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Executive Summary

The present report gives a general assessment of the situation regarding Research and Development (R&D) in the five Western Balkan (WB) countries: Albania, Bosnia and Herzegovina (BiH), Croatia, FYR of Macedonia, and Serbia and Montenegro. The report draws primarily on information collected by the Slovenian Ministry for Higher Education, Science and Technology through questionnaires and interviews with government representatives and researchers of the respective WB countries in early 2005. 

The Report addresses six key groups of issues:

1. National policies in R&D (including legislation, strategies, orientation, priorities)

2. Investment in R&D

3. R&D infrastructure

4. Human potential in R&D

5. R&D output and evaluation

6. International cooperation

1. National policies in R&D have been very different across the WB countries, though there are also some common features. All WB countries have undergone substantial institutional reforms in recent years, which have also directly affected the R&D sector. New laws have been prepared and adopted in most WB countries, most frequently separately for the two broad areas - Science and Technology, and Higher Education -  along with a number of institutional changes. Despite new R&D legislation, there have also been delays in implementing many of the new laws, for a variety of reasons, usually linked to the unfavourable position of the R&D sector. A number of government documents have also been prepared on R&D, containing the general objectives of R&D policies and the main priority tasks. For the moment, however, all the WB countries still lack a concrete and realistic long-term national strategy on R&D, though a few countries are in the process of preparing it.  In most of the WB countries there is no reliable information available about the proportion between basic and applied research.

2. Investment in R&D is today heavily constrained by the current unfavourable economic situation in most WB countries. Expenditure on R&D/GDP in the WB countries is generally substantially lower than the EU-25 average (in 2001, 1.93%), though Croatia is in a better position than some present EU member states 
 (for Albania and BiH, we still do not have any national statistics on these R&D indicators). Generally, there has been no diversification in the sources of R&D funding, since the government budget remains the prevalent source of finance in all WB countries. Many reasons can be mentioned, one of which is clearly the lack of awareness of the necessity of major investments in R&D in the individual countries.

3. R&D infrastructure in the WB countries faces many problems. The modernisation and renewal of R&D infrastructure is one of the most urgent needs of all countries – purchasing new equipment, modernising laboratories and research facilities, promoting ICT systems, updating bibliographical data bases and specialised literature in university libraries. For the moment, there are very limited possibilities to carry forward these objectives due to the poor financial situation of research institutions. There are also large differences among the WB countries regarding the state of research facilities, scientific equipment, laboratories, libraries, level of computerisation and penetration of Internet; the economically more developed countries are clearly in a much better position than the poorer countries. 

4. Human potential in R&D in WB countries also faces specific problems. The break-up of SFR Yugoslavia and the military conflicts that followed have led to dramatic consequences for human resources, including substantial brain drain and brain waste, as many experts have left their countries or professions to seek for better paid jobs elsewhere. The trends regarding human resources in R&D in recent years have been extremely variable across countries: in some countries, the number of researchers and scientists has been increasing (e.g. in Albania or Croatia), while in others it has been stagnating or declining (e.g. in FYR of Macedonia or Serbia).

5. R&D output in the WB countries has been evaluated by looking at some standard indicators on technological and scientific productivity (as represented by patents, and scientific publications, respectively). There has been an upward trend in the number of patents, as well as in the number of scientific publications, in most WB countries in recent years, at least in those countries for which data is available (thus excluding Albania and BiH). All WB countries have recently taken steps to improve the system of evaluation of scientific output. 

6. International cooperation in R&D in all WB countries has been increasing in recent years, with numerous bilateral, regional and international projects in various fields. The WB countries have actively participated in the most important EU projects in the R&D area (Fifth and Sixth Framework Programmes for R&D, COST, EUREKA, TEMPUS). Many other objectives have also been carried forward, as defined by the EU-Balkan countries Action Plan on Science & Technology adopted at the Ministerial Conference in Thessaloniki on June 26-27, 2003.  

Excellent experiences were made with mainly EC funded projects (TEMPUS, CARDS) that supported Institution and Capacity building at Higher Education Institutions on a regional level. As most of the researchers and scientists are employed at universities, the reform of the higher education systems in the WB countries was and remains crucial and cannot be seen independently from the R&D sector. The support of implementation of the Bologna Process, therefore, shall be ongoing. In some WB countries there is an urgent need to create new institutions in charge of important areas of R&D (such as national patent offices and R&D units in statistical offices), and to introduce other institutional changes that would substantially improve the existing R&D networks (e.g. the mutual categorisation among libraries). 

Therefore, the general situation in the R&D sector in the WB countries is not very satisfactory. There is an urgent need to prevent an increase in the technological gap of the WB countries vis-à-vis the EU through more appropriate policies, both national and international. It is also important to raise public awareness on the knowledge-based economy, and on the key role of innovation and technological progress for economic growth and development. A more ample debate on R&D would be welcome, also in the WB countries. 

1. Introduction

In the EU and its national economies, R&D is today perceived as a key resource for increasing competitiveness and long-term growth. As part of the transition to a knowledge-based economy, one of the actions called for by the Lisbon European Council in March 2000 is to stimulate the creation, absorption, diffusion and exploitation of knowledge, through a European Research Area, education and training for the knowledge society, and encouraging the start-up and development of innovative businesses. At the Barcelona Council meeting in March 2002, one of the strategic objectives agreed upon was to increase R&D expenditure to 3% of GDP by 2010, of which two-thirds should be made by the private sector. 
  

The objectives posed by the EU on its way to a knowledge-based economy and society are clearly highly relevant also for the WB countries. Although for the moment, only Croatia has obtained candidate status and has also recently, on 3 October 2005, started accession negotiations, the other WB countries have also been offered prospects of EU membership within the EU Stabilization and Association Process launched in mid-1999, and therefore are likely to follow. Though for most WB countries the prospects of EU membership are medium to long-term, in preparing for future accession they will need to consider themselves the objectives identified as priority by the present member states, including those related to the area of R&D.  

Within such a background, the present report evaluates the situation regarding national systems of R&D in the WB countries, by addressing six key groups of issues:

· National policies in R&D (including legislation, strategies, orientation, priorities)

· Investment in R&D

· R&D infrastructure

· Human potential in R&D 

· R&D output and evaluation

· International cooperation

2. Methodology 

2.1. Global methodology 

One objective of the SEE-ERA.NET project is to exchange information on the national research systems of the WB countries and to conduct a needs analysis. The Slovenian Ministry of Higher Education, Science and Technology was responsible for coordinating the following tasks within this framework:

· Analysis of the structure of the national research systems of all WB countries: BiH, Croatia, FYR of Macedonia, Montenegro (and non-SEE-ERA.NET partners Albania and Serbia)
;
· Mapping of the national research priorities of these countries;
· Analysis of their specific problems, needs and enhancing presence in international, multilateral and European R&D co-operation, which is the content of this deliverable.
By obtaining a clear picture on these three issues, SEE-ERA.NET will assure the quality of its future operations by identifying and addressing the needs and problems of the WB countries. 

The global methodology was based on:

· secondary data analysis;

· documents analysis;

· experts interviews: face-to-face interviews with government representatives, research programme makers, experts on national systems of research and researchers, both senior and junior researchers from all scientific disciplines.

Quality assurance aspects

Quality assurance experts from ZSI (Austria) and CNRS (France), which are also subject matter experts in the requirements areas, helped MHEST (Slovenia) in the design of appropriate methodology which was used for the purpose of the SEE-ERA.NET project. The methodology was discussed and approved by the SEE-ERA.NET Steering Board. The quality assurance team prepared written monitoring documents (Quality assurance reports) that outlined the procedures and gave in-depth feedback to the ongoing activities. 

2.2. Objectives of the report

The present report gives a general assessment of the situation regarding Research and Development (R&D) in the five WB countries: Albania, Bosnia and Herzegovina (BiH), Croatia, FYR of Macedonia, and Serbia and Montenegro (until February 2003: the Federal Republic of Yugoslavia)
 (Figure 1). The report draws primarily on information collected by the Slovenian Ministry of Higher Education, Science and Technology (MHEST) through questionnaires and interviews with government representatives and researchers of the respective WB countries in early 2005 (see Kozmus, 2005), supplemented by a few other sources
. 

2.3. Target countries and participants

After the first data collection, workshop meetings were organized with the government representatives and researchers from the following countries: Albania, Bosnia and Herzegovina, Croatia, FYR of Macedonia, Montenegro and Serbia. In December 2004, the Slovenian Ministry of Higher Education, Science and Technology sent the invitation letters with the questionnaires to all WB countries. National ministries from WB countries then in March, April and May 2005 hosted and organized the workshop meetings. Workshop meetings with government representatives and researchers were conducted according to the following schedule:

Table A: Dates of meetings with government representatives and researchers in target countries

	FYR of Macedonia
	2nd and 3rd of March, 2005

	Montenegro
	16th and 17th of March, 2005

	Croatia
	21st and 22nd of March, 2005

	Bosnia and Herzegovina
	23rd and 24th of March, 2005

	Serbia
	31st March and 1st April, 2005

	Albania
	3rd and 4th of May, 2005


2.4. Data collection process

Data was collected in two ways:

· Through the standard questionnaire that was sent to the national ministries from the target countries covering the fields of science and research (see Appendix II);

· Through presentations and discussion with government representatives and researchers during the workshops.

The aim of the analysis was to give a general assessment of R&D in the five WB countries. 

2.5. Purpose of gathering information

The purpose of the information gathered is: 

· to assist stakeholders with identifying priority issues in their national R&D system;

· to assist identifying useful approaches for further joint strategic pilot activities and to help the ongoing project within and beyond SEE-ERA.NET with developing possible recommendations for joint strategic initiatives, such as the Joint Calls in 2007 and 2008; 

· to assist the consortium members dealing with strategic communication activities by an active support in preparing a web-based communication, management and information system for systematic storage of documents, information and data gathered from WB countries, SEE-ERA.NET Public and Press relations issues.

3. National policies in R&D

Over the last fifteen years, the R&D systems in the WB countries have been crucially influenced by two groups of factors, specific to this region: the different starting conditions which existed in 1989; and the multiple consequences of the political events of the 1990s. The impact of both groups of factors should be briefly recalled, as they have been important determinants of the general situation in the R&D sector of the individual WB countries.

3.1 Historical background

At the beginning of the post-communist transition, there were substantial differences between Albania and SFR Yugoslavia
, at that time the only two countries in the WB region (see Uvalic, 2005). SFR Yugoslavia, due to its specific international position and far-reaching economic reforms, was in a more favourable position than Albania; after its break-up, its successor states have inherited relatively high-quality research institutions and universities with a very long tradition.
 SFR Yugoslavia also had a much more open economy, which enabled increasing trade with the West,  early adoption of joint ventures legislation (1967), and extensive international contacts and scientific exchange with the outside world. By contrast, during the post-Second World War period, Albania pursued the traditional soviet-type economic model, was the most closed economy in Europe, and had its first university set up only in 1957 (the other universities were set up in 1992/93). Though during the past fifteen years, Albania has implemented many reforms faster than several other WB countries, these very different starting conditions in 1989/90 are still today a crucial factor explaining the present differences in R&D systems among these countries. 

The state of R&D in the WB countries today is also heavily burdened by the very unfavourable conditions which prevailed throughout the 1990s. Since 1991, a number of politically determined processes have had very negative economic (and other) implications for the whole region - including the 1991 break-up of SFR Yugoslavia, five military conflicts in all of its successor states, massive migrations of the population both within the region and abroad, the Greek embargo against FYR of Macedonia, international political and economic sanctions against FR Yugoslavia and NATO bombardments in 1999. These political events have had profound and long-lasting implications for the countries of former Yugoslavia, being responsible for the delays in more radical political and economic reforms, as well as integration with the EU. These are the key reasons which also explain the poor current state of R&D systems in most WB countries. 

In recent years, all WB countries have undergone substantial institutional reforms as part of the transition to market economy, which have also directly affected the R&D sector. In what follows, we will focus on the most important features of national policies in R&D of the WB countries, including recent legislation, government strategies, main orientation and priority tasks. 

3.2. Legislation

Since the early 1990s, new laws which directly concern the R&D sector have been prepared and adopted in most WB countries. In an attempt to improve the existing system of R&D, these laws have in the meantime been amended or substantially changed in several cases. Most frequently, the new laws have been prepared separately for the two broad areas - Science and Technology (or Research and Technological Development), and Higher Education, though there are also countries where both areas are today covered by one fundamental law. There has also been a number of institutional changes, including the change in the name of responsible Ministries (as in Croatia or Serbia), and the setting up of new institutions in charge of R&D (e.g. Councils, or Agencies for S&T). 

In Albania, the R&D area is regulated by the Law on Science and Technological Development and the Law and Statute of the Academy of Sciences, while there is a separate Law on Higher Education, adopted in 1999. The Law on Science and Technological Development was adopted in 1994 by the Committee of Science. In 1998, the Ministry of Science and Education was established and merged both fields. In addition, ministerial regulations and government decisions also play an important role. Albania has a Council of Scientific Policy and Technological Development (CSPTD) which is responsible for policies in this area. A new national R&D strategy will be defined in 2006 by the new government. 

In BiH, the complex institutional arrangements established by the Dayton Peace Agreement in 1995 led to a highly fragmented and decentralized system, as there are three governments (at the state level, Federation of BiH, and the Republika Srpska). This has had negative implications also for the R&D sector, and for the adoption of laws on R&D and on higher education. Some of the legislation on R&D activities have been taken over from former Yugoslavia, and as such do not suit the new needs; some are based on laws of the entities; and some on regulations of the state of BiH. Although a number of important laws have been adopted in 2001/02 (including the Law on the Establishment of the Institute for Standards, Metrology and Intellectual Property, the Law on Industrial Property, the Law on Copyright and Related Rights, the Law on Standardisation), it is only in late 2005 that the Framework Law on Science at the state level was being drafted. There have been substantial delays in preparing some other important laws. The laws which should be prepared (or harmonised) and adopted soon include the Law on Scientific and Research Activity, and the Law on University Education. Summarizing, in BiH laws on Science and on Higher Education have been drafted and are presently being debated. Nevertheless, a state research policy with clear objectives at the level of the whole of BiH still does not exist.

In Croatia, R&D was regulated until recently by the 1997 Law on Scientific Research Activities. The law had been strongly criticised by experts, given that it had removed all research institutes from the university and transformed them into public institutes, thus cutting the functional links between universities and professional research organisations and contributing to the fragmentation of the scientific potential (see Svob-Djokic, 2002). In the meantime, the two ministries – Ministry for Science and Technology, and the Ministry for Education - were merged and became the Ministry of Science, Education and Sports. In line with these measures towards further centralisation, the two laws - Law on Scientific Research Activity and the Law on Higher Education - have been replaced by one fundamental law adopted in 2003 covering both areas: the Law on Scientific Activity and Higher Education. The law draws heavily on a number of legal acts adopted earlier, in the 1990s, and has also been amended in July 2004 in order to facilitate its implementation. 

