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The transition to a democratic society and the victory of the market forces over “scientific socialism” brought about break-up of established relations and bonds within and between different spheres of activities and extreme structural adjustments in all post-communist countries of Europe. Political liberation launched the process of cultural, political and economic re-integration with Western civilization. 
During the first years of breakthrough of political liberalism and rapid economic changes, the new national goals of Estonia were connected with general Return to Europe [M. Lauristin et al, 1997]. The Return brought about the reforming of all spheres of economic and social life. It involved the complicated task of transforming of universities and R&D establishment, adapting these to the new political and economic conditions, building new linkages and relationships between academy-industry-government and new bridges to international science community.

The science policy framework in small countries is different from that in large ones, as a country's size, the availability of human and material resources and its existing infrastructure set certain constraints on the development of its science and technology. The history of science in the Baltic States is a good example of how belonging to a great system or being a small state have determined the development of science, its institutional frames and science policy. A specific feature for this region is that during the 19th century it was a bridge between East and West, a mediator of new scientific ideas and experience. With it openness and international co-operation became an important factor for development of knowledge and science in Estonia. In 1940, the Soviets closed the borders, cut through established bonds, broke down the bridges with the West for half a century.

The collapse of former political system together with its administrative structures created a certain vacuum in S&T policy in Central and Eastern European countries and the Baltic States. It was filled by “bottom up” efforts of scientists to restructure the R&D system according to patterns adopted in the West and in line with the market orientation of the economy. These efforts were aimed mainly at restoring the freedom and autonomy of science, at getting free of hierarchical management and planning of R&D, at liquidating internal barriers between the different science sectors and structures, at re-opening the gates to free exchange of information and co-operation with the West. 

Turn to the West. Internal transformation of academic system

After restoration of independence the main watchwords for Estonian R&D became democracy, openness, co-operation. Learning the experience and facilitating collaboration with Western countries were pivotal for the process of restructuring Estonian science and innovation system into a form compatible with a market economy. The aims of collaboration ranged from diffusion of cultural, management and administration technologies from developed countries to prevention of a significant decline in scientific and technological capabilities in Estonia and to promoting direct co-operation of researchers. Thus, the first steps of the reform of R&D establishment, launched by scientists’ initiative were based to a considerable extent on know-how obtained from western countries. Thereby the recommendations of the evaluation of whole science of Estonia, carried out by the Research Councils and the Royal Academy of Sciences of Sweden in 1991, included all basic aspects of reform of Estonian science establishment.

During the first years (so-called dissolution period) the reform covered only academic institutions. Business enterprise sector was enfolded in this process. The main attention was paid to five key problems: restructuring decision-making, creation of legislation, reorganizing R&D funding, restructuring R&D system and reforming higher education. The first three were solved in the first couple of years by establishing non-governmental decision-making bodies – Research Councils, by passing a number of laws on universities and R&D organization, by substituting Soviet-type institutional financing with competitive grants. Due to resistance of the Academy leaders the start of structural changes of R&D establishment was delayed for several years. Characteristic to Soviet system barriers between universities and research institutions persisted. 

In the course of restructuring economy most of the so-called branch institutes, established by all-(Soviet)Union ministries, as well as construction and technology units at various enterprises (which had little relation to the needs of local industry and the national economy) dissolved or were liquidated. This group of R&D institutions – one constitutional element of the Triple Helix - disappeared from the R&D system of Estonia. Cooperation of researchers with industry was casual. The allocations from the business sector to R&D did not exceed 10-12% of total financing. 
The new politicians and quickly changing governments did not play active role in reforming R&D establishment. In the first half of the 1990s their involvement remained formal. RTD clearly did not occupy top position on the political agenda that was dominated by issues of economic policy. The Ministry of Education (in charge of science matters) took part in the exchange of ideas and decision-making on R&D matters via its representatives in the Estonian Science (from 1994 - R&D) Council and the Estonian Science Foundation Council. But the Ministry took no role in analyzing the situation, designing S&T policy and generating structural changes. Its main concern was the reform of the educational system. In these years the main lever of science policy was  allocation of extremely limited funds to science. 

It is not an overstatement to say that in the first years of transformation international assistance to the reform was more substantial than support from local policy-makers. Or, in other words, the bridges to international science community were erected faster than the footbridges to local authorities and business enterprises. Estonian researchers were keen to enliven co-operation with colleagues in other countries, no matter in which form - collaborative work on certain projects resulting in joint publications, foreign exchange of scientists, doctoral and post-doctoral studies, etc. And it appeared that to find common language with the members of the same “fraternity” abroad was far more simple than to initiate a dialogue with local policy-makers.  

