the economy
and society. During the early 1990s the gross
national product has decreased by 30-50 %
(according to various estimates and depend-
ing on how to calculate the size of shadow
economy). At the same time there have been
parallel and even larger cuts in the funding
of R&D. As a consequence, the overall sta-
tus of science and the material position of
scientists has weakened dramatically. On the
other hand, the suddenly born crisis situa-
tion has created (by force) new dynamics and
mobility in the scientific community. By the
way, it looks that Marx was quite right in
emphasizing the decisive role of the econo-
my and its productivity for the development
of the larger society.

The critical question, however, remains:
how much of the best scientific potential will
survive in the short and longer run in the tur-
moils of Russian economic and social tran-
sition, and how much and what parts of sci-
entific and technological activities will be-
come obsolete or a “useless decoration for
society” as one academician from St Peters-
burg put it last year. It should be held in mind
that to build-down societal institutions, es-
pecially scientific infrastructure, is much eas-
ier and quicker than to build them up again.

In the following | will have a somewhat
closer look at the main specifics and prob-
lems of the Soviet/Russian R&D system,

especially the academic one, and its transi-
tion from past to present, and to future.

On the Specifics of Soviet Science and
Technology: or What Went Wrong?

The historically expansive development of
science in different institutional forms and
societal contexts has reflected the growing
importance and legitimacy of scientific knowl-
edge for various societal purposes and au-
diences. Science has invaded new social
spheres and expanded its social influence
and practical functions through technologi-
cal applications. The main logic of the insti-
tutional development of science has been
quite similar in different countries even
though major national specifics still exist. In
general, the center of scientific activities has
shifted from academic (or university based)
research through governmental (or sectoral)
R&D to industrial (private) R&D. Japan rep-
resents the leading edge in this development
with the share of over 80 % of private in-
dustrial R&D (see Nakayama, 1991). In
Woestern countries the once independent
academies of science have practically con-
verged into the university based research
systems.

The Soviet research system developed
into directions quite different from the inter-
national main line and as such represents a
unigue case in the world. It should be re-
minded that before 1917 Russia still followed
the European model. In addition to the in-
dependent Academy of Sciences, universi-
ties were also developing an active research
orientation and Russian scientisis were in-
ternationally mobile and visible (e.g. they
won a relatively higher share of Nobel priz-
es per scientist than the US scientists).

The Soviet Union developed into a major
political superpower, with strong and central-
ized state authorities. The idea of the strong
state was visible already in the earlier histo-
ry of Russia and it greatly influenced the sta-
tus and functions of science. Science be-
came a constitutive element of the state and
political power already in the times of Peter
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the Great. The high status of scientific emi-
nence resulted largely from its political and
symbolic functions. Prestigious science
brought glory and might to the state and the
Bolsheviks” utopia of scientific communism
further strengthened this historical tradition.
The historically high position of science is
interestingly visible in the old architecture of
5t. Petersburg and to a lesser degree also
in Moscow.

The main structural characteristics of the
later Soviet R&T system were the following
(figures depict the situation in 1990-92;
OECD, 1994; Russian country report relat-
ed to OECD study, 1993):

1) A strong, prestigious and independent
Academy of Sciences that has had the
main responsibility for basic research
while having little connections to univer-
sities and other R&D institutions (589 re-
search institutes and 11% of total R&D
funding).

2) Weak university sector that was devoted
to teaching and higher education and had
little research activities (450 higher edu-
cation institutions and 6 % of total fund-
ing).

3) A massive system of sectoral research
organizations that was subordinated to
numerous branch ministries with an ori-
entation to industrial R&D, both civil and
military (3574 research institutes and
78 % of total R&D funding).

4) A strong and prestigious complex of mil-
itary R&D that was farmally part of the
sectoral research system (above) but at
the same time strictly separated from the
other sectors and located under the so
called “nine” ministries; the biggest “di-
nosaurs” being the ministry of defense
and the ministry of atomic energy. The
complex included 70 closed and privi-
leged cities and some 800 research in-
stitutes, 200 of which have been closed
by now (the estimates of military spend-
ing vary between 43-70 % of total R&D
funding).