FYR of Macedonia has also revised its R&D legislation recently. Two new laws have been prepared: the Law on Stimulation and Facilitation of the Technological Development adopted in 2000, which ought to encourage and support technological development; and the Law on Scientific Research Activity adopted in 2002. As most other WB countries, FYR of Macedonia has a separate Law on Higher Education, adopted in 2000.  

Montenegro’s R&D sector was until recently regulated by the provisions of the Law on Scientific - Research Activities adopted in 1992, immediately after the break up of SFRY and the constitution of FR Yugoslavia. In early 2005, the Ministry of Education and Science has prepared a new Law on Scientific Research Activities, which has been adopted by the Montenegrin Parliament on 22nd November 2005. A new Law on Higher Education has also been prepared and adopted in October 2003, in line with the Bologna process objectives. 

In Serbia, the R&D sector functions on the basis of the Law on Scientific and Research Activities adopted in 1993. Following the 2000/01 political changes, there have been many important initiatives in order to promote R&D, increase R&D expenditure, and stimulate innovation in the business sector. In 2004, the Serbian Ministry for Science, Technology and Development was transformed into the Ministry for Science and Environmental Protection. Two new laws have been drafted recently and are presently being publicly debated: the Law on Scientific and Research Activity and the Law on Innovative Activity. In 2003/04, new regulations have also been adopted regarding innovation centres and technology parks, which ought to promote R&D. There is a separate Law on universities, the latest version adopted in 2002. 

Therefore, practically all WB countries have recently changed their legislation
 on R&D or are in the course of preparing new laws, to be finalised and adopted soon. Despite all these changes in R&D legislation, however, there have also been delays in implementing many of the new laws and regulations, either because of the lack of resources to carry forward the set objectives, or because of other government priorities. Political changes have in many instances led the new political coalitions to propose yet further amendments to these laws, consequently postponing their implementation. Therefore, for a variety of reasons, the changes of R&D legislation have not always contributed to effective change, due to more fundamental problems deriving from the generally unfavourable position of the R&D sector. 

3.3. Government R&D strategies
In addition to new legislation on R&D in the WB countries, a number of government documents have also been prepared which are directly or indirectly relevant for R&D, sometimes in the form of a national strategy of R&D, or more frequently, simply indicating the general objectives of R&D policies and the main priority tasks.

Albania has national R&D programmes for three-year periods, but not a general strategy for R&D. After 1999, the number of priority R&D programmes has been reduced from 15 to only 6 fields, which probably can be considered a positive development (see section 3.4. below).
 The general objectives of R&D policies include scientific variety, protection and development of national interests, freedom to engage and acquire scientific knowledge, necessity to combine research with higher education, observance of intellectual property rights, moral responsibility for scientific work, and international scientific and technological cooperation. 

In BiH, the government still has to devise concrete R&D policies at the state level and a number of other related issues, including the general objectives of R&D policy, contents of legislation, network of scientific institutions, and employment in the R&D sector. Recently, some important government documents have been prepared which should help in this regard, such as the Policy, Strategy, and Action Plan of the Information Society of Bosnia and Herzegovina for the period 2004 –2010. In addition, the Strategy of Economic and Social Development for the ten-year period (2000/10) envisages as key priorities the structural reconstruction of the industry, development of the innovation model of economic growth, and strengthening BiH as a country with developed technologies. Several national strategies have also been prepared which are also relevant for the R&D sector: the Strategy of Economic Development of BiH prepared in 1996; the Global BiH Economic Strategy Framework for 2000-2004; and the BiH Medium-Term Development Strategy 2004-2007 prepared in April 2004. These medium and long-term strategies of economic development ought to be useful starting points for the future preparation of BiH’s longer-term R&D strategy. 

In Croatia, one of the most urgent tasks in the R&D area is the elaboration of the Strategy for S&T policy, to be prepared by the National Council for Sciences that was nominated in 2004. Previously, the national science policy used to be based on the National Scientific Research Programme adopted in 1996; since July 2003, it is based on the concepts of  the Strategy of Development of Croatia in the 21st Century – Science. The national technology policy is based on the Programme for Innovative Technological Development (HITRA) adopted in 2001. The overall goals of R&D policies are restructuring the scientific research sector; increased investment into science in order to reach 3% of GDP; financial diversification (increase in private sector finance); regional diversification of research; and optimal use of scientific research through international cooperation. There are also three strategic long-term goals of the HITRA program: creation of incentive policy measures for technology policy, creation of the technological institutional structure, and establishment of control mechanisms for innovation and technology policy. In April 2004, a Cooperation Agreement was signed between the Ministry of Science, Education and Sports and the Ministry of Economy, Labour and Entrepreneurship, on the harmonisation of education policies with the country’s economic needs, and on developing the national innovation system.

In FYR of Macedonia, general R&D tasks include further development of academic research networks; renewing research equipment; stimulating the creation of new R&D units in the economy; systematic and continuous supply of foreign literature; upgrading the library information systems; strengthening existing technology development capacities; establishment of new technology transfer centres in order to have a more efficient integration of research and business entities; providing favourable working conditions for research entities that operate under unfavourable conditions. R&D national policy ought to be directed towards the development of technologies utilised by the national economies; progress based on economic independence; modernisation of existing production capacities; establishment of innovation and technology centres; development of technological infrastructure; knowledge transfer through continuous skills upgrading. The Macedonian Academy of Sciences and Arts has recently initiated the preparation of several national strategies, including the National Strategy for Science and Research, the National Strategy for Development of the Health Sector until 2010, and the National Strategy for Agricultural Development (see Uvalic, 2005).  

In Montenegro, there is recognition of the need for elaborating a strategy of S&T development. The last document related to R&D strategy adopted by the Government of Montenegro dates back to 1995 and is no longer effective. The new Law on Scientific-Research Activities adopted in November 2005 also envisages the preparation of an R&D strategy (strategy for the creation of a knowledge-based society). The main objectives of  R&D policies include: more stability in financing the existing research potential, paying special attention to research at higher education institutions (universities); professional assessment of research groups; modernisation of research equipment and other infrastructure; increasing international cooperation in science; attaining a higher percentage of the population with higher education; increasing post-graduate education of junior researchers with emphasis on Ph.D. students; providing scientific publications and participation at conferences.

In Serbia, the general aim of R&D activities is to provide world class research and encourage the research community to contribute to economic growth of the country. One of the main priorities is to increase government expenditure on R&D, which ought to reach 0.5% of GDP in 2005 and gradually increase further, towards the Lisbon objective of 3% of GDP by 2010. Other priority tasks include the further improvement of project proposals evaluation systems; improvement of the position of top researchers; building R&D infrastructure (research labs, academic internet networks and libraries, computer equipments, journals, books and digitised research journals); international cooperation in R&D. 

Therefore, the various government documents set numerous objectives, tasks, and priorities in the R&D sector. But for the moment, all the WB countries still lack a concrete and realistic long-term national strategy on R&D, though a few countries are in the preparation process, or have such intentions.

3.4. Main orientation and key priorities 

In considering further national R&D policies in the WB countries, it is of interest to look at the general orientation of scientific research – whether it focuses primarily on basic or applied research - and the key priorities among the various scientific fields.
 

In Albania, the general orientation of R&D is on applied research. With respect to policies before 1999, the number of priority areas has now been reduced to only six. For the 1999-2002 period, these were Albanology; Natural resources; IST; Biotechnology and Biodiversity; Agriculture and Food; and Geology, mineral extraction and elaboration. There were some changes in the priorities for the 2003/05 period, as the area of Geology has been abandoned, while two new areas have been added: Human Science, and Public Health.

Also in BiH, the main orientation of R&D ought to be applied research. The urgent need is to rebuild and reconstruct the R&D sector, including research infrastructures (laboratories, equipment, libraries), revitalise scientific institutions and research capacities, and increase investment in education and training of young researchers. The research priorities include environment, energy efficiency, agriculture and food processing, public health, and industrial technologies for the reconstruction of the country (materials-related technologies). As a country with considerable mineral and water resources, forestry, and agricultural production, national experts consider that the main orientation in the R&D sector should be applied research in electric power industry; information and communication industry; food industry; wood-working and wood-pulp industry; mining and ferrous metallurgy; machine-building and metal working; chemical and petrochemical industry. 

In Croatia, the ratio between applied and basic research varies across groups of disciplines; for the three-year period (starting 2002), it has been estimated as follows - natural sciences: 10% applied, 90% basic research; technical sciences: 100% applied research; biomedical sciences: 70% applied, 30% basic research; bio-technical sciences: 80% applied, 20% basic research; social sciences: 50% applied, 50% basic research; humanities: 100% basic research. The long-term priorities of the HITRA programme include mobilisation of research and innovation potentials and human resources for economic growth and social welfare; restructuring the traditional industrial sector towards one based on S&T with higher productivity and profit gains; exploitation of national knowledge for international competitiveness; using international technology transfer for technology catch-up; stimulating employment of skilled and educated labour in order to change the present economic structure; and increasing public awareness on the role of S&T for economic development. 

In FYR of Macedonia, parallel with the promotion of technology transfer from abroad, the orientation is to support both basic scientific research and applied research. The main priorities of the Ministry of Education and Science are sustainable development; biotechnology; production of high quality food; water resources management; energy; new materials; environmental protection; information and communication technologies; health; geological science; and engineering.

In Montenegro, the orientation is, similarly, to support basic scientific research, but also applied research. The Ministry of Education and Science has two main programmes: the Human Resource Development Programme and the Scientific Research Programme. The main priorities of the Scientific Research Programme include biotechnology, marine biology, tourism, energy efficiency, telecommunications, computerisation and research on environmental protection, materials-related technologies, and health care.

In Serbia, there are a large number of R&D programmes, among which the following are the most important. (1) The Basic Research Programme supports research organizations’ projects in Physics, Chemistry, Mathematics and Mechanics, Biology, Geo-sciences, medicine, social sciences (economy, law, philosophy, sociology, psychology), and humanities (history, archaeology, ethnography, Serbian Language and literature). (2) The Technology Development Programme supports local companies to develop or implement new technologies in order to improve competitiveness, and includes a number of specific programmes of national interest (e.g. Energy Efficiency National Programme; Biotechnology and Agro Industry National Programme; Technology Development Projects). The main areas covered are information technology, electronics and electrical engineering, mechanical engineering, construction industry and civil engineering, biotechnology. (3) The Knowledge and Technology Transfer Programme supports development of science and technology parks, incubators and innovation centres for knowledge-based and technology-oriented companies, in order to provide stimulating environments for local and foreign companies. (4) The Communication Network and Computers Upgrade Programme aims at building and maintaining the Academic Internet Network and LANs that connect all research institutions in Serbia and provide international links to Internet. (5) The Science and Technology Information Sourcing Programme aims at maintaining an internet-based system that provides S&T information through CD libraries and electronic journals. There are also other more general programmes, such as those that support the purchase of research journals and books for libraries, local scientific conferences and journals, the Serbian Academy of Science and Arts, and S&T-oriented organisations. 

Therefore, the WB countries have various programmes on R&D activities, a number of specified priorities, and even more numerous objectives and tasks, but a clear longer-term strategy on R&D has not yet been elaborated. Even in Croatia, where reforms in this area are considered to have gone furthest, there have been complaints that there is no medium-term or long-term vision on R&D and that the short-term policy is inconsistent (see Svob-Djokic, 2002, p. 41). In most countries there is no reliable information about the proportions between basic and applied research,
 so the general orientation of R&D also remains rather vague. A better selection of key priorities is clearly necessary, since these countries cannot afford to develop scientific capacity in too many scientific fields, also due to the general scarcity of financial resources. Another general weakness of most official documents is that they often fail to identify the instruments for attaining the desired objectives.

4. Investment in R&D

The current economic situation in the WB countries poses major constraints on national policies in R&D. Most WB countries are still at less than 30% of the EU-25 GDP per capita average, and all but Albania have by now reached only 60-80% of their 1989 GDP (see Uvalic, 2005). Restrictive fiscal and monetary policies, necessary for attaining macroeconomic stabilization, have severely limited public expenditure, and have contributed to very low investment in general, also for R&D purposes (see Uvalic, 2003). The inflows of foreign direct investment have, until fairly recently, been very limited, and have concentrated on a few countries (60% in Croatia). Donors financial assistance, also for R&D, has been very important in recent years, but foreign grants and specific programmes are frequently not provided on a continuous basis, while there has also been limited interest for certain key areas where the needs are greatest (e.g. modernization of laboratories). 

We will present the relevant statistics on R&D expenditure, as the principle indicator of investment in R&D, the main sources of finance, and the financial instruments used to support R&D activities in the WB countries today. It should be stressed that the current situation regarding statistics on the main S&T indicators in the WB countries is highly unsatisfactory. National statistics on expenditure on R&D are not always readily available, and in some cases they are not mutually comparable because of different concepts used, non-standard systems of reporting, even different definitions of macroeconomic aggregates. The national data on S&T indicators sometime also vary from source to source, depending on whether reported in national statistics or in annual reports of the relevant Ministries. For two WB countries, Albania and BiH, we still do not have any national statistics on some standard S&T indicators.

4.1. Expenditure on R&D

In Albania, there are no statistics on R&D expenditure, only data on the share of government funds spent on the main national R&D programmes. During 1999-2002, the funds were relatively evenly distributed among the six main areas: albanology - 14%, natural Resources - 13%, IST - 22%, biotechnology and biodiversity - 22%, agriculture and food - 16%, geology and mineral extraction - 13%. For the 2003/05 period, there were minor changes in the distribution of government funds: human science and albanology - 14%, natural resources - 16%, IST - 20%, biotechnology and biodiversity - 18%,  agriculture and food - 14%, public health - 12%.  

In BiH there are also no official statistics on R&D expenditure. It is only in 2005 that the Federal Agency for Statistics has begun a project to collect and monitor data on R&D. At the state level, there seem to be no funds available whatsoever for science; expenditures are periodical and minor, and are mainly realized at the entity and cantonal level. According to some estimates, expenditure on R&D is presently only 0.03-0.05% of GDP, so the main priority of the government is to bring it back to the pre-war (1992) level of 1.5% of GDP. Considering that BiH is one of the countries where GDP has only reached 60-70% of its 1989 level, it is clear that the amount spent on R&D is extremely low. The budget of the Ministry for Science has increased by some 40% over the 2001/03 period, while the largest share of the budget in 2003 was allocated to social sciences and humanities (around 15%), followed by engineering and technology (12%), and agricultural sciences (9%) 
 (see Table 1). Compared to other countries, it has been estimated that BiH ranks 56th regarding R&D expenditure (in between Indonesia and Ecuador); 37th regarding the number of Internet hosts (presently 950) per one million inhabitants, presently 950 (in between Russia and Costa Rica); and 40th regarding the number of PCs per one thousand inhabitants (in between Bulgaria and Columbia). 