Thus, in 1995 in 19 research institutions of the Ministry of Education of Estonia (737 researchers) 178 joint projects involving researchers from 25 countries were under way. 35% of the partners were from the Nordic countries. In the next group (40%) USA, Germany, Great Britain and France dominated. The increase of intensity of international co-operation is illustrated by growth of publications written in co-authorship with scientists from other countries published in SCI-journals during the last years of communist rule and first years of independence. It grew from 25% in 1986 to 44% in 1991 and 59% in 1997.  This analysis reflects also the change of the geography of co-authors: in 1986 67% of these were from the USSR, in 1991 - 29% and in 1997 only 11% were from the equivalent region – the CIS and the Baltic States. However, dying down of traditional cooperation with RTD organizations and partners in CIS is a most disturbing tendency [H.Martinson, T.Raim, 2000].

The researchers of Estonia were comparatively successful in competing for participation in EC co-operation and RTD programs. The participation has not only provided significant financial means but initiated the collaboration with high-level research groups in EC Member Countries resulting in publications in refereed journals and a number of practical applications. In 1994, the number of Estonian participants in the PECO/COPERNICUS programme (launched in 1992) was already 25, in the Third Framework Programme - 18. It appeared, that by distribution of COPERNICUS’94 grants to researchers from the CEEC and the Baltic States per Million capita, Estonia was the most successful (24.1). The next places belonged to Slovenia (17.6) and Hungary (11.1).

However, the most critical problem – the weakness of national innovation system remained out of the view of politicians. Emerging new companies did not have disposable resources for developing new products or production technologies. As for political decision-makers, no strategies for technological development, enabling the country to be competitive on European scale were elaborated, no national S&T policies formulated. Public investment in RTD was low, with a primary focus on basic research and on those fields of science that were not connected to industries. Domestic patenting activity was (and still is) very low. 
The change in academy-government relations

By 1994, Estonia had stopped its economic decline. The former centrally planned economy had become market oriented, with liberalized foreign trade and a privatized public sector. The cornerstones of the economic policy in Estonia became stability of the national currency, a balanced state budget, a proportional income tax, and a liberal economic policy coupling economic competitiveness and openness with a minimal degree of state intervention. Economic growth was fueled by increasing imports of new technology, foreign investment and accumulation of know-how. In December 1997, the European Commission made the decision to invite Estonia to the negotiations on joining the EU among the first five post-Communist countries selected.

The clear political target of Euro-integration became the accelerator for working out a national S&T policy as a part of the states’ economic and culture policy. The attention of policy makers toward S&T policy matters began to increase. Paragraphs devoted to science and innovation appeared in the economic policy papers of every new government. Decision-making over R&D matters passed over to the hands of governmental structures. True, due to smallness of the country and limited number of decision-makers, people with scientific background remained the main designers of S&T policy.

Breaking boundaries between universities and research institutions started after the Ministry of Education launched institutional restructuring of the R&D system aimed at building up a balanced system of education, research and development. It was assumed that concentration of research potential into universities would allow to canalise limited resources to priority areas of R&D, to link researchers with students and improve the age-structure of research personnel. In 1994, political decision to transform the Soviet-type Estonian Academy of Sciences into a classical type of Academy - an association of the scholarly elite – was made. It was accomplished in 1995 by transforming research institutes of the Academy into state or public institutes.

Since 1996, a PHARE program has supported the restructuring of science and technology establishment in Estonia, as well as co-operation with EU institutions in R&D fields. During the second half of the 1990s, incorporation of 17 research institutes of the Academy of Sciences into four universities was performed. It was one of the basic recommendations of Swedish evaluation of Estonian science in 1991. However, the process of substantial integration proved to be much more complicated than was expected. The goal of this step – breaking barriers between higher education establishments and research institutions, promoting co-operation and opening up research institutions to an influx of the younger generation is not yet fully achieved. The reform of university education is also still continuing.

In 1997, the Organisation of Research and Development Act was passed by the Parliament. This Act defined clearly the roles of governmental institutions, funding bodies and research establishments. It is based on the following principles:

· Legislative diversity of R&D institutions.

· Diversity in sources and kinds of financing.

· Multiplicity of decision-making bodies.

· Regular international evaluation of R&D institutions by science field (once every 7 years).

