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T he fall of the Soviet Union nearly a 
decade ago deeply affected Russia's 
ability to maintain excellence in the 

natural sciences and engineering. In the 
early 1980s the Soviet Union had the 
largest community of scientists and engi- 
neers on Earth, larger than that in the Unit- 
ed States by 10 to 30%, depending on the 
definition of degrees and fields (I). Today, 
dramatically reduced research budgets 
have led to the departure or dismissal of 
more than half of Russian scientists and 
engineers compared with those active in 
1990. Many of those who remain are 
forced to work part- or full-time outside 
their research institutions, usually at tasks 
not requiring scientific education, in order 
to supplement their meager salaries. Less 
than one-third of Russians with a science 
or engineering education are now actively 
working in their specialties. 

The fall of the Soviet Union and the end 
of centralized planning necessitated fimda- 
mental changes in Russia's higher education 
and research structure. Here, we describe 
these changes and examine governmental 
and foreigninitiatives directed toward sup- 
porting science and education (26). 

In Soviet times, the Academy of Sci- 
ences, which predominated in basic re- 
search both in fimding and in number of re- 
search institutions, received its budget di- 
rectly from the Soviet government, and fi- 
nancial support for Soviet research was dis- 
tributed on the basis of block funding to the 
institutes, without peer review. A rather 
strict division was made between scientific 
research and teaching; universities were 
not, as a rule, strong in basic research, a 
function given to the academy institutes. All 
educational institutions were free, without 
tuition fees. There were no private or non- 
governmental universities or colleges. So- 
viet education was also highly specialized, 
and young people were required to make 
early decisions about the careers they 
wished to follow, which greatly limited the 
course choices they could make. There 
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was no tradition of liberal education in the 
arts and sciences. 

A superficial look at the current state of 
Russian science and higher education might 
indicate that significant and beneficial 
changes are being made. Despite the severe 
financial crisis and the brain drain that has 
hit the scientific research community partic- 
ularly hard (7), several reforms have been 
enacted in science and education, at least on 
paper. Peer review has become a familiar 
practice to many leading Russian scientists, 

more closely with universities and local 
governments in order to obtain fimds and to 
maintain the strength of fundamental re- 
search. An effort is also being made to 
broaden technical education by initiating 
more courses in the humanities and social 
sciences. Tuition fees have been introduced 
in many institutions, often with continuing 
free education in some disciplines. 

When one looks closely at these devel- 
opments, however, a more complicated and 
often troubling picture begins to emerge, 
especially for the natural sciences. The in- 
crease in the number of institutions of high- 
er education in Russia does not in itself im- 
ply an increase in the amount or quality of 
scientific research performed in these insti- 
tutions. In fact, most of the new nongovem- 
mental institutions have very weak research 
facilities and devote themselves to teaching 
in the areas now popular with young Rus- 
sians, among which natural science and en- 

ginee>ng rank relatively -low. More 
than 75% of all courses taught in the 
new nongovernmental institutions 
are in management, law, and eco- 
nomics. Next in popularity are sub- 
jects such as psychology, religion, 
and journalism (10). 

Scientific research is much less 
popular in today's Russia than it was 
in the Soviet Union and remains 
concentrated in traditional institu- 
tions-the institutes of the academy 
and a few universities, most notably 
Moscow State Universitv (see the , \ 

An uncertain future. Founded in 1755, Moscow State figure) and St. Petersburg State Uni- 
University is one of the few Russian universities with a versity. Even in the few Russian uni- 
strong research tradition in the natural sciences. versities with strong research tradi- 

tions in the natural sciences, a divi- 
and the Russian government has created a sion is often made between research and 
rough equivalent to the National Science teaching staffs, with most scholars en- 
Foundation, the Russian Foundation for Ba- gaged only in teaching, while a few others 
sic Research. A host of new universities and only do research. In 1997, only 8.5% of all 
colleges, many of them nongovernmental, researchers in all fields in Russia with 
has been created. Between 1993 and 1997, doctoral degrees and 12.6% of those with 
the number of higher educational institu- the "candidate" degree were in universities 
tions in Russia increased by 40% to 880, (11). In contrast, American universities in 
and many of the new institutions of higher 1995 employed 54.2% of all scholars with 
education are nongovernmental (302 or the degree of Ph.D. (12). Furthermore, the 
34% of all institutions of higher education teaching load of university professors is 
are now nongovernmental) (8). Some of growing. The additional burden on univer- 
these institutions, such as Smolnyi College sity teachers is caused in part by the re- 
(a division of St. Petersburg University), are duction in graduate programs in the insti- 
trying to introduce liberal arts education and tutes of the academy. Also, many profes- 
elective courses. Student enrollment in high- sors have to teach in several different insti- 
er education in Russia today equals the peak tutions at the same time in order to survive 
reached in 1980, when it was a part of the financially. 
Soviet Union, with over 3,000,000 students The funding available to university re- 
enrolled (9). The Russian government is at- searchers from governmental resources is 
tempting to integrate scientific teaching and very limited. According to expert estimates, 
research more closely and has attracted sup- the average budget for a research project in 
port from foreign foundations to help Russia's universities in 1998 was equivalent 
achieve this goal. The Russian Academy of to $4500 (6). University researchers now 
Sciences has recognized that it must work have other sources of income, such as non- 
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governmental funds from contracts with 
businesses, teaching contracts with other in- 
stitutions (including the new private ones), 
rentals of university space, and foreign 
foundations. Still, the funding situation at 
the universities is dire. The new Russian 
Foundation for Basic Research gives much 
more money to academy researchers than to 
university ones: between 1994 and 1997, re- 
searchers in universities received less than 
one-quarter the grants from the foundation 
relative to researchers in institutes of the 
academy (13). Defenders of the privileged 
position of the academy would say that its 
predominance in research is a result of the 
superior quality of its researchers; critics 
would say that the system is biased against 
the universities and in favor of the academy. 
As there is a strong opinion among scien- 
tists in Western countries that the most pro- 
ductive and highest quality research occurs 
where senior researchers and young students 
work closely together (a particular strength 
of the American university system), the 
building up of research universities would 
be a healthy reform in Russia. Close rela- 
tions between leading scientists and young 
students is not a characteristic of the Rus- 
sian Academy of Sciences. 

