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T
HE LAST decade starting from 1990 was marked by essential changes in Baltic countries and it is reasonable to call it as a period of transition. Social economical changes are so deep and quick that even quantitative estimation of these changes becomes a real challenge for scholars and practitioners. Everyone has acknowledged that statistical information collected describes the period, when law, social and economical environment, legal status of institution, methodology of statistics and many other things were changing rapidly. The transformation of academic community and scientific activity in the region and Lithuania especially was very directly influenced by the global geopolitical changes as well. Having in mind the complexity of the processes involved and possible high level of uncertainty we are taking attempt to present statistical analysis of transformations in Lithuanian R&D sector. This is stimulated by the real need to increase correspondence of science policy-making decisions with actual dynamics of processes in scientific community. Countries of Central and Eastern Europe (CEE), experiencing very rapid social and economical transformation faces difficulties to secure appropriate public funding for science and higher education. Simple comparison of available quantitative indicators shows trends to considerable collapse of science potential in CEE. At the same time countries of the region in their EU accession process and rapid restructuring of scientific systems lose their own ties in the region. The need to share the experience making reforms of science and higher education, adjusting the scientific infrastructure to the national and regional needs provides additional arguments for us in this study. We present various Lithuanian Science Indicators Key Figures available in the period from 1990 to 2000. The Lithuanian Department of Statistics is the main information source for us [1]. Information from other sources and definitions involved were adopted when needed [2, 3].

Lithuania, as well as any country in transition suffered dramatic changes during the period of conversion from the planning to the market economy. As it is obvious from the dynamics of prices in their levelling with world prices [4], Gross National Product (GNP) grew up to 10 times in hard currency (USD), but considerably declined measured in stable, for example year 2000 prices, see Fig. 1 (Data: Statistics Lithuania and The Bank of Lithuania [2, 3]). Significant structural changes in the country’s economy and drastic shrinking of the markets in the East were prevailing in the transition of 1991-1997. Despite the decline in GNP (2000 year prices) the quality of Lithuanian products and services, exports to the West and general international competitiveness of National economy increased considerably in this period. How should we estimate changes in R&D sector? Let us start our analysis of science transformation in this period from the number of R&D Staff, which provides reasonable indication of the scientific potential in the country. In Fig. 2 we present change of number of scientists (persons engaged in research
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activity having scientific degree or academic titles) and researchers (scientists + technicians and equivalent staff involved in research) in Lithuania from 1990 to 2000. Lithuanian S&T suffered an abrupt decline in 1990-1994, when major social economical changes took place. This decrease has occurred mainly due to the elimination of the so-called branch institutes of the former times, as well as the withdrawal of the assisting personnel from the science field. The decline of number of scientists and researchers in this period is in close correlation with decline in number of R&D institutions (Fig. 3) as [image: image3.wmf]Fig. 11.  R&D financing in 2000 year prices, Mill. Lt,
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well as some recovery of researchers later, when new type institutions were established. The number of researchers is much more flexible than number of scientists and more sensitive to the changes in the labour market. Stable decline of scientists is alarming for S&T policy makers. In the Fig. 4 we provide R&D staff numbers calculated to the full-time equivalent (FTE = head count – 2/3 research and education staff in higher education sector), as only 1/3 of financing and work time are devoted to the research in higher education sector. The Governmental and business sectors experience major collapse in comparison with higher education sector – Fig. 5. Scarcity of the budget financing and [image: image5.wmf]Fig. 9. Number of scientific degrees conferred
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sufficient attention to the science education are among main reasons of decline in governmental sector. Very small business sector, only 3.3 % of total number of researchers in 2000 clearly reflects the situation of very low science commercialization level. On the other hand, there are obvious problems with data collection from business sector and partially accounted experimental development. To restricted bases of R&D statistics makes Lithuanian data from business sector hardly comparable with international indicators [5]. Acceptance of international methodology has to improve the situation in the nearest future. Considerable increase of R&D institutions in the last period Fig 3, probably reflects already improving Lithuanian statistics. We can point out that the research [image: image7.wmf]Fig. 7.  Number of scientists by age and sex in 1992
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and higher education system in the jurisdiction of the Ministry of Education and Science consists of the 75 following bodies: 15 state and 4 private university type higher education schools with 100 thousand students (2000-2001); 4 state and 3 non state colleges; 29 state research institutes and more then 20 smaller state research establishments. Department of Statistics accounted other 72 R&D institutions in 2000. The total number of researchers in Lithuania is comparable with other countries of Central and Eastern Europe see Fig. 6, where the full-time equivalent numbers of researchers in selected countries is provided, Statistics Yearbooks of Estonia, Latvia, Lithuania, OECD in figures [6].
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The dynamics of age-distribution among scientists is much more threatening; see Fig. 7 and Fig 8, where we present the distribution of scientists by age and sex in 1992 and 2000 correspondingly. There isn't any hope for positive changes in the nearest future as only 1.7 % of scientists are under 30 years old and only 16 % are under  40  years old. The aging problem is the real challenge for Lithuanian science policy makers.  The aging isn't so threatening for females, though total number of females is rather  low – 34 %  of all scientists. Unfortunately, the information on internal and external brain  drain is hardly available in our country. Accurate forecast of age-distribution would be problematic. In any case, it is obvious, that Lithuania must increase the number of young scientists. In order to satisfy the minimal regeneration needs it is necessary that 300-400 [image: image11.wmf]Fig. 3.  Number of R&D institutions
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young scientists become researchers for R&D. The number of scientific degrees conferred is slightly growing see Fig. 9, and has to be supported financially in the nearest future. Some changes in the distribution of R&D personnel by field of science have also taken place during the last 10 years. Fig. 10 provides information on the situation as of 2000. 
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In the Fig. 11 we present information about Lithuanian Gross National Expenditure on R&D (GERD) in 1991-2000. In this period Lithuania experienced very rapid economical changes, which make financial estimates rather complicated. Major changes are: hyperinflation in 1991-1992, the national currency Litas (Lt) introduced in 1993, Litas pegged to US dollar at ration 4 Lt = 1 USD in 1995. The most damaging influence to the Lithuanian science structure is related with the crash of Soviet Union in 1989-1991 and cut off of all previous contracts with the Eastern partners. Unfortunately, it is very complicated to recover the financial impact of these changes. We do expect that the total financing of Lithuanian science decreased nearly twice from 1989 to 1991.
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To eliminate the inflation in Fig. 11 we presented GERD in 2000 year prices. Monthly consumer price index was used for recalculation, source: Statistics Lithuania. 

