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Assessment of the S&T Potential in Eastern Europe 

Six years ago Herbert Fusfeld published his "magnum opus" - "The Technical 
Enterprise" (Fusfeld, 1986). In his study he asked the question, "What is the level 
and amount of technical activity in the USSR? What is the Soviet Union's 
ability to generate and to absorb science and technology relative to ours?" He 
observed that the Soviet Union had placed great emphasis on science and 
technology from its beginning and even before, since the use of technical advances 
for economic progress was embedded in the writings of Communist theorists. 
Data from the NSF Science Indicators estimates that Jn 1984 there were 
approximately 1,5 million scientists and engineers performing R&D in the 
USSR, roughly equal to all the OECD countries combined, including the United 
States. The Soviet Union led all other industrialized nations in such indexes as 
the percentage of gross national product devoted to R&D per 10,000 people 
employed. Despite this, Fusfeld concluded, there is no great concern in the West 
about competition in fields of high-technology products from the USSR, nor is 
the Soviet Union considered to be the leader in any substantial number of 
technical fields. He went on to say that the Soviet system is simply not designed 
for the effective generation and use of technical change in the civilian sector. This 
is not necessarily true for military use, which follows different criteria for the 
planning, conduct and integration of R&D. He found not the slightest 
evidence that the situation is likely to change in the foreseeable future (Fusfeld, 
1986). The fact that he did not even mention "en passant" the R&D performance 
of East Germany, Czechoslovakia or Poland speaks for itself. 

We see here the unfortunate consequences resulting from the separation of R&D 
facilities (in the former Soviet system) from the production process, or, how state 
support seems to be handed out on the basis of institutional reputation instead 
of on the basis of the technical merits of the specific projects in question. 
Another related problem was the rather inflexible Soviet system of central 
planning. Research, Development and Innovation are (often) an exploration of 
the unknown. Many creative discoveries or technical solutions are surprises. Thus, 
the choice of important research themes at an 



Kruse-Vaucienne, 1977; Zaleski and Wienert, 1980). 

It is thus not surprising that at recent international meetings in OECD countries when 
talking about the "Globalization of Technology" no reference was made whatsoever on the 
science and technology potential of the former socialist countries (Council of Academies of 
Engineering and Technological Sciences, 1988; National Academy of Engineering, 1987; 
Inose, Kawasaki and Kodama, 1991). 

Against this sobering background we have to ask ourselves - and this will be the 
"Leitmotiv" of my brief intervention - what is happening today to the vast science and 
technology potential of the former second world? Is there anything left which can be 
utilized under competitive terms, i.e., by western standards? To what extent is the large 
pool of scientists and engineers in Central and Eastern Europe, and in what is known 
today as the Commonwealth of Independent States an active part of the global technology 
resources which are being considered at this meeting in Stresa ? 

Only 3 years ago the results published of a Symposium organized by NATO on Science in 
Eastern Europe had this to say: "Whether the East can become part of the global economy 
is an open question. The answer for now is no. However, in the long term, Eastern policy 
planners must (allow for conditions allowing the creation of) effective linkages between 
the S&T and the economic systems within the context of globalization" (Sinclair, 1989). 

As far as science is concerned the last available Western assessment before the collapse of 
the Soviet Union reached the following conclusions: 

• Soviet scientists are often the first with new scientific concepts, 
but generally lag the West in innovating. 

♦ The work of Soviet scientists generally reflects an excellence in 
mathematics education exceeding that of the West. 

In summary, it can be clearly acknowledged that the scope and quality of Soviet 
theoretical research is largely comparable to that in the West. This is particularly so in the 
physical sciences, but may be true elsewhere probably due to this strong underpinning of 
mathematics. 

Lack of large-scale scientific computers and functioning networks may continue, 
however, ultimately to .constrain their contributions in the future. 