5) Weak and non-developed research ac-
tivities at the enterprise level (according
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to latest estimates some 400 enterpris-
es have inhouse R&D activities which
account for 5 % of the total funding).

At present, the whole S&T system is still
practically funded by the state (89 % in 1990)
and it is heavily concentrated in the central
parts of the country (45 % of the potential is
located in the Moscow region and 15 % in
the Leningrad region). The overall picture is
thus quite the opposite compared with West-
ern countries and especially with Japan,
where business enterprises dominate in R&D
funding and S&T institutions are rather sven-
ly scattered all over the country (e.g. the new
regional science cities and parks). The typi-
cal research units in Russia are also much
bigger (average size before cuts was 300
scientific workers) than in Western countries
(average staff in US is ca. 100). The Soviet
R&D system was developed according to a
socialist “industrial organization” model,
which explains its huge scale. It grew exten-
sively when new sectors and research
“plants” were established to solve new prob-
lems, especially under the numerous branch
ministries.

The main weaknesses of the R&D system
were also the same as in industry: it was in-
ternationally isolated and domestically de-
partmentalized in monopolistic and more or
less closed entities. Communication, coop-
eration and also competition between the
various units was hindered by many factors
such as administrative barriers, overempha-
sized care for secrecy, political (and philo-
sophical!) control and the formalized division
of labour which was guided by official re-
search programs and plans. Coordination
and integration of different scientific and
technological fields was up to the higher
authorities; as a researcher you did better
just to stick to your own piece of the given
problem and not worry about the bigger is-
sues.

Attempts to solve the big strategic prob-
lems by establishing large scale science cit-
ies (naukograd) could not avoid facing simi-
lar problems. An example of an ambitious
mega-project is provided by Academgoro-
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dok, a famous Siberian science city, which
was founded as early as 1957 and in 1990
had a population of 70,000 people (see Cas-
tells & Hall, 1994: 41-57). Despite the abun-
dant resources and highly qualified scientists
the city was not, however, able to fulfill the
promises of promoting technological innova-
tions and economic development in the re-
gion. The good, even avant-garde idea did
not work in practice. In their evaluation of
the city Castells and Hall conclude, that the
main problems in Akademgorodok were re-
lated to the lack of dynamics in the science-
industry complex. It did not succeed in salv-
ing the internal and external problems of
communication and interaction between the
scientific and industrial units. The adminis-
trative structures and the organizational logic
of the Soviet economy “forbade the forma-
tion of a true complex of technologically-led
production” (1994: 56).

In the 1980s, as the structural problems
in science became more evident, the admin-
istrative piecemeal programming of scientif-
ic activities created a counter-reaction from
the part of official science policy. The insti-
tutes and researchers were now criticized for
concentrating on “small topics” (melkotemye)
only and not being able to solve the big ones!
In actual practice the programming and plan-
hing ideology itself had proved to be quite
ineffective.

As concerns the really active researchers
they used to have a double structure of re-
search thematics, one officially planned for
them and the other, unofficial, reflecting their
own personal research interests. Thus there
were actually more cognitive dynamics in
research practice than the official structures
and the plans would tell (see Lubrano, 1993).
Within the hidden, unofficial structure of So-
viet science several intensively discussing
communities and important scientific schools
were created. Famous examples of these
“kitchen seminars”™ and “pub clubs” have
been for instance the literary studies circle
around Mikhail Bakhtin and the Moscow
methodological school that was created by
Georgi Schedrovitsky and others (Alexan-
drov, 1993). But the official structures dom-

inated the hidden structures and were strong-
er in conflict situations.