Financial support for graduate students is 
very limited, and most students cannot af- 
ford to study far from their homes. Science 
and education in Russia are becoming more 
widely distributed geographically, a result of 
the increase in the number of students out- 
side the major cities, in contrast to Soviet 
times, when the majority of outstanding stu- 
dents went to the best institutions in a few 
very large cities. This has decreased the 
quality of the students in the most highly re- 
garded institutions. It may, in the long term, 
improve the quality of local institutions, but 
the higher education institutions in smaller 
cities often do not have adequate libraries 
and equipment or highly qualified staffs. Al- 
so, many of the new nongovernmental uni- 
versities and colleges offer substandard pro- 
grams of instruction, in which poorly pre- 
pared teachers teach without adequate texts 
or syllabi. And the best of these new institu- 
tions do not emphasize natural sciences. 

As a result of these trends, education in 
Russia is becoming more socially stratified; 
only the students from the small group that 
has prospered in the new economic condi- 
tions can afford to study what and where 
they wish, whether in Russia, Western Eu- 
rope, or the United States. Money is often 
more important than talent in determining a 
student's academic future. According to the 
Russian sociologist D. L. Konstantinovskii, 
children from workers' and peasants' fami- 
lies in the Novosibirsk area had less than 
half the chance of entering a university in 
1998 as in the Soviet Union in 1963 (1 4). 

In the past 6 or 7 years the Russian 
government has begun several programs 
calling for reforms in education, but very 
few of them give special attention to re- 
search in the natural sciences. An interest- 
ing exception is "The State Support of In- 
tegration of Higher Education and Funda- 
mental Science" launched in 1997. One of 
its major goals is the creation of "Educa- 
tion and Science Centers" intended to 
strengthen collaboration between re- 
searchers from universities and institutes 
of the academy. Sometimes these centers 
are physically located in the universities 
and sometimes, in the institutes of the 
academy. More than 300 such centers were 
originally created (15). However, almost 
no funds were received from the Russian 
government for the purchase of new equip- 
ment or for conducting expeditions or 
fieldwork. As a result, only approximately 
30 Education and Science Centers are ex- 
pected to survive by the year 2000, and 
these 30 will mostly be in those universi- 
ties and institutes that are already relative- 
ly strong in research. 

Numerous foreign foundations have 
tried to assist in the Russian efforts by 
strengthening fundamental research, and 
several of them emphasize the bond be- 
tween research and teaching (16). Opin- 
ions differ on whether foreign foundations 
should give preference to elite institutions 
or to regional institutions. The "Basic Re- 
search and Higher Education" (BRHE) 
program of the U.S. Civilian Research and 
Development Foundation (1 7 ) ,  just now 
getting under way, is unusual in stipulating 
that the eight "Research and Education 
Centers" it intends to fund must be located 
in universities outside Moscow and St. Pe- 
tersburg. Furthermore, it gives substantial 
support for new instruments and equip- 
ment, not just stipends. 

The outcome of all these efforts to sup- 
port research and higher education in Rus- 
sia, both by the Russian government and by 
foreign foundations, remains uncertain. Be- 
ing a scientist in Russia today requires great 
dedication, and the situation is not likely to 
improve quickly. Although there is more fi- 
nancial support for teaching than for scien- 
tific research, the quality of both research 
and teaching continues to decline because 
of a combination of financial shortages and 
"brain drain." But science and education are 
not dying. Large numbers of young Rus- 
sians still want higher education, and some 
still wish to pursue research careers in the 
natural sciences, despite the difficulty of 
finding good positions after graduation. 
Academician Alexander S. Spirin, director 
of the Institute of Protein Research of the 
Russian Academy of Sciences, reported in 
June that fewer students now choose to 

study his field, but that they are better 
trained and more highly motivated than stu- 
dents in Soviet days, when many people en- 
tered scientific fields just because it was 
prestigious to do so (18). 

Although science in Russia will proba- 
bly never regain the exceptionally favored 
position it held in Soviet times, there is 
hope that a new healthier basis for Russian 
science is being created. With the new re- 
search and education centers of the BRHE 
Program as an example, science has an op- 
portunity to become an organic part of 
Russian society, instead of being imposed 
on it from above. 
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