 



Conversely, the overall scope and quality of Soviet experimental research is 
generally unequal to their theoretical research and, because of the lack of 
necessary techniques and equipment, totally absent in some fields. The best 
Soviet experimentalists are, however, particularly in areas such as laser physics 
and materials, just as good intellectually as their Western counterparts. 
Frequently, hampered by problems of quality, availability and maintenance of 
instrumentation, they nevertheless often surprise Western scientists with the 
quality of the data they obtain with cruder equipment, demonstrating a deeper 
physical insight in many instances. It is conceivable that such abilities will not 
disappear overnight should improvements be achieved in instrumentation or 
equipment, by whatever route, though the Western S&T system may always 
have a positive lead time (Sinclair, 1989). 

As compared to the rather favorable assessment of the status in the major 
sciences, the assessment of the civil technology is rather bleak. The latest 
OECD study available on the Soviet Innovational Performance and the 
Technology Gap is rather severe. In most technologies there is no evidence 
of a substantial diminution of the technological gap between the USSR and 
the West in the past 15-20 years, either in the prototype (commercial 
application stages) or in the diffusion of advanced technologies (Wienert and 
Schafer, 1986). 

Significant Fields for Future East-West Cooperation 

After the fall of the wall in Berlin and after the disappearance of the iron 
curtain the integration of the science and technology potential of East and 
West is not meeting any more political obstacles. Are there any scientific 
discoveries or technological breakthroughs in Eastern Europe now available 
for transfer and application in the West? 

If we take the example of the technologically most advanced country outside 
the Soviet Union in the former COMECON, i.e., East Germany, the answer 
is yes in science and no in technology. 

In science, a number of former GDR academy institutes will survive because 
of their outstanding performance, for example: 

- non-linear optics 
- plastics research (synthetic polymers) 
- materials research 
- applied informatics and image processing 
- biotechnology and biosensors 



In industrial research, however, the East German R&D capacity, which was 
in the former COMECON second only to the Soviet Union, witnessed an 
almost complete collapse within the 2 years of German reunification-
Compared to the situation 2 years ago less than one third of the industrial 
R&D staff is today still employed and even their future is uncertain. 

By far the most important R&D potential of the former Soviet Union was 
concentrated in Russia. Russia already offers to the West some technology 
which is little known in western countries. Conversion from military to civihan 
industry, which has started in the former Soviet Republics, put forward for 
export a number of high technologies. In this respect the economy of the 
former Soviet Union has one characteristic trait. It includes quite a full range 
of science developments, practically all in the military-industrial complex and 
traditionally with low level of technological development, production efficiency 
and competitiveness in the consumer goods and manufacturing industries. 

As already said, in the Eastern part of Europe there are large centers of 
fundamental research and large concentrations of very capable scientists which 
are less and less used. There are 1.5 million scientists and engineers in the 1 
former Soviet Republics - more than twice as many as in the United States -
and they may be the republics' most underutilized resource. Joining their 
forces, together with the ability of Western industrialists in implementation of 
research results, into the end product could give a new impetus to 
technological progress. 

A team of American technologists has recently analyzed the technology 
potential of the conversion industry in the CIS countries and in some selected 
East European countries. They concluded that in the following technological 
areas there are promising fields for a close cooperation: 

List of Technologies: 

• Image Processing 
• Software 

 

- Algorithms 
- Mathematics 
- Compression 

 

• Observable 
• Materials 

 

- Composites 
- Super Alloys 
- Armor  
- Propulsion Systems 

 



• Welding 
• Metal Forming 
• Dynamic Flow 
• Superconductivity 
• Diamond Film 
• Pulse Power 
• Wind Tunnels/Testing 

- Aero 
                       - Hydro 

Source:  Ben R. Carroll, General Dynamics, Fort Worth, Test 

Likewise a West German High Tech Conference organizer has found that in 
the following large areas Western industrial groups or consultants may find 
some "gold nuggets" for technology joint venture or other forms of close 
cooperation: 

Main Areas Covered 

Environmental Technologies (Analysis, 
Damage removal, Control); Recycling; 
Weapon Destruction 
Machines and Plant for the treatment of 
industrial effluent, for biological, chemical 
and physical water treatment, disinfections, 
sewage and purification    treatment plant. 