Croatia is the WB country with the highest R&D intensity. General expenditure for R&D (GERD) in 2003 was 1.14% of GDP, therefore higher than in a number of EU countries.
 It is also one of the few WB countries that have detailed statistics on R&D expenditure separately for the three sectors (government, the business sector, and higher education). Since 2001, GERD has slightly increased, from 1.07% to 1.14% of GDP, thanks primarily to increased spending in higher education, since R&D expenditure of both the government and the business sector has been stagnating (see Table 2). Since 1997, there has been an upward trend in available financial resources, as the Ministry’s budget for science has gradually increased from around €200 million in 1996 to almost €350 million in 2003. Since 2000/01, the budget has also been financing some new areas, such as Technological Development and Informatics (see Table 3). Increased budgetary funds have also permitted an increase in the number of projects financed in all six groups of scientific disciplines, especially in medical sciences, technical sciences, and humanistic sciences: in each case, the number of projects during 1996-2003 has almost tripled (see Table 4).      

In FYR of Macedonia, general expenditure on R&D (in percentage of GDP) during 1997-2000 has been on an upward trend, but it drastically decreased after the 2001 political crisis and by 2003 was down to 50% of the level in 2000, at a low 0.22% of GDP (see Table 5). Financial resources for R&D are mainly provided by the government budget. Business enterprise funds are minimal (0.03% of GDP in 2003) and have somewhat declined since 1997. There has also been a threefold reduction in higher education spending on R&D, from 0.27% of GDP in 2000 to only 0.08% of GDP in 2003 (see Table 5). Over the 1996-2003 period, we can also observe an almost threefold reduction in the government budget for science. In 2003, the budget for science was mainly used to finance Science and Research (around 85%), less than 10% went for Technical culture (promotion of science, conferences, seminars, etc.), and the remaining for Technological development (see Table 6). Regarding the financing of projects by scientific disciplines, the situation has been rather variable during the last ten years; in 2003, the largest part, almost 40%, was allocated to technical sciences, another 20% to biotechnical sciences, 14% to natural sciences and mathematics, 13% to medical sciences, while humanistic sciences and social sciences attracted a much lower percentage of resources (see Table 7).
In Montenegro there are no statistics on R&D expenditure in percentage of GDP, only on the part of the total government budget allocated for science (see Table 8). Although the overall government budget has since 1996 seen a tenfold increase, the proportion dedicated to science has been very low (less than 1%) and has been declining, especially during the last few years (from 0.83% of the government budget in 2001, to only 0.30% in 2004). During 1995-2003, the largest number of financed projects was in the area of biotechnologies (32%), followed by technology (19%), and social science and humanities (another 19%) (see Table 9). The by far largest part of budgetary funds for science is allocated to research institutes (85-100%), and much less to faculties (even zero percent in 2001 and 2003) (see Table 10). 

In Serbia, government expenditure on R&D was a low 0.32% of GDP in 2003 (see Table 11), but this is a remarkable increase with respect to only a few years ago - having more than tripled since 2000, when it was only 0.10% of GDP. If considered in Euros, after 2000 there has been a six-fold increase in total government expenditure on R&D in absolute terms, and a similar increase in per capita terms from €1.5 in 2000, to €8.3 in 2003 (see Table 11). The plans are to increase government expenditure to around 1.4% of GDP by 2010. There are no official statistics on R&D expenditure in higher education (comprising 79 Faculties at six public universities), in research institutes (presently around 60), or other organisations with research units (presently 46), so the reported figures on R&D expenditure, referring to only government spending, is clearly an underestimate of actual expenditure. The Serbian Ministry for Science and Environmental Protection dedicates the largest part of the budget to R&D programmes, in 2004 more than 86% of the total (see Table 12). Regarding the distribution of funds among the different programmes, in 2004 more than 50% of the Serbian R&D budget was allocated to the Basic Research Program, 30% to the Technology Development Program, and another 8% to the R&D Facility and Infrastructure Upgrade Program, while the remaining programs received a much smaller relative share of the budget (see Table 13).

In Figure 1, the WB countries’ expenditure on R&D is presented in a comparative framework, also in relation to average R&D spending in the EU, revealing some interesting features. In 2000-2003, GERD in the four WB countries was much lower than the average GERD for the EU-15 or the EU-25 (somewhat lower than 2% of GDP in both cases in recent years). However, given that the average EU figures hide substantial differences among countries, it should be stressed that Croatia performs rather well in comparison with some present EU member states (as indicated earlier). In 2003, Croatia had the highest GERD of all WB countries - 1.14% of GDP - which was higher than GERD in most new EU member states (except the Czech Republic and Slovenia) and several old EU member states (including Greece, Portugal and Spain), and at the same level as Italy’s (see Eurostat News Release 156/2005, Dec. 6, 2005). It should be noted that in the case of Serbia, only government expenditure on R&D is available (there is no data on financing R&D of other sectors), so the figure of 0.32% of GDP in 2003 is clearly an underestimate of total R&D expenditure. Even so, Serbia in 2003 spent more on R&D than FYR of Macedonia (GERD of only 0.22% of GDP), or BiH (GERD was estimated at 0.03 – 0.05% of GDP).

Figure 1. Gross Domestic Expenditure on R&D (in % of GDP), 2000/03
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It is also of interest to look at the three main sources of finance of R&D - government, business enterprises, and higher education (though data is available for only two WB countries). Since one of the present objectives within the EU is to increase the share of industry in total financing of R&D, it is of particular interest to compare expenditure on R&D by business enterprises. In 2003 in Croatia, business enterprises contributed almost 40% of GERD, whereas in FYR of Macedonia the respective share was much lower - only 12%. It should be recalled that in 2003 in the EU-15, the share of industry in GERD was 54.6% (see Eurostat, 2005), but this figure may not be directly comparable with the above figures for the WB countries, as it also includes “funds from abroad” (presumably not included in the data collected for the WB countries). 

If we now consider only government expenditure on R&D, it is interesting to note the remarkable increase that has taken place in recent years in Serbia (see Figure 2). Government expenditure on R&D (in % of GDP) has in recent years stagnated in both Croatia and FYR of Macedonia, whereas in Serbia it has experienced exceptionally high growth rates. Consequently, by 2002/03, government expenditure on R&D (in % of GDP) was actually higher in Serbia than in the other two WB countries. 

Figure 2. Government expenditure on R&D (in % of GDP), 2000/03
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4.2. Instruments of support

There is a variety of financial instruments used in most WB countries to support R&D activity. Budgetary funds provided by the relevant Ministries for R&D remain the primary source of finance in practically all WB countries. The largest part of funds is given in the form of grants, for specific programmes, for projects, or for institutional funding. Private sector funding from business enterprises has remained limited, also due to delays in privatisation in some countries (in Serbia and Montenegro and BiH, the private sector share by mid-2005 had only reached around 55% of GDP; see EBRD, 2005). However, as seen in the previous section, since for most WB countries (Albania, BiH, Serbia and Montenegro), there are no statistics on business sector expenditure on R&D, for the moment it is not really possible to draw any definite conclusions.
 

Croatia has a number of instruments for financing R&D. These include permanent on-budget and off-budget support to scientific research, co-financing by the private sector and industry, providing special funding for training and development of human resources in science, programmes for training young researchers, and various legal instruments (for defining decision–making for setting priorities, assessment of project proposals, organization of project implementation and operation of scientific institutions). Regarding the national policy for technology development, the instruments used are budget grants for technology projects; co-financing development of new technologies/innovations with private partners; R&D subsidies to companies (30% of total project value); favourable commercial loans (interest amounting to the discount rate of the Croatian National Bank); conditional loans in case of high-risk projects and particularly in case of academic entrepreneurship (i.e. spin-offs from the university); grants for feasibility studies for developing research and technology nuclei; and subsidizing research equipment, the employment of young experts on technology, and technology infra-structural institutions. 

In FYR of Macedonia, the Ministry of Education and Science has used the following financial instruments to support scientific research: financing national R&D projects; granting scholarships for post-graduate studies at local and foreign universities; support of researchers for participation in international events; support of institutions for the organization of scientific events; contributions for publishing scientific publications; and development of R&D structure. The Ministry of Education and Science has also financially supported the establishment of technological nuclei at several faculties.
  

In Montenegro, most R&D funds are also public (more than 80%). The Ministry budget for science supports scientific research projects in various areas, and pays for salaries of professors at universities and various research institutes. Within its Human resources development programme, it offers scholarships for M.A. and Ph.D. studies, and for participation at scientific conferences.

In Serbia, there are various financial instruments used to finance R&D. There are twelve main programmes which are supported directly through grants of the Ministry for Science and Environmental Protection (see Table 13). Some of these programmes are targeted towards specific objectives/areas, others towards a certain category of beneficiaries, and some of them are also co-financed by the enterprise sector. Thus the Basic Research Programme provides grants to research organizations for their research, awarded under certain conditions. Within this programme, a special Fund for awarding successful researchers in basic research areas has also been formed. The Technology Development Programme offers grants and loans to local companies to develop or implement new technologies or to engage experts from universities and institutes in their development projects. The Knowledge and Technology Transfer Programme supports the development of S&T parks, incubators and innovation centres for knowledge-based and technology-oriented companies. The International Research Collaboration Programme provides grants to local research organizations that are part of international bilateral or multilateral collaboration projects. The R&D Facility and Infrastructure Upgrade Programme provides grants to universities and research institutes to upgrade their laboratory equipment. The Development of Researchers Programme provides support for participation at international conferences, study trips, and scholarships for post-doc fellows, Ph.D. and M.Sc. students. There are also programmes for the purchasing of research journals and books for libraries, and for supporting local scientific conferences and journals. 

Therefore, expenditure on R&D/GDP in the WB countries is generally substantially lower than the EU-25 average, though Croatia is in a better position than some present EU member states. For several WB countries, we do not actually dispose of the relevant indicators, so these assertions are based on estimates. R&D expenditure in all WB countries has declined rather drastically during the 1990s, leading to the shrinking of the national research systems, with clearly many negative implications. As a rule, R&D is poorly funded, undervalued and underpaid, and the lack of finance decreases significantly the quality of research. There are huge differences among the WB countries regarding the annual budget allocated for science, where Croatia as the most developed country is again in the most favourable position. Generally, there has been no diversification in the sources of R&D funding, since the government budget remains the prevalent source of finance in all WB countries. 

5. R&D infrastructure

The modernization and renewal of R&D infrastructure is one of the most urgent needs of all WB countries – purchasing new equipment, modernizing laboratories and research facilities, promoting ICT systems, updating bibliographical data bases and specialized literature in university libraries. For the moment, there are very limited possibilities to modernize scientific infrastructure, due to the poor financial situation of research institutions. The WB governments presently have very limited financial resources for these purposes, private funding from the enterprise sector has remained low and is unlikely to substantially increase over the coming years, whereas international donors’  have only occasionally shown interest for investing in the modernization of research facilities and laboratories. 

In Albania, the state of R&D infrastructure is highly unsatisfactory. For the moment, there are no research centres at the local and regional level, nor new technology and innovation parks. The technology and technical research equipment has improved in recent years, but is still insufficient. The communication and information infrastructure, the network access for higher education and research institutions, and the library information systems are highly inadequate. There is practically no access to electronic journals and Science citation index data bases. Nevertheless, in recent years there has been balanced development of scientific research, and the national research system today covers all academic disciplines.

In BiH, the general situation regarding R&D infrastructure is also highly unsatisfactory. Before 1992 in BiH, R&D activities were primarily undertaken within large industrial systems and their research divisions (e.g. Energoinvest), and much less at Universities (only at some technical Faculties). During the war, much of the industry has been destroyed and R&D infrastructure has completely disintegrated. Today, research equipment is usually provided on a case-to-case basis, so problems of incompatibility and diversity (non-uniformity) of equipment frequently arise. The new legislation on Public Procurement has rendered the purchase of equipment very complicated, leading to situations where sometimes the cheapest options are selected, while the more important aspects are neglected (compatibility, quality). Obtaining approval from the competent ministries to purchase new equipment for research or education purposes with custom and tax deductions is a burdensome process, therefore highly discouraging. The use of ICT in research institutions has been increasing in recent years, but not fast enough. Due to the effects of the war, BiH has established connections to the Internet relatively late, and there has been no significant improvement in the quality of Internet connections, nor in the development of research and education networks. Although all research and education institutions have PCs, their exact number is not known. At higher education institutions, only around 60% of computers are networked, so computer resources are irrationally used because of poor connections. The Academic and Research Network of BiH (BIHARNET) was established in 1998 with the aim of connecting the education and research institutions to the Internet, and developing a national research and education network. However, BIHARNET effectively lasted for only two years; since funding was discontinued, it no longer functions in practice. Moreover, due to the absence of government support, inter-city links were terminated. Regarding the situation in libraries, the National and University Library (NUL) of BiH offers various services to its users, including the library website and an online catalogue. The NUL is the national agency for ISSN, ISBN and Cataloguing in Publications (CIP), and is also the depositary library for the publications of several UN organizations. The NUL today has a collection of about 500.000 books, periodicals and other documents (in comparison to 3 million before the war). The destruction of Vijećnica, the historical building of the NUL in mid-1992, represents one of the most tragic consequences of the war. The NUL publishes the National Bibliography in three series: monographs, periodicals, and articles in serial publications. Thanks to the implementation of the cooperative cataloguing system, some records are accessible automatically and there are a number of other libraries throughout BiH which participate in the system.
  

Croatia has recently been investing heavily in scientific infrastructure and technical equipment, as higher education institutions have taken large loans and are making capital investments. During the past four years, the Ministry of Science, Education and Sports has provided special Equipment grants in the total amount of over €30 million that have significantly improved technical equipment at universities and research institutes. The private sector has also made significant investments in research infrastructure, particularly in the pharmaceutical and telecommunications sector. However, significant investments are still needed, especially in higher education institutions outside Zagreb. Croatia still lacks equipment of major scale, and compensates this through international cooperation schemes (e.g. with CERN). Regarding computer networks, the Ministry of Science, Education and Sports has established CARNet (Croatian Academic and Research Network) in 1991, and a year later Croatia became part of the Internet and obtained its Internet domain. Today, 176 institutions at 263 locations, in 31 towns throughout the country, are connected to the CARNet, including all institutions in science and higher education (with links of 2Mbit/s and more). The capacity of the CARNet links with the rest of the world is 622 Mbit/s. The Ministry of Science, Education and Sports financially supports the establishment and operation of referral centres for programme licences in different branches of science (for instance Mathematica, Mathlab, Statistica, SAS, etc.). In 2002, there were 12 active referral centres which received funding from the Ministry. Only in 2002, 660 PCs, 30 servers, and 57 overhead projectors were purchased for research and higher education institutions. The design and building of 12 local networks received additional funding. Regarding libraries, the National Information System in the libraries (NISKA) is a joint project of the Ministry of Science, Education and Sports, and the Ministry of Culture launched in 1996, which organized the design of the national library information system connecting all libraries in Croatia, with the aim of establishing a system that would enable the collections of all libraries in Croatia to be accessible in electronic, multimedia, format to the public in the country and abroad. 