In the Academy a special problem was
gradually created by the leadership, the
academicians and directors of the institutes
who were elected by non-scientific criteria.
Meyen (1990 has called this dilemma “the
vicious triangle” in which academic degrees,
administrative positions and economic priv-
ileges were combined. A joke that was told
by a government official some years ago also
reflected the common awareness of this
problem. “What is specific about the gener-
al meeting of the Academy of Sciences? It
is the only forum where academicians and
scientists meet each other!”.

This inbreeding, bureaucratic closure and
lack of real scientific competition and mobil-
ity in the research “industry” had a negative
effect on the quality and originality of re-
search in many fields. Even if several ex-
cellent scientific schools and collectives sur-
vived and still exist (e.g. in physics and math-
ematics; that is mainly in areas that are not
socially sensitive), in general academic sci-
ence became gradually more stagnated. It
was unable to meet new challenges, define
new priorities and flexibly change its orien-
tation towards new emerging thematics (e.g.
from the main fields of the first STR, phys-
ics and space research, to biotechnology and
microelectronics). As Nesvetailov (1990)
concludes, this was one of the main reason
why the Soviet Union could not compete in
the second wave of the scientific and tech-
nological revolution.

The same downward trend in the qualita-
tive development of basic research is visi-
ble in the Nobel prize statistics: in 1975-85
Soviet scientists received only 1 out of 62
prizes. In addition, academic science was
isolated from the technologically most ad-
vanced fields in the closed military R&D and
thus could not utilize and diffuse its results.
The massive guantitative growth of Soviet
science still in the 1970s and 1980s could
not compensate these basic structural weak-
nesses and the lack of dynamics and com-
petion in academic science.

In addition to internal problems of stag-
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nation, Russian academic science and the
whole R&D system have suffered equally or
even more from the external problems of
knowledge diffusion and utilization especially
in economy and industrial production. The
past Soviet economy can be characterized
as a monopolistic, non-competitive deficien-
cy economy which has been based on se-
cured orders from the state authorities. This
created a “lazy” practice where enterprises
and other social organizations had little need
for quality competion or competition in gen-
eral, and hence little demand for qualitative
development and differentiation of new prod-
ucts. Innovations and new products just
meant extra costs for state monopolistic en-
terprises; to continue the supply of the same
old products was both the most profitable and
the easiest way to function. Actually this has
been the main concrete reason for the stag-
nation and the low quality and productivity
in Russian civil economy . Even if there were
orders from the industry for new technologi-
cal innovations and products, their utilization
was usually limited to the one enterprise or
customer only. In military industries the sit-
uation was different; it was necessary to
develop new technology due to severe in-
ternational competition.

The processes of innovation and technol-
ogy diffusion which are of vital importance
for any capitalist econcmy, have been prac-
tically non-existent in the Soviet economy
and other social practices. This has result-
ed in a dual technological gap: one between
the military and civil technologies and the
other in relation to developed capitalist econ-
omies, especially in the civilian sector. The
whole Russian technology system is thus
suffering from a major structural imbalance.
The medium or meso level technologies
are actually lacking between the extremes
of military high-tech and civilian low-tech.
This structural polarization is most harm-
ful in the current transition toward market
economy.

The noncompetitive industrial practice of
the Soviet period also explains the extremely
slow progress in the field of information tech-
nology and services, a strategic and key area
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for modern industrial and social develop-
ment. Despite the slogans of advancing the
scientific and technological revolution and
information society, there was little actual
need to develop and introduce new facilities
and systems for transferring scientific, tech-
nological and managerial information. New
kind of information or more effective infor-
mation transfer was not necessary. In a non-
competitive situation the old ways of han-
dling with administrative information were
good enough.

These basic dilemmas affected directly
and indirectly the development of the R&D
system. Weak or non-existent pull from the
social practice (except political demands and
control) resulted in the weakening of science
and its potential push to promote innovations
and practical knowledge. Of course, this left
more room for theorizing and “self-realiza-
tion” which constitute important motivating
factors in science. To be sure, self-realiza-
tion produced some excellent results in So-
viet science, but also a lot of abstract con-
templation and speculative thinking (e.g. the
non-realistic visions of the advantages of
socialism in promoting scientific and tech-
nological revolution). Here we have an ex-
ample of a strange “dialectics” between sci-
ence and practice. But the major problem for
Russia remains: how could this vicious dia-
lectics be broken in order to launch a new
innovative dialectics upwards? Is a deep and
forceful crisis the only alternative to create
a “new order out of chaos”, to put it in llya
Prigogine’s words?