Catalyzer for industrial process hydration 

Ultra-short pulsed lasers for environmental 
monitoring, for measuring and detection of 
water pollution, especially with oil 
contaminants. 

Machines and plant for waste treatment and 
recovery, radioactive waste disposal, grading 
and neutralizing, refuse depots, 
c o m p o s t i n g ,  i n c i n e r a t i n g ,  
pyrorytics/ hydrolvtics, refuse fermentation. 

Machines and equipment for the 
redevelopment of contaminated ground, 
groundwater and buildings. 

Machines and equipment for the treatment 

Equipment and devices for process control 
including capillary action flow-meters, gas 
analyzers, etc 

Shipborn lidar (special radar based on laser 
light) for the detection of the following 
substances: heavy metals, oils, organic 
matters in aquatic environment 

Materials and compounds for oil-slick 
elevation from the water surface. 

Safe conservation of dangerous military 
equipment. 

Waste Dressing and Utilization, Raw 
Materials Recovery and Reprocessing 

Machines, equipment and process 
engineering technology for the utilization of 
dry waste, damp deposits from the ore 
dressing industry and slag and other waste 
products from the iron and steel industries, as 
well as ash and slag from power stations. 



Equipment    for    the    manufacture    of 
chemical products including chromic salts, 
methanol, monocthanol amin, ortho and 
paraxylol. 

Plant and equipment for the manufacture 
of iron and steel, mechanical engineering. 

Machines and plant for wood, recovery and 
recycling, pulp and paper production. 

voltage switching equipment, etc.). 

Quality Control 

Technologies in the field of nondestructive 
testing, quality control for electronic 
components and equipment, devices for 
testing and measuring (sensors), automatic 
control systems, electrical equipment and 
navigation systems. 

 

Metallurgy 

Machines and plant for the 
production of metal powder and metal-
ceramic powder. 

Machines for the production of bimetals. 

Titanium: The Russian armament industry 
has enormous stocks of titanium (60% of 
world titanium stock) and the special know-
how for the production of titanium. 

Metalworking and Processing 

Machines and plant for the production of 
fasting of various forms made of black 
metal and non-ferrous metal. 

Multilaycred structures: Manufacturing 
and shaping. 

Laser technology for welding, cutting, 
thermal hardening and surface treatment. 

Electrical, Electronic and Microelectronic 
Engineering 

Equipment for microelectronics and fiber 
optics. 

Fibre-optical sensors 

Energy saving methods (hardware and 
software for the energy saving problems of 
duties etc). 

Plastics Engineering 

Environmentally friendly technologies for 
the manufacture of elastomers, silicon 
rubber, compacting materials, membranes 
and cell-wall materials, flourelastomers eta, 
including recycling processes. 

New Materials 

Microperferated Films: Industrial 
production of very thin, perforated films 
like filters for medical usage. 

Development of a new technology for the 
production of leucosaphires. These crystals 
are used for microchips, optical wide-band 
windows in aggressive environment, optical 
items for infrared and ultraviolet range, 
UHF-electronics, laser-mirrors and for 
grinding. 

Gas-permeable films: Plastic films with the 
permeability to certain gases in just one 
direction. Application: food packaging, 
medical usage, etc 

Class/Ceramics 

New types of glass and ceramics. 

Optical Industry 

New types of medical lasers:     Medical 

 



application (pulmonology, ortholaringology, 
oncology) 

Laser for ultra-thin cutting, etc. 

D u a l - W a v e le n g t h  l a s e r  o n c o -
ophthalmocoagulator for intraocular and 
external eye tumor treatment. 

Erbium-glass corneascieral laser coagulator for 
cornea profile correction and treatment of 
cornea diseases (ulcers, etc). 

Development, production and testing of 
various optical components, e.g-, test and 
measuring instruments, prisms, lenses and 
assembling of optical instruments 
(telescopes, interferometers, photoelectrical 
microscopes, etc.). - 

Know-how for the development of a 
"hologram camera" for industrial use, high 
quality hologram’s. 