The Act was directed towards R&D institutions and research and development activities, business enterprise sector and experimental development works remained out of its range. One of the most acute problems – creating organizational conditions to enhance innovation – remained unsolved. According to R&D statistics, the business sector's expenditure on R&D accounted for only 8-9% of the total in 1997-1999. Expenditure for basic research was still dominating and the share of expenditures for experimental development remained far too low. True, such a funding has kept high standards of basic research and higher education which is a “must” for a small country. 

At the same time, a number of bridging organisations linking academic institutions and industry came into life. There are two science parks, centred in university towns Tartu and Tallinn and tens of spin-offs based on public universities in Estonia. The University of Tartu and Tallinn Technical University both have Innovation Centres for commercialising the results of R&D, promoting entrepreneurship among university researchers and graduates, extending international and domestic R&D co-operation. In 1996, Centres for Strategic Competence were established at these universities in the fields of biotechnology, information technology, materials science and environmental technology.

The relatively quick development of the Estonian economy was based mostly on trade, brokerage, stock exchange operations and other not directly value-adding activities. The main problems for Estonia were (and still are) a foreign trade deficit, a weak technological base of industry and a lack of information concerning the real customer needs of firms. There were other drawbacks, such as a shortage of highly trained specialists and labour force in perspective high-tech areas, weak patenting activity, absence of management skills. The weakness of one of three constitutional elements of Triple Helix did not make feasible interaction between university, industry and government. 

Internationalization  
From the second half of 1990s, in conformity with the political course aimed at EU membership, the main feature of government S&T policy became internationalization. The strategic course was defined as the integration of Estonian R&D system into the EU S&T actions and structures and developing a knowledge and innovation-based learning society. In S&T policy documents prepared for the EC, the long, medium and short term prime activities as well as top priority areas of research - biotechnology, innovation technology, material science and environmental technology - were defined in accordance with EC priorities. Taking part in EU S&T programs as an equal partner became a significant goal. Estonia was the first “PHARE state” declaring its readiness to pay the participation fee when joining the EU Fifth Framework Programme. As of January 2002, the number of participation of Estonian organisations in this program was 123, the success rate - 23 % .
In 1999, Estonian Science Foundation and Estonian Academy of Sciences became the members of the European Science Foundation (ESF).  Estonia has its representatives in all five Standing Committees of the ESF and is already involved in the ESF activities by participating in three scientific programmes (NATEMIS, IMPACT and GENOMICE) as well as in EUROCORES program OMLL. The Academy of Sciences is also active in ALLEA and ICSU activities. Involving foreign peers in grant competitions (since 1995) and evaluation of all fields of science by foreign expert teams launched in 2000, are also good means for promoting co-operation with colleagues in other countries.

In 2001, the creation of the Estonian network of Centres of Excellence in Research  started. Two centres (one in physics, another in biotechnology) exist under the EU scheme. There was a local competition for establishing the other six. The centres are supported by Estonian Government and will be linked to the European network.
All these decisions and steps were made in the frames of the government (foreign) policy and/or initiated by scientists. The industry was not involved into this process  of building the innovation-based society. Foreign experts, assessing Estonian innovation system, pointed out that Estonia had good basic science and a weak innovation system. 

At the same time, technology transfer and the capacity to adopt technologies produced elsewhere had become a means of prime importance for development of technological capacity of local industry. Business enterprises preferred to order R&D works from abroad. Thus, in 1998, in Estonia the amount of R&D ordered from abroad exceeded the domestic amount for about 1.4 times. Due to liberal and cost effective business environment and the proximity of CIS markets, Estonia became successful in attracting foreign direct investments. In the second half of 1990s, the amount of foreign direct investments grew rapidly. Thus, with FDI inflow by 10.6% of GDP, Estonia was on the first place among the CEEC and the Baltic States in 1998 [EBRD, 1999]. However, the medal has another side: foreign companies tend to carry out the R&D works in their home-countries and are not interested in establishing contacts with local R&D institutions.

Strategies for innovation and new links

In 2000, only ca 9% of R&D was financed by business enterprise sector. According to the survey of Statistical Office of Estonia, every 32nd enterprise with 20 and more employees declared that they had made expenditures on R&D. 507 (out of total 4570) researchers and engineers were employed by firms. Intramural expenditures of enterprises on R&D were a little over 8.3 Mill. Euro [E.Ots, 2002]. But science-industry co-operation in the borders of Estonia was almost non-existent. Thus, the survey “Entrepreneurship in Tartu 1998” showed that more than 4/5 of enterprises of the university town did not conduct any projects connected with research institutions and more than half did not use opportunities for consultations with researchers. 