Lithuania has one of the lowest ratio GERD/GNP in comparison with European countries see Fig. 12 [7]. Low investments of firms in R&D and insufficient public science funding are the main reason of this. According to 2000 statistics, public R&D expenditure was 0.37 % of GNP and other only 0.26 %. Firms should invest much more to the product development and production technology development and related technology transfer. Even Lithuanian Government share in GERD is rather low in comparison with other countries. EU experts recommend increasing governmental R&D financing first, expecting synergy with business sector contribution [8].

Despite many negative trends in the development of Lithuanian science in transition the research output and quality has experienced signs of improvement. Let us chose the number of publications registered in Science Citation Index (SCI) system as criteria for comparative measure of science efficiency. In Fig. 13 we present the number of SCI publications in Baltic Countries (Source: Science Citation Index [6] ) from 1993 to 1999. Estonia and Lithuania experienced significant growth of publications from 250 to 500. Numbers like 400 publications may seem very low compared to the output of Western Countries. However, everyone has to have in mind that for very long period there were big restrictions in Baltic Countries to publish in international journals and there still exist the language barrier. On the other hand, everyone has to acknowledge that there are over 100 local scientific journals in Lithuanian, where researchers publish over 2500 articles per year. If we tried to calculate the actual cost of one publication we would get very low estimate in comparison with other countries. The average citation index of Lithuanian international publications, see Fig. 12 should be estimated as very high in comparison with other countries, especially having in mind very low science financing. Finally we can conclude that since 1990 Lithuanian scientific community has been reduced considerably. One might have expected the output of the scientific activity to shrink as a result of transformation process, low science funding and rapid attrition of the scientific community. However, the scientific community is till productive with growing desire of more intensive international co-operation. 
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Fig. 8. Number of scientists by age and sex in 2000.
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Fig. 5. Researchers by sectors.
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Fig. 10.  R&D personnel by field of science in 2000, %



R&D Personnel By Field of Science in 2000, Statistics Lithuania, Research activity, Vilnius 2001.
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Fig. 3.  Number of R&D institutions



Number of R&D institutions  by year, Statistics Lithuania, Research activity, Vilnius 1994-2001.
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Fig. 4.  R&D staff – full- time equivalent



Full-time equivalent = head count – 2/3 higher education sector
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Fig. 11.  R&D financing in 2000 year prices, Mill. Lt, 1USD=4Lt.



R&F Financing in 2000 Year Prices, Mill. Lt, 1USD=4lt. Financing adjusted to 2000 prices according consumer price index data form 1991 to 20000.
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Fig. 7.  Number of scientists by age and sex in 1992



Number of Scientists By Age and Sex in 1992, Statistics Lithuania, Research activity, Vilnius 1993.
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Fig. 9. Number of scientific degrees conferred
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Fig. 5.  Researchers by sectors



Statistics Lithuania, Research activity, Vilnius 1997-2000.
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Fig. 6. Researchers (full-time) per ten thousand labour

 force in selected countries



Source: Statistical Yearbooks of Estonia, Latvia, and Lithuania, OECD in Figures (1995).
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Fig. 8.  Number of scientists by Age and sex in 2000



Number of Scientists By Age and Sex in 2000, Statistics Lithuania, Research activity, Vilnius 2001.
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Fig. 2.  R&D  staff



Statistics Lithuania, Research activity, Vilnius 1991-2000. Missing data in 1990-1993 reproduced making comparison with data from other resources (State Higher Education and Research Institutions, Lithuanian Information Institute, Vilnius 1994).
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Fig. 1. GNP per capita in 1991-2000, USD
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