The Present Crisis

A painful transformation is currently under
way in the Russian R&D system. The proc-
esses of deinstitutionalization (cf. Etzkow-
itz, 1992) still prevail over the potential pros-
pects of reinstitutionalization. At the moment
it is not yet possible to clearly see where the
road is leading and what will be the final
outcome. Much will depend on the econom-
ic transition which was discussed in the first
section of this article. However, an interme-
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diary summary and some speculations can
be presented.

Russia has lost its geopolitical super-pow-
er functions, and the centralized state and
political power structure has been broken
down, even though the latter process may
prove to be partly temporary. Accordingly,
Russian science has lost its ideological, po-
litical and symbolic (prestige science) func-
tions as a major state agent and now stands
on a low priority level in public policies. Sci-
ence has been pushed off the pedestal. It
has fallen into a “vacuum” where it should
find new functions to compensate for the
losses and stop the downhill drop.

The new compensating functions may be
gradually developed by showing practical
utility in various areas of economic and tech-
nological activity, social technology includ-
ed. The creation of new functions, however,
is not easy in the interregnum of identity cri-
sis and disorganization that penetrates the
society. Positive steps forward will greatly
depend on the emergence of new social sub-
jects (cf. Schedrovitsky, 1994) —in the econ-
omy, government and civil society — that
would be able to act effectively and control
their activities in a purposeful way. The new
effective demand for R&D will only grow in
the wake of these activities, not before.

As concerns the current decline, the
OECD team (1994) that examined the Rus-
sian science and technology policy situation
last year has calculated that in 1992, which
was the most difficult year for science, the
overall R&D funding declined from 2.2 % to
1.0 % of GNP. The salaries have dropped
to a level of enly 70 % of the average sala-
ries which is hardly enough for minimum
subsistence. The total number of scientists
and engineers was calculated to be a little
less than 1 million in the beginning of 1990s.
Last year some 700.000 remained which
means that 280.000 people (almost 30 %)
had already left the R&D institutions. Some
studies estimate that among the remaining
scientists, almost 50 % have a secondary
job, which indicates a high level of hidden
unemployment in research institutes. The
OECD team, however, states that the R&D

staff is still considerably oversized and will
continue to drop to the level of some 300.000
scientists and engineers, i.e. only 30 % of
the original number.

The brain drain abroad has so far re-
mained rather limited. In 1991-92 some 5000
scientists left more or less permanently, and
the total number of those staying for a long-
er period of time abroad is estimated to be
about 20.000. There are hopes that part of
the emigration will prove to be “swinging”
{Fomin et al., 1993; Kugel, 1993), not per-
manent. An intensive interview study by Fo-
min et al. suggests that the threshold for
emigrating is actually quite high both on the
push and pull side. In particular, the military
scientists rarely regard emigration as a real-
istic option. Interestingly, the cultural factors
and problems of anticipated adaptation into a
new research and social environment play a
major role in scientists” considerations. It may
be that the younger generations with better
language and cultural skills will have less such
social and psychological constraints. Anyway,
in the long run the presently uncontrolled in-
ternational opening of Russian science may
prove to be one of the most important posi-
tive results of the present crisis.

The centrifugal forces from the “vacuum”
of Russian science are so strong that the new
science policy principle “survival of the best”
of the scientific elite may not function as it is
hoped. The best researchers are not fired,
of course, but among those who leave vol-
untarily there are all categories of R&D per-
sonnel. In addition to many less qualified
persons leaving, there are young active tal-
ents who prefer profitable business, and
there are also older top level scientists who
move abroad. The picture is thus mixed and
controversial. In the future the scientific in-
stitutions will need to create new incentives
and better overall working conditions to at-
tract the best scientific talents. This concerns
especially the younger generation in order
to avoid the emerging generation gap in sci-
ence to grow too wide. The same concerns
the endeavours to tempt foreign research-
ers to visit to and to stay in Russia.