In FYR of Macedonia, R&D infrastructure is faced with a number of difficulties. Among the principle problems are insufficient research facilities, equipment and materials; inefficient institutions; insufficiently developed mechanisms of transfer of knowledge and research in the business sector; inadequate distribution of researchers by sectors (their number in the business sector being very low); limited investment in applied research and innovation; low private investments in R&D; low participation of young researchers; serious brain-drain problems. Nevertheless, the country has managed to achieve significant results in certain scientific areas. There are several distinguished high-level institutes and centres recognised by the international scientific community, while others are moving rapidly towards achieving international standards and criteria. With the financial support of the EU TEMPUS/CARDS Programme and the German programme for technical cooperation (Gesellschaft für Technische Zusammenarbeit), 5 centres for technology transfer have been established.
 Regarding Internet connections, the national academic and research network (MARNet) provides for the inclusion of the educational and scientific community into the international web of academic and research networks. Its members are Skopje and Bitola universities with 30 Faculties and State Research Institutes (360 individuals and 43 institutions), the Macedonian Academy of Science and Arts, the National and University Library - Skopje, the University library - Bitola, faculty libraries, a large number of independent and corporate research facilities and institutions, and the ministries and state agencies. In 1989, an automatised system for search in the National and University Library has been introduced, supported by COBISS (Cooperative Online Bibliographic System and Service) software. 

In Montenegro, the existing scientific infrastructure has a number of weaknesses: large differences in the development of different research units; lack of adequate premises for laboratories and libraries; poor financial standing of research projects; lack of interest for studies where experimental research is obligatory (engineering); old and inadequate equipment (or lack of it). Significant investment is required in print and electronic items, to enhance research and learning resources, as well as in new equipment, facilities and services. A clear strategy for R&D ought to be established, embracing all research institutes. Regarding Internet penetration, there are presently 16.100 Internet hosts per 100.000 habitants and 100 PCs per 1.000 habitants. The libraries and the information and communication technology services should be rationalized to provide more effective services, as existing technical equipment and informatisation do not meet international standards. A new system of mutual categorization among the Montenegrin libraries has been established in December 2001 using the COBISS system, as well as a mutual bibliographic base (COBIB CG), by gathering the local University Library, and the Central National Library of Montenegro. Some of the libraries at the Faculties have local CDS/ISIS systems, so their bases cannot be reached online through Internet. Few contemporary journals are available, while access to electronic sources of information is limited. The University of Montenegro possesses an academic computer network, maintained and developed by the Centre of Information System (CIS), which provides the link to the Internet. The CIS equipment ought to be improved, since presently the communication infrastructure between the CIS server and the units is based on optical fibers with low speed communication, through copper twisted pairs. There is only one 4Mb link with Belgrade, that will be upgraded to 34 MB link by the end of the year 2006, and a 34 Mb link with Greece (through Serbia) using SEEREN-SENSE project foundation. The research units’ communication equipment is on average satisfactory, but multimedia lecture halls are still missing.  

Montenegrin Research and Education Network (MREN) was established in June 2005. Montenegrin Research and Education Network (MREN) is the name given to the collection of all networking services and facilities, which support the communication and information requirements of the education and research community in Montenegro. 

MREN aims to create, promote, offer, participate in and preserve the requisite bases for effective use of modern telecommunication technologies in the education and research in Montenegro. 

The main mission is to connect MREN to GEANT reserved specifically for research and education use, via fiber optic with high speed. 

The MREN’s target is to support the substantial use of the Pan-European and world research networks by Montenegrin researchers, scientists, lecturers and students, as well as to facilitate the integration of Montenegrin educational, research and cultural resources in the international information space.

In Serbia, research infrastructure have severely deteriorated during the 1990s, as very little investments have been made in modernizing existing technical equipment in research institutions. The only exception was information technologies through individual computer use, but the degree of information networking is still insufficient. Although the recovery of the R&D sector started in 2001, the severe consequences of neglecting the sector during the 1990s are still evident. Within the Ministry for Science and Environmental Protection, the Department for Information Society coordinates and encourages activities concerning e-management and Internet. In order to involve Serbia into e-Society and e-Europe initiatives and programmes, various initiatives have been launched, including the preparation of a Policy and Strategy for the creation and development of Information Society, and of various regulations in the field of Informatisation and Internet; the adoption of the Electronic Business Law; and  the implementation of contracts between the government and ICT companies. The ratification of the contract between the Ministry for Science and Environmental Protection and Microsoft is in course, while the Ministry has also signed a contract with Oracle. The Academic Network of Serbia is today a constituent part of the GEANT Network, providing connections between all educational and research institutions in the 18 cities in Serbia. So far, the Academic Network involves 1,947 academic institutions (including all Universities, research institutes, libraries, museums and health institutions), and an additional 622 republic institutions. The infrastructure at Faculties and research institutions comprises several local computer networks and special-purpose computer purchases for research institutions. Since the Optical Academic Network has been formed, which is about to connect 18 cities in Serbia, the Ministry for Science and Environmental Protection is planning to finance local computer networking, Optical Academic Network connecting, and special purpose computers purchase for research institutions. Regarding informatisation of libraries, the largest part of acquisitions is carried out through KoBSON (Consortium for Coordinated Acquisition),
 which comprises representatives of all important scientific libraries in Serbia.
 The main goals of KoBSON are acquisition of scientific information, use of electronic publishing, and promoting access to electronic information. The overall subscription system is financed by the Ministry for Science and Environmental Protection. Some 111 institutions in Belgrade, and another 64 in other Serbian towns, presently have access to the KoBSON website, involving 328,820 users.

Therefore, also in the area of R&D infrastructure, there are large differences among the WB countries regarding the state of research facilities, scientific equipment, laboratories, libraries, level of computerisation and penetration of Internet. Those countries which are economically better off have clearly been able to invest more in the modernisation of research facilities than the poorer countries. 

A recent report undertaken for UNESCO-ROSTE by INASP (2006), Accessing and Disseminating Scientific Information in South Eastern Europe, has analysed in detail existing infrastructure in these countries, particularly the situation regarding connectivity, e-journals, libraries, and e-publishing. The INASP report confirms the great variety among the individual WB countries concerning each of these areas of disseminating scientific information, finding the situation particularly unsatisfactory in Albania.      

6. Human potential in R&D
The break-up of SFR Yugoslavia, the military conflicts, the recurrent economic crises, severe budgetary restrictions, industrial restructuring and other reforms accompanying the transition to a market economy, have all led to dramatic consequences for human resources in the WB countries. Over the last fifteen years, two processes have been taking place which have directly affected the R&D sector (Uvalic, 2005): massive and continuous brain drain, frequently of the best experts, who have left their countries to seek employment opportunities abroad; and brain “waste”: specialists leaving their professions for better paid jobs in the private and/or informal sector of the economy. Both phenomena have had very profound implications for the WB countries’ human capital, especially in BiH and Serbia and Montenegro.  

Before 1989, the number of researchers and research institutes in former Yugoslavia was considered as too large, so it was to be expected that there would be a general decline in R&D personnel in its successor states. Today, there is a major problem of attractiveness of R&D professions in all WB countries. The academic community is getting smaller and older because a research career is not appealing for young researchers due to various reasons (low pay, no social standing, limited other incentives). Rising inequality and social differentiation have also led to a disruption of the traditional system of values, so contrary to the situation before 1989, a university degree is no longer a guarantee for getting a job. Many international organizations and foreign NGOs have recently set up local offices in the WB countries, hiring researchers on a short-term basis and offering them much higher salaries than those offered at universities or research institutes, which has also contributed to such trends. The higher education sector remains the main employer of researchers still today in all WB countries.

In Albania, brain drain has been a serious problem throughout the 1990s. Tirana University has lost 40% of its academic staff since the early 1990s, of which 90% are under 40 years old (see Uvalic, 2005). Nevertheless, after 1996, R&D personnel has gradually increased, their number increasing from 164 in 1996 to 239 in 2003, and the upward trend has been present in practically all scientific disciplines (see Table 14). Similarly, there has been an increase in the number of doctors in R&D, over the 1996-2003 period from 162 to 277; the increase was particularly marked in some scientific fields such as engineering, medical science, and social science (see Table 15).
 The importance of young researchers in R&D has also increased, as their total number rose from 154 in 1996 to 206 in 2003, in practically all scientific disciplines, but the most numerous are young researchers in medical science (more than 50% of the total) (see Table 16). The number of professors and assistant professors has also increased, from 197 in 1996 to 348 in 2003, again in all disciplines (see Table 17). 

In BiH, there are no statistics on total R&D personnel, only on the number of professors and assistant professors at various Universities and their respective Faculties (see Table 18). At the 8 Universities in BiH, the total number of professors and assistant professors is presently 3,071 (1,226 professors and 1,845 assistant professors). The University of Sarajevo has the largest human potential in higher education: over 560 professors and almost as many assistant professors, while the University of East Sarajevo has another 172 professors and 433 assistant professors. Among the other universities, the highest number of professors is at the University of Banja Luka (196 professors and another 489 assistant professors), the University of Tuzla (130 professors and 144 assistant professors), and the University of Mostar (102 professors and 113 assistant professors). However, it is reported that research activity at universities is almost non-existent, since professors are mainly oriented towards teaching.   
In Croatia, after a substantial decline in total R&D personnel during 1997/98, there has been a continuous increase in recent years, from 10,861 in 1998 to 17,216 in 2003, particularly in medical sciences and in technical sciences (see Table 19). Total R&D personnel by sector, expressed in full-time equivalents (therefore not fully comparable to the above figures) has also been increasing after 1998, but has registered a rather sharp drop in 2003, primarily due to the very notable decrease of R&D personnel in higher education. The number of doctors in R&D has been variable, though in principle increasing since 1998, thanks to primarily a very notable increase in certain scientific fields (e.g. medical science and somewhat less, in natural science) (see Table 20). The number of doctors has increased particularly in the higher education sector, where around 70% of the total number of doctors in R&D is presently employed, whereas in the business sector it has slightly declined. The number of young researchers has increased even more rapidly, from only 915 in 1996 to over 2,600 in 2004, with a steady increase in nearly all scientific fields. Young researchers in R&D are primarily present in the higher education sector (more than 70% of all young researchers), and have seen a threefold increase over the last 8 years (see Table 21).  

In FYR of Macedonia, R&D personnel has in recent years also been subject to oscillations: after a slight increase registered in 1997/98, it has thereafter continuously declined, from 3,275 in 1998 to only 2,589 in 2003; the drop is particularly evident in the field of natural sciences and mathematics (see Table 22). R&D personnel in the business sector have particularly shrunk, while the trend in the government and higher education sectors has been variable. Around 65% of the R&D personnel is in higher education. The number of doctors in R&D, on the contrary, has slightly increased, from 850 in 1997 to 1,030 in 2002, but thereafter there was a slight decline, to 979, in 2003 (see Table 23). It is also interesting to note the sharp fall in the number of young researchers in R&D in certain fields (e.g. natural sciences), though the trend has been variable across disciplines (see Table 24). Most young researchers are in the higher education sector (over 70%). In 2002, there were 2,635 professors and assistant professors in FYR of Macedonia. 

In Montenegro, the number of scientists in R&D is reported to be low. R&D personnel by scientific fields shows the largest concentration in the field of social sciences and humanities (almost 50% of the total), while the second most represented category is engineering and technology (21%) (see Table 25). The University of Montenegro employs a total of 606 scientists, of which 351 with a Ph.D. and 255 with a M.Sc. degree. At other (non-University) institutions, there are another 699 researchers, of which 204 with a Ph.D. and 495 with a M.Sc. degree. Junior researchers
 were 415, the most numerous in social sciences and humanities (more than 50%; see Table 25). There is a disproportionate number of researchers in social sciences and humanities (50%) with respect to the budget of the Ministry of Education and Science allocated to this scientific field (15%). This is due to a constant increase of the student population in humanities, which has induced the need for an increase in the number of professors. The actual number of first-year students at the Faculty of Economics is about 700, while at the Faculty of Metallurgy and Technology it hardly overpasses 50 students. In 2003/04, there were 378 professors and 412 assistants; the number of professors has declined, whereas the number of assistants has increased with respect to 2002/03 (when there were 398 professors and 382 assistants).

In Serbia, according to national statistics, the total number of researchers after 1994 has been more or less constant, in 2000 amounting to some 12,611 researchers or a slight increase with respect to 1994 (see Uvalic, 2005). In 2002, the largest number of researchers was employed at the six main public universities with their 79 faculties: 10,435 researchers (or 83% of the total), of which 5,641 are professors and 4,015 assistants. Another 1,779 researchers work at research institutes, the largest number (67% of the total) in the field of natural sciences. There are around 327 researchers in industrial institutes and private research organisations, which are 46 in total (see Table 26). As to the distribution by scientific field, more than 50% of the researchers work in the Basic Research Programme (over 6,700 out of about 12,000), almost 4,000 in the National Programme on Energy Efficiency, and another 918 in the National Programme on Biotechnology and Agroindustry (see Table 27). Within the largest Basic Research Programme, the highest number of researchers works in the area of medicine (1,637), followed by social sciences (1,114) and chemistry (1,028).

Therefore, the recent trend regarding human resources in the WB countries has been extremely variable. In some countries, the number of researchers and scientists has been increasing (e.g. in Albania or Croatia), while in others it has been stagnating or declining (e.g. in FYR of Macedonia or Serbia). The situation is clearly very different across countries, also in this respect.

7. R&D output and evaluation

The performance of the R&D sector in the WB countries will now be evaluated by looking at some standard indicators on technological and scientific productivity. Technological output is most frequently measured by the number of patents, where a distinction is usually made between applications and granted patents, and domestic and foreign applications. In the WB countries, it is usually the National Patent Offices that keep registers on the number of patents; e.g. in Croatia and in Serbia and Montenegro, these offices are within the State Bureau for Intellectual Property. Scientific output is usually measured by the number of scientific publications included in some major data base - international (the Science Citation Index – SCI and the Social Science Citation Index), or national (various bibliographical data bases of individual countries, usually within national libraries). 