Medical Engineering 

Medical   Instrumentation   (see   as   well: 
Optical Industry). 

Chemical Industry 

Storage of gas in solid matter which is 
chemically neutral and safe. Market 
potential for medical emergency, oxygen 
sources in planes, mountain sport, energy 
supply. 

Production and supply with ultra clean gases 
(02, N2, Ar, He, H2) for industrial usage. 

EDP - Communication and Entertainment 
Technologies 

New computer-based techniques for sound 
processing. 

 

Aviation and Aerospace Technologies 

Conversion of launch equipment into 
industrial machinery, such as mobile cranes, 
pile drivers, logging equipment and fire 
fighting equipment. 

Commercial applications of satellites for 
remote sensing, environmental monitoring, 
communication, etc 

Food Processing Industry 

Machines and plant for the production, 
batch weighing and packaging of 
farinaceous products, oat flakes, dairy 
products, meat products as well as baby 
foods based on milk, vegetables, meats and 
cereals. 

Machines and equipment for the 
production of canned and bottles 
vegetables, such as beetroots, carrots, 
tomatoes, cabbage, stone, core and soft 
fruits, jams and preserves. 

Machines and plant for the production, batch 
weighing and packing of chocolate, 
chocolate confectionery, and sweets. 

Machines and plant for the sugar 
industries, vegetable oil, margarine, 
mayonnaise, special fats, etc as well as for 
surface active foodstuff (monoglycerides) 

Technology for instant quality analysis of 
biological material and ecological 
contamination of foodstuffs. 

Equipment for the production, batch 
weighing and packing of yeast, starch and 
molasses. 

Machinery and equipment for mills and grain 
stores, for the production of groats, mixed 
feeds etc Barley mill equipment. 

Equipment for the production, batch 
weighing   and   packaging   of   glue   and 



Last week in Berlin, for the first time in almost 60 years, the International 
Aviation Fair opened its doors. One of its main features is the high number 
of East-West-cooperation offers in the field of aviation and space technology. 
There are new opportunities which have been unthinkable until recently, but 
some Western producers are viewing this development with mixed feeling 
since they also face over-capacity problems in their own countries. The 
fashionable term of "conversion" is after all meant for East and West likewise. 
A British-Russian Consortium has signed a leasing contract for 5 Russian 
Sugar Transportation Planes Antonow A 124, BMW-Rolls Royce is supplying 
the new Tupolew medium range jet with Turbo-Engines, the European Space 
Agency has given quite a number of Research Contracts for the Space Glider 
Henna to the Russian Space Agency. 

Since the future of NASA and ESA is as uncertain as the Russian space 
industry with its estimated 600,000 employees (Ronzheimer, 1992) there are 
great speculations for the creation of integrated East-West space programs. 

The expected demand for a complete renewal of the Russian airplane fleet 
within 12 to 15 years, amounting to approximately 1,200 orders, is in the 
center of interest for the American and European aviation industry. 

The New Boundary Conditions - Rules of the Game 

Since the dimensions of the East European Science and Technology 
Enterprise have been colossal, its collapse is also of a gigantic dimension. 
The former USSR Academy of Science has been converted into the Russian 
Academy of Sciences, but the future of its funding is uncertain. The former 
Soviet republics have already had their own academies within the all-union 
system. Now they have to find their way into autonomy and their way to 
secure funding. 

None of the former COMECON countries has gone so far as the former 
GDR which has to adapt within a very short span of time to the West 
German system. In March of this year East-West Science cooperation 
meeting in Bonn was attended by the Presidents of 15 central and East-
European Academies and Research organizations. The aim was to create 
solidarity cooperation mechanisms among scientific organizations. The French 
Research Minister Hubert Curien has launched a similar appeal with the 
Director-General of CERN, Dr. Rubbia. The International Council of 
Scientific Unions (ICSU) has created a special committee headed by Dr. 
Epstein for the same purpose. -The UNESCO Director-General, Federico 



U.S. Foreign Secretary Baker together with his now retired German colleague 
Genscher have launched a special financial scheme aiming to prevent Russian 
nuclear scientists from selling their skills to alien countries. 