Once again the analyses and recommendations of foreign experts became the catalyst for building up new innovation management and support structures and working out a national R&D strategy [Coopers&Lybrand 1997, Hernesniemi 2000]. The experts insisted that politics have to realise the importance of RTD for improving competitiveness of Estonian industries for new common markets. They pointed out that large public sector investment into technology and technology-based firms and extensive education of officials and experts is needed and government has a key role in boosting these investments. They also stressed that the awareness of business leaders of importance of R&D as a growth factor must be raised. These recommendations and intensive lobbying of scientists resulted in a shift of accents in S&T policy in Estonia towards developing of national innovation system. It seems that a change of generations in government institutions played also some positive role.

In 1999, the Technology and Innovation Division with young and capable staff was established in the Ministry of Economic Affairs. In the end of 1990s, a number of strategic documents outlining the promotion of a knowledge-based economy, innovation and R&D activities as key measures were compiled. The strategic goals of R&D and innovation policy of Estonia were formulated in the Program on Innovation (1998) and in the draft of the White Paper on R&D Strategy (1999), both approved by the Government. The National Development plan for the years 2000-2002, prepared by a multitude of key institutions and actors and endorsed by the Government in 1999, had concrete chapters for industry and business development, including support for promoting entrepreneurship, innovation and technology transfer. From January 1, 2000 the corporate income tax (26%) has been reduced to 0% on all revenues re-invested in the business.  But it took three years of efforts to get a blessing of the highest legislative body to the Estonian R&D Strategy. 

The first concrete steps towards implementation of the Strategy were taken in 2000, when the state system of foundations, responsible for supporting business, innovation and RTD and promoting investments and exports was re-structured by the government. The re-structuring covered nine foundations under the auspices of five ministries. It involved setting up a number of new organisations, among these the Foundation Enterprise Estonia with five Agencies and two regional offices. The Innovation Fund (established in 1991) was re-organised into Estonian Technology Agency. The four other agencies are: Estonian Trade Promotion Agency, Estonian Tourist Agency, Estonian Foreign Investment Agency and Estonian Regional Development Agency. In parallel, the Credit and Export Guarantee Foundation for providing risk capital for SME-s and guarantee schemes for technological transfer was established.

In 2000, the White Paper - “Knowledge-based Estonia” Estonian R&D Strategy 2001-2006 - was prepared by the Ministry of Economic Affairs and the Ministry of Education and presented by the Premier Minister to the Parliament for discussion. It was approved by the Parliament in December 2001 (for 2002-2006) [Knowledge-based Estonia, 2002]. In this document the significance of participation in formation of European Research Area and the role of the state as an investor into RTD, the catalyst and regulator of developing RTD are stressed. The main attention is paid to technological development and innovation. The key areas – technologies for the information society, biomedicine with applications and materials technology -- are formulated in concordance with European science policy. The most important reasons to choose these three areas are the existing scientific potential, signs of growing enterprise sector using this potential and the wide area of possible further applications. The Strategy also designs the ways for strengthening the infrastructure for applied research and innovation, launching national programmes for fostering the key areas of RTD and establishing centres of excellence. 

The Strategy foresees rapid growth of R&D expenditure - from 0.8% from the GDP in 2002 up to 1.5% in 2006 with preference support to development works. It also stresses the need of increasing the role of private sector in R&D funding. The need of stimulation partnership between enterprises’ developmental activity and research is especially pointed out. One of the means to achieve this is building up the network of bridging institutions, particularly innovation and incubation centres, and centres of competence oriented to know-how and technology transfer. In the Strategy special attention is paid to the promotion of international R&D and innovation co-operation and it’s role in Estonia’s accession to the EU and support for participation in different international programmes.

Active participation of the Ministry of Education and the Ministry of Economic Affairs in working out this document together with the Academy of Sciences prove the development of dialogue and understanding between politicians and scientists. 

x x x

Estonian science community is preparing the participation in the EU’s 6th Framework Programme. The recent EU document “Towards a European Research Area” has been discussed widely in Estonia. Increasing the role of Regions and integration of the scientific communities of Western and Eastern Europe as well as mutual opening of national programmes in the frames of this scenario are of particular interest for every pre-accession country. However, in spite of definite progress in articulating and realising a strategic S&T policy, there is much to be done to implement this policy. Thus, the dialogue between the scientific community and parliament-government-society must be intensified. State budget allocations for R&D must be increased in congruence with the "White Paper," with primary attention and support being given to applied research and technical development. A basic problem to solve is: how to initiate co-operation between research and industry and how to involve industry in the performance of R&D.
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