As in the case of other data, statistics on these S&T indicators for the WB countries were, in several cases, not readily available. In Albania and BiH, still today, there is no National Patent Office, therefore no statistics whatsoever on the number of patents. There are also no statistics on scientific output in either of these countries. The only available information for Albania is that about 10% of total R&D finance is used for the systems of evaluation of programmes and projects. 

In Croatia, the number of patent applications has substantially increased during the last few years, reaching 1,086 applications in 2003. However, the number of applications that has actually been granted the right to a patent has generally been declining and is very low – in 2003, only 13, or 1.2% of the total (see Table 28). The decline in the number of granted patents is probably due to stricter criteria used in recent years. As to scientific output, there has been a substantial increase in the number of scientific publications, in particular in natural sciences and medical sciences, where in both cases during 2001/03 their number has more than doubled (see Table 29). In scientific disciplines such as biotechnological science, on the contrary, the number of publications has declined. The largest part of scientific publications is produced by researchers in the higher education sector (around 65%). Research projects and programmes in Croatia are evaluated by peer review groups that nominate evaluators for each project proposal. Projects are contracted for a period of three to five years. Principal researchers of contracted projects submit a report on their research once a year and based on the evaluation of the report, the Minister decides whether to continue financing the project. Following the completion of the project, a final report is submitted and its evaluation performed by the respective peer review group. There are 45 peer review groups. Projects are classified according to areas of science, and priorities are set within each area.

In FYR of Macedonia, over the 1997-2003 period, there were 438 national patent applications and another 855 foreign patent applications, either through the Patent Cooperation Treaty or the European Patent Office (as many as 591). Thus the total number submitted to the State Office for Industrial Property for this seven-year period was 1,293 patents (see Table 30). In the category of national patents, the number of annual applications has actually continuously declined, from 66 in 1997 to 47 in 2003, whereas foreign patent applications have, on the contrary, increased, especially during the last few years – from only 65 in 1997 to 388 in 2003. Regarding scientific output, the overall number of annual scientific publications is today higher than six years ago (a total of 1,659 in 2003, in comparison with 1,174 in 1997), though their number has been stagnating over the last few years (see Table 31). There are, however, some scientific fields, as for example biotechnology, where scientific publications have significantly increased in the last three years. The largest contribution to scientific publications is by researchers in higher education (54%) and in the government (45%), while only a tiny percentage is contributed by the business sector (less than 1%). The national system of evaluation envisages the selection of projects on the basis of a public competition and anonymous evaluation. Once the project has been completed, it is obligatory to present its results to the competent scientific community. The traditional evaluation system has been improved in 2005 through new regulations,
 envisaging the establishment of a network of national coordinators for different scientific disciplines. International expertise has been provided for projects of broader public interest, in order to avoid the conflict of interests among scientists. The annual Ministry budget for project evaluation is €14,000. 

Patents originating in Montenegro are submitted to the Federal Institute for Patents in Belgrade, which is in charge of patents in the whole country. The number of patents in Montenegro, as reported by the Federal Institute for Patents, was relatively low in recent years: 4 in 2002, and 1 in 2003 (see Table 32). It is estimated, however, that their actual number is substantially higher: about 10-15, basically in the field of technical sciences. Since there is no mutual categorization system among libraries in Montenegro, scientific publications are not categorized, except for Masters and Doctoral theses and some monographs. Most monographs are in the area of humanities (see Table 33). Around 95% of published monographs are in Economics, Law, and National History, while less than 5% of catalogued publications are in the field of engineering and natural sciences, although the engineering faculties are among the oldest in Montenegro. Still, a large number of publications in engineering are not catalogued, due to the lack of a mutual categorization system among libraries. Regarding project evaluation, the Ministry of Education and Science has nominated a Commission for scientific research activities and international cooperation in charge of the evaluation process. Each project is evaluated according to its eligibility and eight criteria, selected and adopted by the Commission. Each criterion is marked by the scale from 0 to 5; in case of even one zero, the project is eliminated. The evaluator submits his list of proposals to the Commission, which is the final decision-making body. The project agreement is signed between the Ministry of Education and Science, the project coordinator, and the research institution.

In Serbia, the number of patents has been variable in recent years (see Table 34). After 2000, when a minimum number of patents was granted (only 3), their number has increased, by 2003 to 179, of which 86 were domestic and 93 foreign patents. Only a small number of patent applications are actually granted: in 2003, the 179 patents granted represented only around 17% of the total number of applications (see Uvalic, 2005). In 2003, there were 100 registered little patents, all domestic, which is an increase with respect to 2002; in general, also in previous years, there were few foreign little patents. As to scientific publications, the total number of recently published books was 300; the most numerous are in technical and technological sciences (80), followed by humanities (85), and social sciences (70), while there are much fewer books in Sciences and mathematics (40), medical sciences (35), and biotechnological sciences (30). There are numerous – more than 70 – scientific journals in Serbia, covering practically all possible scientific disciplines. The procedure of project evaluation, in the field of basic research, was in 2001 for the first time organized by an international peer review (the University of Bologna organized the evaluation process). For the earlier project cycles, only national expert committees were engaged. In the field of technological development, projects evaluation is organized by the Ministry for Science and Environmental Protection, and national experts committees. According to the new Law on science (presently in preparation), it is the National council that will define the strategy of scientific development of Serbia and the national priorities. 

Therefore, there has been an upward trend in patent applications in most WB countries in recent years (at least in those for which data is available). At the same time, there are a number of problems regarding scientific output, which are specific to the WB countries (Uvalic, 2005). During the 1990s, the WB region has been isolated and inward-oriented, so presently most of these countries have research systems which are in a catching-up phase. Most WB countries have also not been covered by major data bases during the 1990s, which clearly raises the problem of under-estimation of their scientific output. Many national journals in WB countries are still not included in international data bases, while  scientists have not had the possibility in recent times to publish in internationally recognised journals, also due to limited international contacts and participation at international conferences (and not necessarily because of low quality of output). All WB countries have recently taken steps to apply international standards in evaluating scientific output. 

8. International cooperation in R&D

The WB countries have seen a constant renewal of international links especially over the last five years, accompanied by donations from many international organisations and by developed countries assistance through bilateral programmes, which have also benefited the R&D area. Major financial support has come particularly through the EU Stabilisation and Association Process, the CARDS programme, the Stability Pact for Southeast Europe, European Investment Bank, and the European Bank for Reconstruction and Development. The TEMPUS programme has been important for university exchange, while the inclusion of WB countries into the Fifth and Sixth Framework Programmes for R&D, and their gradual integration into the European Research Area, are particularly important. The recent inclusion of these countries into the European Investment Bank’s Innovation 2000 Initiative ought to also prove useful. As to multilateral cooperation in the area of science and research, the WB countries have had increasing cooperation with many specialized agencies of the UN (UNESCO, UNIDO, UNDP, UNECE). International organisations such as the World Bank have also been important donors and have helped the area of R&D. 

As part of the objective of promoting regional cooperation in Southeast Europe, many regional projects have been launched, also in the area of R&D. Regional scientific cooperation of the WB countries is today taking place within several regional organisations: the Central European Initiative (CEI), the Alps-Adriatic Task Force, the Adriatic-Ionian Initiative, and the Stability Pact for Southeast Europe. Regional networks also include initiatives for participation of WB countries in the EU Framework Programmes for R&D, as defined by the EU-Balkan countries Action Plan on Science & Technology adopted at the Ministerial Conference in Thessaloniki on June 26-27, 2003. In most countries, current bilateral S&T cooperation with countries in the region has been  used as a starting point for identifying partners for FP6, COST and EUREKA. Positive examples of regional networks include the Inter-Balkan Forum on IST, and the Balkan Physical Union. Various projects based on bilateral inter-governmental agreements have been, however, particularly numerous. Without the possibility of presenting a fully exhaustive description of all international cooperation projects in course in the WB countries in the area of R&D, some of the most important will be mentioned.

Albania has presently bilateral inter-governmental cooperation in the area of R&D mainly with two countries: Greece and Italy. A Government Protocol has been signed with both countries, specifying various priorities for two-year periods. The operative priorities with Greece in 2003/04 are cultural heritage, environment, health sciences, seismology-geophysics, transport networks, and telecommunications. The operative priorities with Italy for the 2002/04 period are cultural heritage, environment, energy and earth sciences, seismology-geophysics, transport networks, telecommunications, public health, economy, technological and exchange innovation, agronomy, veterinary, biotechnology. The value of these joint projects amount to around €400,000 annually for projects with Greece, and €120,000 annually for projects with Italy.

Bosnia-Herzegovina’s biggest S&T partner is Slovenia (€80,000 in 2004). No specific information was obtained about the participation in joint research projects despite the fact that it has participated in many joint projects with EU countries, as well as in regional projects, within initiatives of the Stability Pact for Southeast Europe and many other regional organisations. The most promising step is the enrolment of BiH in EU FP6 projects, which should strengthen the BiH research area and participation of the country in international scientific and research activities. 
In Croatia, a relatively small part of the Ministry of Science, Education and Sports’ budget is specifically allocated to international S&T cooperation (1.4% in 2001, increased to 1.7% in 2004). There are about 176 ongoing international projects, involving approximately 600 researchers, or about 3-4 Croatian scientists per project. The number of research scholarships on the basis of bilateral intergovernmental programmes has been increasing in recent years, and amounted to 143 in 2002, for some 603 research months. Within the Marie Curie Programme (mobility within the FP6), 15 scholarships were obtained in 2004 and 2005. The number of scholarships for foreign researchers coming to Croatia has also increased: on the basis of bilateral inter-governmental programmes, there were 98 scholarships granted for 523 research months in 2002. Most frequent countries and regions participating in exchange of R&D personnel are Slovenia, Hungary, Austria, Germany, France, United Kingdom, and USA. 

Croatia participates in the EU Framework Programmes for R&D. In FP5, it participated as a third country and the EC approved 8 projects with consortium members from Croatia. In the FP6, Croatian partners participated in over 350 project proposals and more than 80 proposals have been approved by April 2005. In addition, 14 Marie Curie Scholarships have been awarded to Croatian citizens. Following a positive evaluation by the European Commission, partners from Croatia are eligible to request from the Ministry of Science, Education and Sports the reimbursement of costs for preparation of the proposal. The activities of the National Contact Points for the Framework Programmes are carried out by the Department for European Integration of the Ministry of Science, Education and Sports. The dissemination of information on FP6 has been done through workshops at universities and research institutes and video-conferences. In March 2005, the Ministry of Science, Education and Sports forwarded to the European Commission a Letter of Intent for full participation in the FP6, in order to change the third country status into the associated candidate country status. The Ministry of Science, Education and Sports was expecting to conclude a Memorandum of Understanding in June 2005. Croatian partners also currently participate in over 50 COST actions co-financed by the Ministry of Science, Education and Sports. In addition, in 2004, partners from Croatia participated in the EUREKA programme within 15 projects, 8 networks, and 2 cluster projects. Croatia gained a status of a full member of the EUREKA programme in 2002. The Ministry of Science, Education and Sports co-financed all EUREKA projects that have been positively assessed, which are also co-financed by Croatian project partners. National contact points for all of the mentioned programmes are at the Directorate for International Cooperation of the Ministry of Science, Education and Sports. 

Croatia has also cooperated with a number of international organizations: cooperation with IAEA includes 6 infrastructure projects, 5 scientific research projects, and participation in 10 regional projects, of a total value of US$ 1.4 million. Cooperation with UNECE has also been established through work groups and seminars, as well as through an international conference on technology transfer held in Zagreb in 2001. Croatia’s participation in NATO includes 4 scientific research projects. There is also ongoing cooperation with the World Bank (TAL-2) within the Science and Technology Project, a project of high priority for the development of the national innovation system. Croatian teams participate successfully in various multilateral scientific organizations such as CERN (Geneva), International Centre for Theoretical Physics (Trieste), and the International Centre for Genetics and Biotechnology Engineering (Trieste).

FYR of Macedonia has in recent years allocated a relatively high amount of resources, 15.9% of the Ministry of Education and Science’s budget for science, to international cooperation. It has had the largest number of bilateral projects with Slovenia (12 projects in 2001, 12 in 2002, 12 in 2003, another 16 in 2004, and 18 in 2005), Bulgaria (2 in 2003 and 6 in 2005), Croatia (6 in 2005), France (3 in 2004) and Germany (2 in 2004). Some of the most represented areas of cooperation are agriculture, biotechnology, food processing, chemistry, pharmaceutical research, and environmental protection. At present, 130 researchers are involved in international cooperation projects. As to researchers’ mobility, 230 Macedonian researchers have been awarded study grants for individual research, participation at conferences and other scientific events in 2004, in the area of biology, chemistry, agriculture and technology. There were some 68 foreign researchers in FYR of Macedonia in 2004, also in the area of biology, chemistry, agriculture and technology. The most frequent countries participating in exchange of R&D personnel are Slovenia, Turkey, Germany and Bulgaria. The Faculty for Biotechnical Sciences and the Faculty of Agriculture participate in the work of the Regional Centre for Technology Transfer in the domain of biotechnology and applied sciences for the countries of Central and Eastern Europe at the University in Zagreb-Croatia. In 1992, a regional innovation centre was established in Štip with the purpose of promoting and presenting innovative works. FYR of Macedonia participates in 15 actions of the COST programme, in eight different fields.
 

FYR of Macedonia has recently participated in 15 projects of the FP5 and in 17 projects of the FP6. Several National Contact Points have been set up, including those for IST and for Food Quality and Safety, trained within the ERA West Balkan Project (FP6-SSA). There are also 4 multipliers in IST. Several promotions and Info Days have been organized with expert assistance by the EU and the National NCPs. Within Tempus, during 1996-2004, there have been 68 joint European projects, 10 compact measures, 5 structural and complementary measures, 312 individual mobility grants, 3 projects for the establishment of transfer technology structures at the  Electro-Technical Faculty, Faculty of Technology and Metallurgy, and Faculty of Agriculture; Modelling of Industrial Engineering in cooperation with the SMEs at the Faculty of Mechanical Engineering; Geomagnetic measurements  and quality standards – Faculty of Geology and Mining; Project for institutional building at the Law Faculty – Centre for  the Law on Industrial Ownership of EU. FYR of Macedonia has also cooperated with the International Atomic Energy Agency (IAEA): based on the Agreement on Technical Co-operation with IAEA and  the Country Programme Framework, 12 national projects for direct application  of  nuclear techniques  in human and veterinary medicine, agriculture, ecology and industry, have been carried out. It also actively participates in 11 regional projects related to strengthening of radiation protection infrastructure. With NATO, it has 4 collaborative projects and 6 projects within the Science for Peace Programme. With UNESCO, it has 21 projects in the field of education and science, and this year FYR of Macedonia has been included in UNESCO’s Programme for Basic Sciences. 