In 1991-93, when governmental support

31



SCIENCE STUDIES 2/1994

to science collapsed, a kind of free market
for science and technology products was
created. Researchers started to actively
market and sell their intellectual property and
services to domestic and international cus-
tomers through newspapers and other me-
dia. Later on this new activity has consider-
ably decreased which may be due to sever-
al factors, such as the declining demand from
the part of the business community, the con-
tinuing indeterminacy of intellectual proper-
ty rights or the price/quality level of the serv-
ices offered. This open and “wild” R&D mar-
ket, which obviously does not have direct
counterparts in other countries, can also be
understood as a transitional phenomenon in
a situation where the old research system
suddenly lost its position and was replaced
by the new slogans of market economy. As
the new commercial structures did not exist
yet the researchers had to try to create the
markets by themselves. At that time, for in-
stance, one pedagogical university in Sibe-
ria was actively developing a marketing strat-
egy to sell its products, i.e. teachers and oth-
er pedagogical services.

Itis abvious that the market oriented R&D,
which so far has developed rather slowly and
weakly, will gradually assume more institu-
tional and in-house characteristics as the
industrial and commercial demand for R&D
increases in the future. The situation some-
how resembles the well-known problem of
“crossing the valley of death” while starting
new business activities.

Meanwhile, large parts of the Russian sci-
entific and technological potential lie “fallow”.
Many excellent scientists have not been ahle
to find market demand for their knowledge
and skills proper. To survive and to keep up
hope of continuing their scientific activities,
scientists are often forced to do things quite
different from their professional activities. |
have, for instance, heard of a potential No-
bel candidate in laser physics, who is sell-
ing vegetables and other products in the
street market. The critical and, from a per-
sonal point of view, often tragic guestion
concerns, how long can a top level scientist
preserve his/her qualifications if they are not
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properly used. If the valley of death is too
wide and deep it may be impossible to sur-
vive as a scientist in the longer run. Especial-
ly in rapidly advancing hard science fields sci-
entific knowledge and qualifications may get
obsolete in a relatively short period of time.

In the transition period the dependence of
Russian science on international support to
compensate domestic losses has grown con-
siderably. According to various estimates
(Science, 1993; OECD, 1994) the promised
support for the year 1993 amounted to 200—
250 million USD, which would constitute ca.
20 % of total R&D funding. The share of the
Soros Foundation (which is known for its
generous and comprehensive funding poli-
cies, including also basic research) of the
promised aid made 100 million USD, that is
almost half of the total. The aid actually de-
livered, however, was much less: only 34
million USD of which the share of Soros was
20 million. The discrepancy between the
promises and what is actually fulfilled is not
the only problem, however.

The transfer of money entails many bu-
reaucratic and practical problems: a lot of
funding “disappears” in the mediating organs
and only a part comes down to the research-
ers themselves. The European Union is also
well-known for its massive bureaucratic reg-
ulations that are often criticized by the dis-
appointed and disillusioned Russian re-
searchers. In order to apply for money, re-
searchers have to fill in innumerous forms
and report their previous major scientific find-
ings, still without any guarantee of getting
funding for their projects. Some scientists
have felt that a new colonial relationship is
emerging, although there is no guarantee of
the continuity of support. Instead of the orig-
inally proclaimed purpose, the system may
turn into a means for the West to monitor
Russian science and reap its profits.

The situation is rather similar when West-
ern enterprises make contracts with top lev-
el R&D institutions paying relatively high
wages by Russian standards, which howev-
er may constitute only one tenth of Western
salaries. | have met a European scientist who
has employed seven Russian research as-
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sistants with his own “pocket money”! These
kinds of one-sided contracts may help Rus-
sian scientists in the short-run but they do
not create a durable basis for long term co-
operation. They also create new tensions
and contradictions inside the Russian re-
search community, which however seems to
be unavoidable.