Whereas the World Republic of Science seems somewhat to function, the 
industrial R&D scene and the East-West Cooperation in technology is more 
desperate. 

If very little if anything can be expected to survive from the industrial R&D 
infrastructure of the technologically most advanced former COMECON 
country, i.e., Eastern Germany, there are no great hopes for the others if we 
look only at the level of R&D and the level of technology in general for civil 
(or commercial) applications. 

Another matter altogether is the military  and space technology of the former 
Soviet Union. It is only this complex field - in addition to the already 
mentioned basic sciences - on which the Western interest for cooperation 
seems to be oriented. 

Conversion of the armaments industry which involves reallocating military 
production capacities to the civilian sector is of increasing concern to 
practically all CIS governments. Since the conversion problem occurs 
simultaneously with the sudden break down of the traditional sector 
COMECON economic relations, the breakdown of economic relations among 
the CIS members as well as the restructuring of the industries in all CIS 
countries, the problem reaches a crisis dimension unparalleled in any other 
part of the world. However, conversion is not to be seen as a threat to the 
solidly established military industry, it allows also new opportunities to 
modernize the civilian sector and to give a new impetus to international 
cooperation. 

The necessity for conversion is driven by political considerations. The 
immediately felt consequences have implications inter alia for the industrial 
infrastructure of the CIS, the employment, the international competitiveness, 
and the R&D potential. 

The Western partners are interested in East-West cooperation in the field of 
conversion for the following reasons: 

access to the results of R&D and to technology which can be 

used for civilian purposes in the West, 
joint ventures with;, former military high-tech industries, 



Pan-European environmental issues, 

in view of the Chernobyl accident, rethinking of the safety 
aspects of nuclear energy generation, 

The CIS partners are interested in East-West cooperation in the field of 
conversion for the following reasons: 

marketing of technologies and R&D results 

integration of the CIS scientific and technological community 
into the science and technology network of the Western 

industrialized countries and particularly into the large science 
based intergovernmental programs of the EC (ESPRIT, JESSL 

etc.), 
large-scale assistance is needed in the training of managers in 

industry, science and government, 

advice is needed to find solutions for well defined particular 
problems (Standke and Borg, 1992). 

The model of OECD's predecessor, the OEEC in post-war Europe and the 
role of EPA may be worthwhile studying today in the rebuilding of Eastern 
Europe. 

Another way to make use of talents in the Russian science and technology 
community is of a more pragmatic nature. It may be called "Rent a scientist-
Programme". To this effect the Financial Times reported on 27 May 1992: 

Russian scientists hired by AT&T for $60/month 

By Alan Friedman in New York 
AMERICAN TELEPHONE & TELEGRAPH hired 100 fibre optics scientists 
and technicians from the Russian Academy of Sciences in Moscow at the 
bargain salary of $60 a month per scientist. 

The one-year renewable contract, which begins next Monday, puts AT&T 
among -c first U.S. companies to have found a way of using the wealth of 
talent  behind in the break-up of the Soviet Union. 

Corning, the glass company, also announced it had signed joint research 
accords that would employ more than 100 Russian scientists on basic research 
projects in glass.  Corning did not disclose how much it was paying. 

The AT&T deal calls for the Russian team to work full-time in Moscow, 
under subcontract in cooperation with the 100-strone fiber optics team in the 



Bell said the deal was worth "a few hundred thousand dollars", and would 
include funds for travel by the Russian scientists to the U.S. on brief visits. 

Bell will also provide funds to the Russian Academy's General Physics 
Institute to purchase equipment for the research projects, which are expected 
to focus on developing high-strength fibers and metallic coatings on optic 
fibers. 