Montenegro dedicates 15% of its total R&D budget to international cooperation. In 2004/05, it participated in two FP6 projects (SSA), in 2 UNESCO projects, some 12 other multilateral projects (UNDP, CERN, NATO, IAEA, COST), and another 7 bilateral projects (in 2004/05). Within the TEMPUS programme, over the past 4 years, Montenegro contracted 13 projects and about 20 international mobility grants. Within bilateral projects, the foreign partners are mainly from Slovenia and France; 3 projects are in the area of biotechnical science, 2 in technical science, and 2 in medical science. There are 5 researchers involved in the project with France (4 from the French side), and 16 researchers in the project with Slovenia (19 from the Slovenian side). The Ministry of Education and Science has supported mobility of junior and senior researchers with 40 individual mobility grants annually. Recent visits of foreign researchers included the visit of seven Slovenian researchers in biotechnical science, another two Slovenian researchers and four from France in the area of technical-technological science, and ten Slovenian researchers in medical science. The most frequent countries participating in exchange of R&D personnel are Russia, Italy, France, Slovenia and Germany. Within the EU-WB countries Action Plan in S&T, Montenegro has the FP6/INCO Specific Support for setting up NCP activities through the ERA West Balkan project (the INCO SSA project ERA West Balkan started in May 2004). 

Serbia dedicated 1.21% of its R&D budget to the International Cooperation Program in 2004 (somewhat more than in 2003, though less than in 2002). The most frequent countries participating in exchange of R&D personnel in 2004/05 were Slovakia (12 approved projects), Slovenia (35 approved projects in 2004/05 and another 29 in 2005/06), FYR of Macedonia (7 projects), France (18 projects), Greece (25 projects). There are also ongoing activities with Austria, Croatia, BiH, Bulgaria, Romania, and the USA. Regarding EU research projects, Serbia participates in the EU FP5 and FP6 programmes as a WB (INCO) country, in COST and EUREKA. Serbia participated in 7 COST Actions in 2002, in another 11 in 2003, in 19 in 2004, and in 6 in 2005, involving many institutions from all over Serbia. It also had a number of TEMPUS projects over the last four years. There are presently 25 ongoing FP5 and FP6 projects, which are co-financed by the Ministry for Science and Environmental Protection. There are also 7 EUREKA projects continuing in 2004, with many European countries as partners. National Contact Points have been set at the Ministry for Science and Environmental Protection: there are NCP for Nanotechnologies and Nanosciences, for “Marie Curie Actions”, for Citizens and Governance, for IST, for Euratom and JRC, and for INCO. In the field of multilateral cooperation, there is cooperation with the International Center for Genetic Engineering and Biotechnology (ICGEB), Central European Initiative (CEI) and International Atomic Energy Agency (IAEA), and active cooperation with UN agencies and organisations, including UNESCO, UNDP, and UNECE.

9. Concluding remarks

The situation in the R&D sector in the WB countries is not very satisfactory. There are many complex tasks ahead. There is an urgent need to prevent an increase in the technological gap of the WB countries vis-à-vis the EU through more appropriate policies, both national and international. It is also important to raise public awareness about the knowledge-based economy, and the key role of innovation and technological progress for economic growth and development within each of the WB countries. A more ample debate on R&D, on science and society, would be welcome in all WB countries. 

There have been many complaints about the inappropriate treatment of research institutions in the WB countries. Though the research systems in these countries have substantial potential, they are generally characterised by an unfavourable structure, weak interaction with the business sector, insufficient linkages with the education and research systems of other countries, also in the WB region. The general conclusion of experts from the WB countries is that during the course of years, science, scientists, and scientific research have been marginalized. R&D has not been among the key priorities and a clear longer-term strategy in this area is still absent. The inappropriate treatment of the area of R&D in the WB countries is clearly a serious obstacle for more intensive research. Generally, there are limited links between business enterprises and universities and research institutes, and government measures that would encourage such networks would be highly welcome. Given the extensive work on new legislation in the WB countries, efforts should be directed towards an acceleration of the implementation of laws and related measures.

In addressing these complex issues, the WB countries governments have to face the challenge of finding the right balance between restrictive economic policies, clearly necessary for macroeconomic stabilization purposes, and other types of policies with long-term effects which can contribute to raising economic competitiveness, such as increased investment in human capital, including increased spending on R&D and on education. It would be desirable to address the issue of a longer-term strategy of R&D for all WB countries in a regional context; for the moment, little is known about each country’s potential for specialisation and innovation in specific fields, or the desirability of transferring technology from abroad. There is also a need to attract more Foreign Direct Investment (FDI) by further improving the business environment and decreasing country risk, which also ought to facilitate the transfer of modern technologies and know-how. For most WB countries, continued foreign assistance supporting R&D will clearly also remain important in the medium term.  

As to more specific tasks, in some WB countries there is an urgent need to create institutions in charge of important areas of R&D (such as national patent offices), and to introduce other institutional changes that would substantially improve the existing research networks (e.g. the mutual categorisation among libraries). Among the highest priorities is also the improvement of statistics on R&D in all WB countries. For Albania and BiH, in particular, it would be necessary to start collecting R&D data on a systematic and continuous basis, in order to be able to calculate the main indicators (such as expenditure on R&D/GDP for the three main sectors). With the exception of Croatia and FYR of Macedonia, the statistics need to be improved by gathering information on R&D of the non-government sectors, including R&D expenditure of business enterprises and higher education institutions. Without knowing the exact situation regarding many aspects of the R&D sector, through better and more complete statistics, national policies in this domain cannot be fully effective.   

Excellent experiences were gained in recent years with EC funded projects that supported Institution and capacity building on a regional level. As most of the researchers and scientists in the WB countries are employed at universities, the reform of the higher education systems was and remains crucial, and cannot be seen independently from the R&D sector. The support of implementation of the Bologna Process, therefore, shall be ongoing.
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Table of Acronyms

	BiH………………

CA…………………
	Bosnia and Herzegovina

Coordination Actions are multi-partner actions intended to promote and support networking and co-ordination of research and innovation activities. They are a reinforced form of the concerted actions/thematic networks used in Framework Programmes 5 and 6.

	CARDS……………
	Community Assistance for Reconstruction, Development and Stabilisation

A key external relations priority for the EU is to promote stability and peace in the Western Balkans. The programmes wider objective is to support the participation of the countries of the Western Balkans (Albania, Bosnia and Herzegovina, Croatia, Serbia, Montenegro and the FYR of Macedonia) in the Stabilisation and Association Process.  Financial support is directed at reinforcing democracy and the rule of law, human rights, civil society and the media, and the operation of a free market economy. Financial assistance is also granted to help generate sustainable economic recovery, and promote social development and structural reform.

	CNRS……………...
	Centre National de la Recherche Scientifique, French publicly-funded research organization



	ERA………………...
	European Research Area



	ERA-NET…………..
	European Research Area Network Scheme



	FDI…………………
	Foreign direct investment is the movement of capital across national frontiers in a manner that grants the investor control over the acquired asset.

	FP5, FP6, FP7…….
	Framework Programme is the European Community Programme for Research and Technological Development. It is a collection of the actions at EU level to fund and promote research.


	GEANT…………….
	The GÉANT project is collaboration between 26 National Research and Education Networks representing 30 countries across Europe, the European Commission, and DANTE. Its principal purpose has been to develop the GÉANT network - a multi-gigabit pan-European data communications network, reserved specifically for research and education use. The project also covers a number of other activities relating to research networking. These include network testing, development of new technologies and support for some research projects with specific networking requirements.



	GERD………………

INCO……………….


	Gross domestic expenditure on R&D
International Cooperation – Cooperation with third countries and international organizations 

	
	

	MHEST…………….
	Ministry of Higher Education Science and Technology



	NCP………………...
	National Contact Point - The NCP network is the main provider of advice and individual assistance to researchers in a particular country.

	R&D…………………

RTD…………………
	Research and development

Research and Technological Development

	SEE…………………

SFRY……………….

SME………………...

SSA…………………
	South-East Europe

Socialist Federal Republic of Yugoslavia

Small and Medium Enterprises

Specific Support Actions. The Specific Support Actions are a continuation of the Accompanying Measures available in Framework Programme.

	S&T…………………

TEMPUS…………..
	Science and Technology

Tempus is one of a number of European Community programmes designed to help the process of social and economic reform and/or development in the partner countries.
The Partner Countries currently included are the Western Balkan countries, the Eastern European and Central Asian Countries and the Mediterranean Partners. 
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APPENDIX I

Table 1. BiH: Government/Ministry Budget for Science, 2001/03 (in KM and in % of total)
	Year
	Budget (in KM)
	

	2001
	1.713.700
	

	2002
	2.900.000
	

	2003
	2.900.000
	

	Distribution by scientific discipline, 2003


	
	Structure (in %)

	Natural science
	209.000
	7.2

	Engineering and technology
	354.000
	12.2

	Medical sciences
	138.000
	4.8

	Agricultural sciences
	262.000
	9.0

	Social Sciences and Humanities
	423.000
	14.6

	Other scientific disciplines*
	1.514.000
	52.2

	TOTAL
	2.900.000
	100,0


*Disciplines not included in the Frascati Manual.

Table 2. Croatia: Expenditure on R&D (in % of GDP), 1996-2003

	
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003

	Gross Expenditure on

 R&D/GDP
	n. a.
	0,77
	0,71
	0,99
	1,23
	1,07
	1,12
	1,14

	Business enterprise expenditure on R&D/GDP
	n. a.
	0,25
	0,25
	0,43
	0,55
	0,45
	0,48
	0,45

	Government expenditure on R&D/GDP
	n. a.
	0,26
	0,19
	0,21
	0,26
	0,24
	0,25
	0,25

	Higher education expenditure on R&D/GDP
	n. a.
	0,26
	0,27
	0,34
	0,41
	0,38
	0,39
	0,44


Source: Central Bureau of Statistics, www.dzs.hr

Table 3. Croatia: Ministry budget for science (in Euro), 1996-2003

	 
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003

	Science and Research 
	59.629.502
	60.512.690
	69.144.142
	70.638.538
	71.735.683
	88.500.901
	92.179.974
	98.194.395

	Technological Development
	-
	-
	-
	-
	-
	7.339.958
	6.338.108
	8.271.224

	Informatics
	-
	-
	-
	-
	972.119
	4.531.766
	12.607.602
	14.017.884

	Other
	138.886.944
	144.202.926
	159.086.117
	176.970.311
	206.089.102
	225.433.169
	197.863.570
	227.878.899

	Total
	198.516.446
	204.715.616
	228.230.259
	247.608.849
	278.796.904
	325.805.794
	308.989.254
	348.362.402


Note: data have been converted into EUR according to the exchange rate on December 31 of each year on http://europa.eu.int/comm/budget/inforeuro
Source: Ministry of Science, Education and Sports

Table 4. Croatia: Budget for research projects financed by the official authorities (ministries, agencies), by scientific discipline (based on the Frascati Manual), 1996-2003

	Science discipline
	Number of projects

1996
	Number of projects

1997
	Number of projects

1998
	Funding 

(in Euros)

1999
	Number of projects

2000
	Number of projects

2001
	Number of projects

2002
	Funding 

(in Euros)

2002
	Number of projects

2003
	Funding 

(in Euros)

	Natural sciences, mathematics
	193
	215
	221
	223
	230
	240
	306
	
	316
	4.043.438

	Technical sciences
	134
	227
	249
	251
	271
	290
	327
	
	344
	3.004.543

	Medical sciences
	124
	190
	206
	209
	239
	267
	387
	
	436
	4.682.107

	Biotechnical sciences
	76
	113
	119
	119
	125
	131
	153
	
	173
	1.610.453

	Social sciences
	93
	133
	148
	155
	167
	182
	219
	
	261
	1.609.931

	Humanistic sciences
	85
	120
	130
	148
	159
	179
	245
	
	269
	1.663.329

	TOTAL
	705
	998
	1073
	1105
	1191
	1289
	1637
	16.599.284
	1799
	16.613.801


Note: data have been converted into EUR according to the exchange rate on December 31 of each year on http://europa.eu.int/comm/budget/inforeuro
Table 5. FYR of Macedonia: Expenditure on R&D (in % of GDP), by sector, 1997/03

	
	1997
	1998
	1999
	2000
	2001
	2002
	2003

	Gross expenditure on R&D/GDP
	0.38
	0.43
	0.34
	0.45
	0.31
	0.27
	0.25

	Government expenditure on R&D/GDP
	0.18
	0.15
	0.16
	0.15
	0.16
	0.15
	0.14

	Business enterprise

expenditure on 

R&D/GDP
	0.05
	0.05
	0.04
	0.03
	0.02
	0.01
	0.03

	Higher education on R&D/GDP
	0.15
	0.23
	0.14
	0.27
	0.13
	0.11
	0.08




Source: State Statistical Office.

Table 6. FYR of Macedonia: Ministry budget for science, 1996-2003 (in Euro)

	 
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003

	Science and Research 
	3 327 869
	3 393 443
	2 754 098
	1 754 098
	2 786 885
	2 573 770
	2 393 443
	1 147 541

	Technological development
	65 574
	81 967
	81 967
	81 967
	163 934
	8 197
	196 721
	83 672

	Technical culture
	231 148
	196 721
	196 721
	196 721
	196 721
	131 148
	163 934
	114 754

	Total
	3 624 590
	3 672 131
	3 032 787
	2 032 787
	3 147 541
	2 713 115
	2 754 098
	1 345 967


Source: Ministry of Education and Science.