One such new tension concerns scientific
communication. Earlier in the Soviet eta sci-
entific communication and collaboration was
bureaucratically restricted and regulated
from above by official plans. At present sci-
entific communication is facing new kinds of
constraints, now related more to scarce com-
munication resources and increasing com-
petition within the scientific community.

Those researchers who are actively in-
volved in foreign cooperation and/or are do-
ing “scientific business”, may not any more
be willing to share their operative informa-
tion and scientific results with colleagues in
their domestic research community (Fomin
et al., 1993). International cooperation and
competition is also producing a new phenom-
enon of “information emigration” (Zulman,
1993), which means that scientific results are
published only in high ranking international
journals which, due to several reasons, are
not available to other Russian colleagues.
On the other hand, the Russian scientific
journals have got into big trouble; their lib-
erated prices have made holding a subscrip-
tion impossible for many. An example of this
is a social scientist from St. Petersburg who
is responsible for his institute’s publishing
activity. Earlier he used to subscribe person-
ally to 15 scientific journals, but last year he
could hardly afford one.

The tension between the Mertonian norms
of academic science (CUDQOS) and the all
the more dominating commercial norms of
industrialized science (PLACE) that has been
widely discussed in Western countries (e.g.
Ziman, 1990) has suddenly and forcefully
entered the Russian scientific communities.
The well known question is thus legitimate:
What PLACE will be left for CUDOS in Rus-
sian science?

Restructuration: Present and Future

The crisis and transition in Russian S&T sys-
tem has so far meant, in the first place, de-
fensive adaptation to resource cuts and to a
lesser degree an active and effective restruc-
turation of the system. There has been much
more deconstruction than actual reconstruc-
tion in science. The previous institutional
structures are still mainly preserved, and the
sharply decreased governmental funding
dominates as before. Non-governmental
funding, which should be a strategic resource
for future expansion and diversification of the
R&D institutions has still a rather marginal,
but not negligible importance. It consists of
funding from international sources, from the
business enterprise sector and from various
non-governmental foundations. As concerns
academic science, which has been mainly
basic research oriented, it is clear that it will
remain dependent on governmental funds
and the potentially increasing foreign sup-
port. This notwithstanding the potential in-
stitutional changes that may effect the Acad-
emy’s present position as an independent
institution.

The Russian ministry of science and tech-
nological policy has recently (1992-93) pro-
posed some new science policy guidelines
and priorities which include the following:

1) the creation of some 30 national R&D
centers in selected priority areas using
competitive peer review mechanism,

2) strengthening the already existing Nation-
al foundation for basic research and

3) supporting the development of universi-
ties towards more active research orien-
tation. In future the national priority are-
as and their research centers should con-
stitute the “nucleus” of governmentally
funded R&D.

It is not clear yet how these new policies
would change the autonomous institutional
position of the Academy (and the huge
amount of fixed capital that it still owns in
the form of real estate, equipment and land).
In any case it seems that the Academy’s
position is weakening due to the new poli-
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cies and the “erosion” of funds and person-
nel. But to speak about the death of the
Academy would be overhasty. As one Rus-
sian official mentioned, “the Academy seems
to have several lifes: even Stalin could not
gliminate it!”

The biggest problem in implementing the
new policy is that the suggested measures
are not necessarily realistic in the present
situation, as the ministry is out of funds. In
the Academy of Sciences the case is pres-
ently often so that the institutes are making
direct deals with extramural ministries and
authorities in order to get extra funding.

If we may speculate a little as a conclu-
sion, some of the future characteristics of the
Russian R&D system would be:

1)} considerably smaller size,

2) amixture of the old system and new mar-
ket based structures (with the govern-
mental sector still dominating),

3) more practical and commercial orienta-
tion in R&D,

4) less basic science and humanities,

5) more international orientation and coop-
eration,

8) increasing regional differences in R&D
potential, and

7) more dynamics and competition in the
research community.