Dr. Kumar Patel, executive director of Bell Laboratories, said the equipment 
to be supplied, including some laser systems that are a generation old, would 
not violate any of the Cocom restrictions on the export to Russia of 
sophisticated U.S. technology. "At present there is no intention of transferring 
the latest fiber optics technology to Russia," Dr. Patel explained. 

Fiber optics has become a crucial telecommunications technology, rapidly 
replacing copper cabling as the medium of choice for high-speed digital 
transmission, ranging from telephone to computer systems. 

The deal includes an unusual intellectual property rights agreement. This will 
allow the Russian institute to retain patent rights within Russia for any 
products developed during the research, while Bell Laboratories will have the 
patent rights for the rest of the world. 

In March, Sun Microsystems of California enlisted a team of 50 former Soviet 
defense researchers to work on super-computer applications. They are 
believed to be receiving even lower pay than the AT&T subcontractors. 

The Bush Administration itself recently finalized a contract with 116 nuclear 
scientists at the Kurchatov Institute of Atomic Energy in Moscow to help in 
the development of a fusion reactor. These scientists are believed to be 
receiving around $65 a month. 

AT&T has been active in seeking business throughout the former Soviet 
Union and recently introduced a direct-dial service to all of the republics. 

Conclusions 

The performance of basic research in the Soviet Union and in some of the 
other eastern Europe countries is regarded as rather strong. In the absence 
of market forces and fierce competition among enterprises, however, the 
translation of the results of fundamental research into elements of the 



from results in military and space research to civil applications, one of the 
most important sources of technological innovation in western countries, was 
practically unknown. 

The severe economic reforms which all eastern European countries now face 
will also inevitably change the research system of these countries. There is 
real danger that many R&D personnel will be made redundant, while others 
may move outside their countries. This is likely to have a considerable, 
negative long-term impact on the economic takeoff so badly needed in eastern 
Europe. 

What seems to be called for is a series of measures aiming to mobilize, 
therefore, the considerable assets of eastern Europe, heading them towards 
new horizons: 

• Integration within the knowledge-transfer system of the OECD 
countries. 

• Screening achievements in the basic sciences and linking them 
with market-related mechanisms. 

• Opening of western European programs such as Eureka or 
COST to firms in eastern Europe. 

• Creation of East-West joint ventures in R&D. 
• Exploration of how the scientific potential of the former 

socialist countries could also be used increasingly for problem- 
solving in developing countries. 

• Extension   of   the   successful   OECD   series   of   "country 
examinations" of science and technology policy to the eastern 
European nations. 

What can be said after all this about the "growing East-West Technical 
Interdependency" as the title of this short contribution calls for? 

First of all, the effective use of global technical resources in East-West and 
North-South relations cannot afford the dangerous luxury of ignoring the 
talents of millions of qualified scientists and engineers in Eastern Europe and 
in the CIS which are presently not integrated into the system of Western 
Industrialized nations (Standke, 1991). 

The precondition for such integration will be the speedy introduction of the 
notion of entrepreneurship into these countries (Arzeni, 1992; Abell and 

 1997 more thanks are needed  to assist conversion  in 



abolition of the COCOM export restriction system which has become obsolete 
in any event (Staaten an Osteuropa sollen Cocom-Mitglieder werden, 
1992). 

The restructuring of the economies of Eastern Europe and of the CIS calls for 
massive Western know-how transfer. The entire public sector and industrial 
infrastructure need modern investments of an order of magnitude unheard of 
before in international cooperation. The West German annual transfer of 170 
billion. DM into East Germany with its only 17 million inhabitants may give 
a feeling of the magnitude of the dimension of the problem. 

Eastern Europe will be the fastest growing market for technology in the years 
to come. Robert Cornell stated: The process of globalization of technology 
benefits everybody, that is to say, also the more advanced developing 
countries." The "economies in transition" as they are being called by the 
OECD have today a huge demand in modern technology but presently no 
purchase power. But unlike many of developing nations of the Third World 
they dispose of a large potential of qualified scientists and engineers and this 
is, after all, the most precious global resource. 
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