Table 7. FYR of Macedonia: Budget for research projects financed by the official authorities (ministries, agencies), by scientific discipline (based on the Frascati Manual), 1996-2003 

	
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003

	Science discipline
	Project number and value

 (in €)
	Project number and value

(in €) 
	Project number and value

(in €)
	Project number and value

(in €)
	Project number and value

(in €)
	Project number and value

(in €) 
	Project number and value

(in €) 
	Project number and value

(in €)

	Natural sciences, mathematics
	26

213851
	22

212792
	5

218240
	15

78896
	31

98843
	20

156250
	1

203752
	15

96569

	Technical sciences
	45

376059
	50

344494
	18

283673
	42

123000
	78

334813
	60

354079
	13

456529
	40

272713

	Medical sciences
	5

140900
	17

141457
	4

107669
	29

77823
	28

133429
	22

163526
	1

184340
	9

88235

	Biotechnical sciences
	17

208116
	21

178845
	16

175695
	13

129909
	55

247388
	49

228023
	38

259317
	22

134804

	Social sciences


	4

59865
	19

74772
	9

93224
	23

65864
	22

73841
	15

60270
	3

42956
	12

28595

	Humanistic sciences
	19

213627
	22

181277
	27

161685
	5

118034
	33

193838
	32

147625
	7

89453
	27

62092

	TOTAL
	116

1212419
	151

1133636
	79

1040185
	127

593525
	247

1082151
	198

1109773
	63

1236347
	125

683008


Table 8. Montenegro: R&D Expenditure in Euros and as a share of Budget (%), 1996 – 2003

	YEAR
	BUDGET
	ALLOCATED FOR SCIENCE
	%

	1996
	45,921,511.18
	367,916.67
	0.80%

	1997
	83,431,837.08
	350,666.67
	0.42%

	1998
	100,000,000.00
	752,083.33
	0.75%

	1999
	154,000,000.00
	1,145,000.00
	0.74%

	2000
	228,685,323.07
	1,381,264.71
	0.60%

	2001
	224,444,912.62
	1,862,767.15
	0.83%

	2002
	167,597,539.33
	1,170,319.16
	0.70%

	2003
	442,868,195.66
	1,436,763.18
	0.32%

	2004
	450,738,788.56
	1,341,792.41
	0.30%


Table 9. Montenegro: Projects by scientific disciplines, 1995-2003 (number and in % of total)
	Scientific Discipline
	Number of projects
	In % of total

	1. NATURAL SCIENCES AND MATHEMATICS
	169
	15.28

	2. TECHNOLOGY
	214
	19.35

	3. BIO-TECHNOLOGIES
	360
	32.55

	4. MEDICINE
	150
	13.56

	5. SOCIAL SCIENCES AND HUMANITIES
	213
	19.26

	Total
	1 106
	100


Table 10. Montenegro: Distribution of budgetary funds for science (in Euros)

	YEAR
	BUDGET FOR

SCIENCE
	FACULTIES
	INSTITUTES
	TOTAL

	1996
	367,916.67 
	35,010.67 
	266,324.80 
	301,335.47 

	1997
	350,666.67
	33,369.17 
	253,838.00 
	287,207.17 

	1998
	752,083.33
	23,416.66 
	582,933.34 
	606,350.00 

	1999
	1,145,000.00
	11,708.33 
	906,633.34 
	918,341.67 

	2000
	1,381,264.71
	30,162.50 
	1,161,947.90 
	1,192,110.40 

	2001
	1,862,767.15
	0.00 
	1,601,979.75 
	1,601,979.75 

	2002
	1,170,319.16
	79,470.00 
	938,130.28 
	1,017,600.28 

	2003
	1,436,763.18
	0.00 
	1,235,616.33 
	1,235,616.33 


Source: Ministry of Science and Education

Table 11. Serbia: Government expenditure on R&D, 2000-2003

	
	2000 
	2001
	2002
	2003

	Government expenditure on R&D, in % of GDP
	0.10
	0.16
	0.26
	0.32

	Government expenditure on R&D, in million €
	11.80
	19.38
	42.50
	60.34

	Government expenditure on R&D per capita, in €
	1.5
	2.6
	5.7
	8.3


Sources: Report: The State of R&D activities in the Republic of Serbia and the Measures for their improving, Ministry of Science, Technology and Development of the Republic of Serbia, 2002

Table 12:Serbia: Budget of the Ministry of science, 2001-2004


	
	2001.
	2002.
	2003.
	2004.

	Budget 

mln Din 

mln €*
	1157.00

19.37€
	100

%
	2251,11

36.59€
	100 %
	3936,98 

57.63€
	100

%
	4112,7

52.14€
	100

%

	R&D

Programs 
	1142.00

19.12€
	98.72
	1853.61

30.13€
	73.52
	3132,24/

45.85€
	79,56
	3545,13/

44.94€
	86,20

	Other activities
	14.00

0.25€
	1.28
	397.50

6.46€
	26.48
	804,74/

11,78€
	20,44
	567,61/

7.19€
	13,80


Source: Annual Reports of the Ministry of Science and technology (2001, 2002, 2003) and Ministry of science and Environmental Protection (2004); *Average Annual Exchange Rate
Table 13. Serbia: Distribution of the R&D Budget among the Programmes, 2001-2004

	
	2001.
	2002.
	2003.
	2004.

	Budget for R&D*  (mln Din.)

Budget for R&D*  (mln €)
	1142.00

19.12
	1853.61

30.13
	3132,24

45.85
	3545,13

44.94

	Structure (in %)
	100
	100
	100
	100

	Basic Research Program
	46.56
	60,35
	42,75
	50,91

	Technology Development Program
	10.00
	27,38
	29,19
	30,05

	Knowledge and Technology Transfer Program
	8,78
	
	2,52
	0,42

	R&D Facility and Infrastructure Upgrade Program
	24,72
	3,76
	15,33
	8,62

	International Cooperation Program
	1,88
	1,42
	0,98
	1,21

	Development of Researchers Program-Scholarships
	2,24
	0,13
	1,25
	1,78

	Development of Researchers Program-Stimulations
	0,63
	
	0,23
	0,63

	Purchasing of Research Journals and Books for Libraries Program
	0,90
	2,73
	1,86
	1,87

	Support of Local Scientific Conferences and Journals Program
	1,63
	1,78
	1,34
	1,88

	Science and Technology Information Sourcing Program
	0,30
	0,82
	3,23
	1,34

	Support of Important Institutions Program
	1,50
	1,15
	0,98
	0,97

	Support for science and technology oriented organization Program
	0,82
	0,07
	0,26
	0,30

	Other Programs 
	0,04
	0,42
	0,08
	0,03


Source: Annual Reports of the Ministry of Science and technology (2001, 2002, 2003) and Ministry of science and Environmental Protection (2004)

Table 14. Albania: R&D personnel (data is valid for the Higher Education sector)

	
	
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003

	Natural sciences, mathematics
	20
	25
	27
	30
	32
	34
	35
	37

	Technical sciences
	23
	24
	27
	30
	34
	34
	36
	38

	Medical sciences
	45
	48
	48
	50
	53
	55
	57
	60

	Social sciences
	31
	34
	36
	38
	39
	39
	40
	42

	Humanistic sciences
	45
	46
	47
	50
	53
	57
	60
	62

	Total
	164
	177
	185
	195
	211
	219
	228
	239


Table 15. Albania: Number of doctors in R&D by scientific fields (data is valid for the Higher Education sector)
	 
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003

	Natural science
	72
	77
	76
	86
	91
	96
	100
	105

	Engineering
	26
	31
	33
	37
	39
	42
	46
	50

	Medical science
	27
	30
	34
	38
	41
	45
	49
	51

	Social science
	16
	19
	22
	25
	28
	31
	33
	36

	Humanities
	21
	23
	25
	28
	30
	32
	34
	35

	Total
	162
	180
	190
	214
	229
	246
	262
	277


Table 16. Albania: Number of young researchers in R&D (data is valid for the Higher Education sector)
	 
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003

	Natural science
	15
	18
	21
	24
	26
	29
	31
	33

	Engineering
	12
	13
	13
	14
	14
	15
	15
	17

	Medical science
	100
	107
	109
	111
	114
	116
	118
	119

	Social science
	14
	15
	15
	15
	16
	16
	18
	19

	Humanities
	13
	14
	14
	16
	17
	17
	18
	18

	Total
	154
	167
	172
	180
	187
	193
	200
	206


Table 17. Albania: Number of professors and assistant professors, by scientific fields (data is valid for the Higher Education sector)
	 
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003

	Natural science
	54
	62
	66
	70
	73
	79
	86
	92

	Engineering
	26
	29
	31
	33
	36
	38
	39
	41

	Medical science
	52
	56
	59
	65
	69
	75
	80
	88

	Social science
	13
	15
	17
	19
	23
	28
	31
	36

	Humanities
	52
	59
	65
	69
	77
	79
	85
	91

	Total
	197
	221
	230
	256
	278
	299
	321
	348


Table 18. BiH: Professors and Assistant Professors at Universities (total number)

	No.
	Faculty
	Professors
	Assistant Professors

	1 
	University of Sarajevo (25 faculties)
	 562
	554 

	2
	University of Banja Luka (13 faculties)
	196
	489

	3
	University of East Sarajevo (16 faculties) 
	172
	433

	4
	University of Zenica (3 faculties)
	28
	38

	5
	University of Bihać (5 faculties)
	26
	37

	6
	University of Tuzla (11 faculties)
	130
	144

	7
	University Džemal Bijedić – Mostar (6 faculties)
	10
	37

	8
	University of  Mostar (7 faculties)
	102
	113

	
	TOTAL
	1,226
	1,845


Table 19. Croatia: R&D personnel, by scientific field and sector 
	By scientific field
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003

	Natural sciences, mathematics
	n.a.
	2093
	1776
	2146
	2359
	2467
	2523
	2363

	Technical sciences
	n.a.
	3926
	3881
	4281
	4242
	3969
	4217
	4335

	Medical sciences
	n.a.
	5522
	1469
	1822
	2245
	2353
	3731
	4127

	Biotechnical sciences
	n.a.
	1139
	1273
	1333
	1320
	1496
	1751
	1708

	Social sciences
	n.a.
	5399
	1908
	2539
	2679
	2905
	3422
	3831

	Humanistic sciences
	n.a.
	889
	554
	980
	983
	927
	871
	852

	Total
	n.a.
	18968
	10861
	13101
	13828
	14117
	16515
	17216

	 By sector
	
	
	
	
	
	
	
	

	Business enterprise
	n.a.
	1985
	1766
	2025
	2111
	1906
	2487
	2165

	Government sector
	n.a.
	2843
	2210
	2565
	2784
	2835
	3029
	3275

	Higher education
	n.a.
	6017
	3666
	4237
	5504
	5302
	7444
	3708

	Total
	n.a.
	10845
	7642
	8827
	10399
	10043
	12960
	9148


Source: Central Bureau of Statistics, www.dzs.hr

Note: the number of R&D personnel by sector is expressed by full-time equivalents; full-time equivalence (FTE) is expressed in person-years and presents time as a share of full working time in which persons in employment are engaged in the work related to R&D.

Table 20. Croatia: Number of doctors in R&D

	By scientific fields


	1997
	1998
	1999
	2000
	2001
	2002
	2003

	Natural science
	635
	569
	678
	683
	648
	739
	757

	Engineering
	674
	718
	799
	938
	856
	880
	868

	Medical science
	288
	212
	304
	522
	416
	705
	1068

	Biotechnological science
	302
	305
	322
	358
	364
	361
	356

	Social science
	605
	409
	667
	685
	698
	726
	762

	Humanities
	263
	131
	389
	378
	408
	359
	397

	Total
	2767
	2344
	3159
	3564
	3390
	3770
	4208

	 By Sector of performance
	
	
	
	
	
	
	

	Business sector
	91
	85
	116
	104
	106
	105
	99

	Government sector
	782
	623
	877
	865
	853
	1050
	1162

	Higher Education sector
	1894
	1636
	2166
	2595
	2431
	2615
	2947

	Total
	2767
	2344
	3159
	3564
	3390
	3770
	4208


Source: Central Bureau of Statistics, www.dzs.hr
Table 21. Croatia: Number of young researchers in R&D

	 By scientific field
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003
	2004

	Natural science
	290
	300
	343
	351
	400
	473
	501
	462
	537

	Engineering
	240
	300
	354
	355
	406
	511
	549
	502
	575

	Medical science
	142
	191
	233
	240
	266
	369
	391
	399
	470

	Biotechnological science
	63
	86
	99
	93
	134
	165
	178
	180
	225

	Social science
	88
	97
	138
	138
	208
	334
	379
	356
	406

	Humanities
	92
	128
	161
	162
	193
	251
	299
	331
	389

	Total
	915
	1102
	1328
	1339
	1607
	2103
	2297
	2230
	2602

	By sector  
	
	
	
	
	
	
	
	
	

	Government sector-public research institutes
	228
	277
	358
	358
	432
	515
	547
	506
	584

	Other research institutions (Croatian Academy of Sciences and Arts, hospitals…)
	71
	101
	113
	120
	138
	159
	160
	151
	156

	Higher Education sector
	616
	724
	857
	861
	1037
	1429
	1590
	1573
	1862

	Total
	915
	1102
	1328
	1339
	1607
	2103
	2297
	2230
	2602


Source: Ministry of Science, Education and Sports

Table 22. FYR of Macedonia: R&D personnel, by scientific field and sector

	By scientific field 


	1997
	1998
	1999
	2000
	2001
	2002
	2003

	Natural sciences, mathematics
	287
	296
	373
	370
	265
	254
	32

	Technical sciences
	850
	919
	744
	674
	703
	612
	594

	Medical sciences
	710
	628
	664
	632
	750
	812
	735

	Biothechnological sciences
	388
	432
	418
	418
	384
	381
	392

	Social sciences
	185
	330
	241
	285
	258
	265
	299

	Humanistic sciences
	516
	670
	728
	715
	549
	545
	537

	Total
	2936
	3275
	3168
	3094
	2909
	2869
	2589

	By sector 


	
	
	
	
	
	
	

	Business enterprise
	370
	361
	306
	241
	203
	100
	67

	Government sector
	916
	957
	1022
	1044
	809
	820
	829

	Higher education
	1650
	1957
	1840
	1809
	1897
	1949
	1693

	Total
	2936
	3275
	3168
	3094
	2909
	2869
	2589


Source: State Statistical office

Table 23. FYR of Macedonia: Number of doctors in R&D, by scientific fields and sector

	 By scientific field
	1997
	1998
	1999
	2000
	2001
	2002
	2003

	Natural sciences
	n.a
	n.a
	138
	142
	119
	123
	10*

	Engineering
	n.a
	n.a
	224
	203
	247
	263
	280

	Medical sciences
	n.a
	n.a
	150
	163
	174
	178
	192

	Biothechnological sciences
	n.a
	n.a
	62
	75
	84
	85
	98

	Social sciences
	n.a
	n.a
	106
	144
	132
	146
	165

	Humanities
	n.a
	n.a
	252
	233
	233
	235
	234

	Total
	850
	965
	932
	960
	989
	1030
	979

	
	
	
	
	
	
	
	

	 By sector
	
	
	
	
	
	
	

	Business sector
	7
	7
	9
	2
	4
	5
	6

	Government sector
	124
	138
	157
	178
	178
	187
	197

	Higher Education sector
	719
	820
	766
	780
	807
	838
	776

	Total
	850
	965
	932
	960
	989
	1030
	979


* Doctors from the Faculty of Natural Sciences and Mathematics are not included.