In addition, there are some general key
issues that will be of special importance for
the future development of R&D in Russia.
These are 1) success in the economic tran-
sition, 2) the restructuration and taming of
the “dinosaurs” of the military-industrial com-
plex, 3) the shift from administrative-politi-
cal allocation of R&D resources to substan-
tial qualitative competition and 4) in business
oriented R&D, the guarantee of legal rights
(on patents, etc.) against the traditional po-
litical benefits, illegal economy and other
vested interests.

Concluding Remarks

As described above major restructurations
in the Russian R&D system are taking place.
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Their final outcome is not visible yet. One
may anticipate, though, that the rather an-
archic processes that have prevailed so far
will bring forth more stability and order both
in society and science. To survive, science
should adapt to societal changes and as-
sume new functions to compensate for the
current functional deficit. This does not
mean, however, that the bifurcation phase
in society would be over yet.

It is evident that there are no easy or im-
mediate solutions to the systemic and struc-
tural crises of Russian economy. It will take
time to fill in the technology gaps between
the defence and civilian fields as well as
between the Russian and international de-
velopments. New technologies can be im-
ported from abroad, of course, but they will
remain small and isolated islands with little
effect on the economy at large unless the
whole industrial infrastructure starts to de-
velop in a more dynamic and competitive
way. To transform the whole society and its
deep-rooted cultural practices from top to
bottom will necessarily be a gradual, non-
synchronic and contradictory process.

One might ask also to what degree an
optimistic transition scenario is realistic at
all. Perhaps it would be time to start to dis-
cuss the more pessimistic ones more open-
ly and explicitly (cf. Eronen, 1994: 46-47).
Is the option of an industrially developed
high-tech country (of a Western type) real-
istic for the future of Russia? Or should we
rather speak about a semi-developed coun-
try in transition which is struggling to pre-
serve its industrial and scientific potential?
Or would it be more adequate to speak about
a Russian way and model with its own spe-
cific characteristics, problems and potential
solutions? | believe that asking these stra-
tegic questions realisticly is an important
starting point for the discussions on the fu-
ture options of science and technology in
Russia.

The developments in Russia have a so-
cio-historically specific and even unique
character. At the same time they exemplify
more general societal dependencies and
constraints in the development of science
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and technology. From the point of view of
science and technology studies some impor-
tant, even if tentative, conclusions may be
drawn.

The Russian case shows that the growth
of science and technology is not an autono-
mous and deterministic process without so-
cio-economic limits. The transition of scien-
tific R&D from an expansive development to
a steady state is not the only alternative sce-
nario either (see Cozzens et al., 1990: 7-
81); also radical downsizing may take place.
The societal position and functions of sci-
ence and technology are deeply embedded
in the developments of the larger society and
its demand and capacity to use scientific and
technological knowledge. Thus there seems
to prevail a certain balance or correspond-
ence between the developmental potential
of the R&D system and the society at large.
Nesvetailov (1990) has characterized this in-
terdependence with his thought provoking
title “sick science in a sick society”. Analog-
ically this would mean that “a healthy sci-
ence may live and prosper only in a healthy
society”. Perhaps the soft, normative ques-
ticns of the health of science, technology and
society should also be included in the future
agenda of science and technology studies,
in addition to the hard core questions of
structural transformations.

NOTES

1. During the 1990s and earlier the author has partici-
pated in several seminars and meetings in Russia
in the fields of sociology, economics and science
studies. Part of the data (e.g. some concrete exam-
ples, observations, jokes, etc.) included in the arti-
cle are based on public and personal discussions
with Russian colleagues in these occasions, and
therefore not documented in the references.

REFERENCES

Alexandrov, D.A.

1993 “Introduction: communities of science and culture
in Russian science studies.” Configurations, 1, 3;
323-333.

Castells, M. and Hall, P.

1994 Technopoles of the World: the Making of the
Twenty-first-century Industrial Complexes. Lon-
don and New York: Routledge.

Cozzens, S. et al. (eds.)
1990 The Research System in Transition. Dordrecht:
Kluwer Academic Publishers.

Eronen, J.

1994 St. Petersburg — Manpower, Prospects and Eco-
nomic Potential. Helsinki: Government Institute for
Economic Research, Discussion Papers, 75.

Etzkowitz, H.

1993 “Redesigning “Solomon’s house™ the university
and the internationalization of science and busi-
ness.” Pp. 263—288 in Crawford, E. et al. (eds.),
Denationalizing science. Dordrecht: Kluwer Aca-
demic Publishers. .

Fomin, E., Oswald, |. and Voronkov, V.

1993 Armament Migration and Brain Drain. Berlin: the
Berghof Foundation for Conflict Research, Work-
ing Papers, 56.

Gerner, K. and Hedlund, S.

1994 “Homo QOeconomicus meets homo Sovieticus.”
Journal for Russian and East-Furopean Studies,
1, 1: 8-26.

Kharkhordin, O.

1994 “The corporate ethic, the ethic of Samostoyatel-
nost and the spirit of capitalism: reflections on
market-building in post-soviet Russia.” Internation-
al Sociclogy, 9, 4: 405-429.

Kugel, S. A,

1993 Intellektualnaya Migratsiya v Rossii (Intellectual
Migration in Russia). Sankt-Peterburg: Politehni-
ka.

Lubrano, L.
1993 “The hidden structure of Soviet science.” Science,
Technology and Human Values, 18, 2: 147-175.

Lundvall, B-=. (ed.)
1992 National Systems of Innovation. London: Pinter
Publishers.

Mayen, S.V.
1990 “Akademicheskaya nauka?..” (Academic sci-
ence?..). Voprosy Filosofii, 9: 16-26.

Morin, E.
1993 Terre-Patrie (Global Fatherland). Paris: Seuil.

Nakayama, S.

1991 Science, Technology and Society in Postwar Ja-
pan. London and New York: Kegan Paul Interna-
tional.

Nesvetailov, G., A.

1990 “Bolnaya nauka v bolnom obshchestve” (Sick sci-
ence in sick society). Sotsiologicheskiye Issle-
dovaniya, 11: 43-54.

35



SCIENCE STUDIES 2/1994

OECD
1994 Science, Technology and Innovation Policies —
Federation of Russia. Paris.

Ota, F., Tanikawa, H. and Tasuke O.

1993 Russia's Economic Reform and Japan’s Industri-
al Policy. Tokyo: Research Institute of Interna-
tional Trade and Industry, MITI Discussion Pa-
per DF-15.

Pastuhov, V.

1994 “Capital groups and political process in Russia.”
Paper presented at the Annual meeting of the
Westermarck Society, Turku, March 23.

Schedovitsky, P.

1994 “Reorientation of activity in the state of uncertain-
ty.” Guest lecture given at the University of Tam-
pere, April 25.

Science
1993 “Russian science aid falls short.” Science, 10
September: 1380-1382.

Sub-Panel on SOFT Science and Technology

1992 Recommendations for “R&D Basic Plan on SOFT
Science and Technology”. Tokyo: Prime Minis-
ter's Council for Science and Technology.

36

Ziman, J.

1990 “Research as a career.” Pp. 345=360 in Susan
Cozzens et al. (eds.), The Research System in
Transition. Dordrecht: Kluwer Academic Publish-
ers.

Zulman, O. M.

1983 “Informatsionnaya emigratsiya utchonyh -
postanovka problemy” (Information emigration of
scientists — setting the problem). Pp. 54-57 in
Kugel, S. A. (ed.), Inteliektualnaya Migratsiya v
Rossii (Intellectual Migration in Russia). Sankt-
Peterburg: Politehnika.

Erkki Kaukonen

Research Institute for Social Sciences
University of Tampere

P.O. Box 607

33101 Tampere

Finland



	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	