Source: State Statistical office

Table 24. FYR of Macedonia: Number of young researchers in R&D, by scientific field and sector

	By scientific field
	1997
	1998
	1999
	2000
	2001
	2002
	2003

	Natural sciences
	n.a
	n.a
	49
	61
	41
	18
	2*

	Engineering
	n.a
	n.a
	53
	41
	55
	59
	73

	Medical sciences
	n.a
	n.a
	59
	85
	101
	83
	71

	Biothechnological sciences
	n.a
	n.a
	22
	24
	17
	19
	22

	Social sciences
	n.a
	n.a
	25
	25
	22
	38
	25

	Humanities
	n.a
	n.a
	59
	85
	44
	22
	53

	Total
	229
	282
	267
	321
	280
	239
	246

	 By sector of performance
	
	
	
	
	
	
	

	Business sector
	 5
	 8
	8
	6
	5
	4
	2

	Government sector
	 89
	 89
	94
	106
	81
	68
	68

	Higher Education sector
	 135
	 135
	165
	209
	194
	167
	176

	Total
	 229
	 282
	267
	321
	280
	239
	246


* Young researchers of the Faculty of Natural Sciences and Mathematics are not included.

Source: State Statistical office

Table 25. Montenegro: R&D personnel by scientific fields, 2004

	
	In % of total
	University
	Other institutions
	Junior researchers

	
	
	Ph.D.
	M.Sc.
	Ph.D.
	M.Sc.
	

	Natural sciences
	12.6
	59
	36
	17
	52
	56

	Engineering and technology
	21.5
	97
	48
	43
	94
	83

	Agricultural sciences
	6.3
	29
	19
	14
	20
	29

	Medical sciences
	10.3
	28
	22
	28
	56
	38

	Social science & humanities
	49.3
	138
	130
	102
	274
	209

	Total
	100.0
	351
	255
	204
	495
	415


Table 26: Serbia: Number of research organisations and researchers, 2002 

	
	No of organizations
	No of researchers

	1.Faculties at 6 public universities, total
	79
	10,436

	University of Belgrade
	30
	4,860

	University of Novi Sad
	13
	462

	University of Niš
	12
	2 191

	University of Kragujevac
	10
	1 289

	University of Priština (Kosovska Mitrovica)
	10
	693

	University of Arts, Belgrade
	4
	941

	2.Research institutes, total
	60
	1,779

	Social sciences and humanities
	22
	370

	Natural sciences
	28
	1,191

	Technical sciences
	10
	218

	3.Industrial institutes and private research organisations, total
	46
	327

	Industrial institutes
	18
	145

	resarch units in industry
	28
	182

	TOTAL
	185
	12,542


Table 27. Serbia: Number of researchers in R&D, by scientific field, 2002
	National programme 

(& scientific field)
	Number of researchers
	Man/month

	Basic Research Program
	
	

	Chemistry
	1,028
	5,469

	Medicine
	1,637
	6,548

	Biology
	664
	4,060

	Social sciences
	1,114
	5,874

	Physics
	561
	3,872

	Mathematics and mechanical sciences
	670
	3,044

	History, archeology and ethnology
	406
	2,334

	Geo sciences and astronomy 
	376
	1,907

	Language and literature
	289
	1,549

	Total
	6,745
	34,657

	Technology Development Program
	
	

	Informatics, electronics and telecommunications
	687
	2,774

	Materials and chemical technologies
	530
	2,355

	Mechanical engineering &industrial software
	732
	2,681

	Transportation and civil engineering
	593
	2,269

	Biotechnology
	1,016
	4,488

	Energetic technologies and mining
	434
	1,841

	Total
	3,992
	16,408

	National programme on Energy Efficiency 
	
	

	Energy efficiency in industry
	172
	898

	Energy efficiency in communal system
	136
	575

	Replacement electric energy for heating
	72
	311

	Total
	380
	1,784

	National Programme on Biotechnology and Agroindustry
	
	

	Protection, regulation and use of terrain
	168
	428

	Production and packing of the agriculture 
	169
	424

	Vegetable & flower production
	114
	363

	Fruit production and packing
	83
	388

	Animal husbandry improving & production
	154
	858

	Ecosystem forest improving
	116
	437

	New technology in the food industry
	114
	438

	Total
	918
	3,336

	TOTAL
	12,032
	56,185


Source: Annual Report of the Ministry of Science, Technology and Development of the Republic of Serbia (2002)

Table 28. Croatia: Number of patents, 1996-2003
	 
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003

	Number of patent applications


	605
	697
	645
	398
	884
	959
	1034
	1086

	Number of patents (granted right

to a patent)
	201
	228
	190
	78
	133
	122
	59
	13


Source: State Intellectual Property Office of the Republic of Croatia, www.dziv.hr

Table 29. Croatia: Number of scientific publications, 2001-2003
	 
	2001
	2002
	2003

	Number of published research works by scientific field

	Natural science
	981
	1142
	1999

	Engineering
	1769
	2448
	2280

	Medical science
	874
	1607
	1710

	Biotechnological science
	1014
	849
	891

	Social science
	1822
	1932
	1967

	Humanities
	720
	667
	932

	Total
	7180
	8645
	9779

	 Number of scientific publications by sector of performance 

	Business sector
	533
	525
	473

	Government sector
	2098
	1963
	2956

	Higher Education sector
	4549
	6157
	6350

	Total
	7180
	8645
	9779


Source:  Central Bureau of Statistics, www.dzs.hr

Table 30. FYR of Macedonia: Patent applications, 1997-2003
	Year
	National
	Foreign, national phase
	Total before SOIP

(National + Foreign)

	
	
	Patent Cooperation Treaty
	European Patent Office
	Before SOIP*
	

	1997
	66
	51
	 -
	65
	131

	1998
	84
	58
	1
	59
	143

	1999
	63
	51
	1
	52
	115

	2000
	69
	21
	11
	34
	103

	2001
	65
	20
	38
	60
	125

	2002
	44
	15
	179
	197
	241

	2003
	47
	25
	361
	388
	435

	Total
	438
	241
	591
	855
	1293


*SOIP: State Office for Industrial Property 

Source: State Office for Industrial Property. 

Table 31. FYR of Macedonia: Number of scientific publications (by scientific fields and sector)

	 By discipline
	1997
	1998
	1999
	2000
	2001
	2002
	2003

	Natural science
	 132
	 332
	328
	298
	205
	272
	133

	Engineering
	 273
	 301
	263
	234
	197
	226
	219

	Medical Sciences
	 257
	 899
	616
	697
	624
	661
	660

	Biotechnology
	 87
	 117
	93
	100
	51
	72
	153

	Social Sciences
	 277
	 266
	240
	170
	288
	317
	171

	Humanities
	 148
	 118
	147
	155
	222
	236
	323

	Total
	 1174
	 2033
	1687
	1654
	1587
	1784
	1659

	By sector
	
	
	
	
	
	
	

	Business
	 31
	 26
	23
	7
	0
	2
	3

	Government
	 535
	 508
	527
	484
	464
	662
	755

	Higher Education
	 608
	 1499
	1137
	1163
	1123
	1120
	901

	Total
	1174 
	2033 
	1687
	1654
	1587
	1784
	1659


Source: State Statistical Office.

Table 32. Montenegro: Number of patent applications, 2002/03

	 
	2002
	2003

	Number of patent applications 
	4
	1


 Source: Federal Institute for Patents.

Table 33.   Montenegro: Scientific output – Number of Books and Brochures, 2001

	
	Books
	Brochures

	General
	3
	-

	Philosophy, Psychology
	1
	-

	Religion, Theology
	1
	-

	Social science
	38
	9

	Mathematics, natural science
	2
	-

	Applied science, medicine, techniques
	4
	2

	Arts
	9
	1

	Literature
	38
	2

	Geography, biography, history
	17
	1

	Total
	113
	15


Source: Monstat

Table 34. Serbia: Number of patents (granted) and little patents, 1994-2003

	Number of patents
	1994
	1995
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003

	Domestic
	156
	161
	96
	70
	112
	59
	3
	31
	73
	86

	Foreign
	518
	350
	186
	133
	137
	49
	-
	11
	58
	93

	Total
	674
	511
	282
	203
	249
	108
	3
	42
	131
	179

	Registered little patents
	
	
	
	
	
	
	
	
	
	

	Domestic
	n.a.
	n.a.
	54
	88
	92
	65
	5
	111
	86
	100

	Foreign
	n.a.
	n.a.
	0
	2
	1
	2
	0
	1
	3
	0

	Total
	n.a.
	n.a.
	54
	90
	93
	67
	5
	112
	89
	100


Source:  Annual Report of the Department for Patents of the Intellectual Property Offices of the Union Serbia and Montenegro

APPENDIX II.: Structure of the questionnaire for national governments

1. General information about the country

1.1. Population by years (N)

	
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003

	population by years
	
	
	
	
	
	
	
	


1.2. GDP (EUR)

	
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003

	GDP (EUR)
	
	
	
	
	
	
	
	


1.3. Economic system: sectors (industrial, agricultural,…), figures

1.4. R&D situation: brief history and important events in the chronological development of national S&T policy, trends, development of budgets

2. Scientific Policy 

2.1. Legal base

2.2. Main strategies

2.3. Orientation (basic, applied research)

2.4. Priority tasks

3. Statistical indicators 

3.1. Expenditure of R&D as share in GDP – compared by years (observed period 1996 – 2003)

Expenditure of R&D as share in GDP – compared by years (1997 – 2003) (%)

	
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003

	GERD(Gross Domestic Expenditure on R&D) / GDP
	
	
	
	
	
	
	
	


3.2. Share of R&D expenditure in GDP by sector – compared by years (observed period for all indicators 1996 – 2003)

Sectors: 
business enterprise expenditure on R&D


government expenditure on R&D


higher education expenditure on R&D


private non-profit expenditure on R&D

Business enterprise expenditure on R&D (%)

	
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003

	Business enterprise expenditure on R&D/GDP
	
	
	
	
	
	
	
	


Government expenditure on R&D (%)

	
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003

	Government expenditure on R&D/GDP
	
	
	
	
	
	
	
	


Higher education expenditure on R&D (%)

	
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003

	Higher education on R&D/GDP
	
	
	
	
	
	
	
	


Private non-profit expenditure on R&D (%)

	
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003

	Private non-profit expenditure on R&D


	
	
	
	
	
	
	
	


3.3. Government/ministry budget for science (1996 – 2003) (EUR).

in EURO

	 
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003

	Science and Research 
	
	
	
	
	
	
	
	

	Technological development
	
	
	
	
	
	
	
	

	Technical culture
	
	
	
	
	
	
	
	

	Other
	
	
	
	
	
	
	
	

	Total
	
	
	
	
	
	
	
	


	
	1996


	1997
	1998
	1999
	2000
	2001
	2002
	2003

	Science discipline
	Number of projects
	Funding 

(in Euros)
	Number of projects
	Funding 

(in Euros)
	Number of projects
	Funding 

(in Euros)
	Funding 

(in Euros)
	Funding 

(in Euros)
	Number of projects
	Number of projects
	Number of projects
	Funding 

(in Euros)
	Number of projects
	Funding 

(in Euros)
	Number of projects
	Funding 

(in Euros)

	Natural sciences, mathematics
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Technical sciences
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Medical sciences
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Biotechnical sciences
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Social sciences


	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Humanistic sciences
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	TOTAL
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


3.4. Budget of official authorities (ministries, agencies,…) by scientific discipline on basis of Frascati Manual (natural sciences, engineering and technology, medical sciences, agricultural sciences, social sciences and humanities)

3.5. Human resources: R&D personnel (by scientific fields and institutions – higher education institutions, national research institutions, private sector) 

Research and Development personnel 

by scientific field (N)

	
	
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003

	Natural sciences, mathematics
	
	
	
	
	
	
	
	

	Technical sciences
	
	
	
	
	
	
	
	

	Medical sciences
	
	
	
	
	
	
	
	

	Biotechnical sciences
	
	
	
	
	
	
	
	

	Social sciences
	
	
	
	
	
	
	
	

	Humanistic sciences
	
	
	
	
	
	
	
	

	Total
	
	
	
	
	
	
	
	


by sector (N)

	
	
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003

	Business enterprise
	
	
	
	
	
	
	
	

	Government sector
	
	
	
	
	
	
	
	

	Higher education
	
	
	
	
	
	
	
	

	Total
	
	
	
	
	
	
	
	


3.6. Human resources: Number of doctors (by scientific fields and sector - higher education sector, national research institution sector, private sector)

Number of doctors in R&D by scientific fields (N)

	 
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003

	Natural science
	
	
	
	
	
	
	
	

	Engineering
	
	
	
	
	
	
	
	

	Medical science
	
	
	
	
	
	
	
	

	Biotechnological science
	
	
	
	
	
	
	
	

	Social science
	
	
	
	
	
	
	
	

	Humanities
	
	
	
	
	
	
	
	

	Total
	
	
	
	
	
	
	
	


Number of doctors in R&D by sector of performance (N)

	 
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003

	Business sector
	
	
	
	
	
	
	
	

	Government sector
	
	
	
	
	
	
	
	

	Higher Education sector
	
	
	
	
	
	
	
	

	Total
	
	
	
	
	
	
	
	


3.7. Number of junior researchers (by scientific fields and sector – higher education sector, public research institution sector, private sector).

Number of young researchers in R&D by scientific fields (N)

	 
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003

	Natural science
	
	
	
	
	
	
	
	

	Engineering
	
	
	
	
	
	
	
	

	Medical science
	
	
	
	
	
	
	
	

	Biotechnological science
	
	
	
	
	
	
	
	

	Social science
	
	
	
	
	
	
	
	

	Humanities
	
	
	
	
	
	
	
	

	Total
	
	
	
	
	
	
	
	


Number of young researchers in R&D by sector of performance (N)

	 
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003

	Business sector
	
	
	
	
	
	
	
	

	Government sector
	
	
	
	
	
	
	
	

	Higher Education sector
	
	
	
	
	
	
	
	

	Total
	
	
	
	
	
	
	
	


Number of professors and assistant professors (by scientific fields and faculties) (N)

	 
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003

	Natural science
	
	
	
	
	
	
	
	

	Engineering
	
	
	
	
	
	
	
	

	Medical science
	
	
	
	
	
	
	
	

	Biotechnological science
	
	
	
	
	
	
	
	

	Social science
	
	
	
	
	
	
	
	

	Humanities
	
	
	
	
	
	
	
	

	Total
	
	
	
	
	
	
	
	


3.8. Number of professors and assistant professors by faculties (N)

	 
	LAST AVAILABLE DATA

	NAME OF THE FACULTY
	

	NAME OF THE FACULTY
	

	NAME OF THE FACULTY
	

	.
	

	.
	

	.
	

	.
	

	TOTAL
	


3.9. Number of patents (N)

	 
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003

	Number of patents
	
	
	
	
	
	
	
	


3.10. Number of scientific publications (by scientific fields and sector of performance) (N)

by scientific field (N)

	 
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003

	Natural science
	
	
	
	
	
	
	
	

	Engineering
	
	
	
	
	
	
	
	

	Medical science
	
	
	
	
	
	
	
	

	Biotechnological science
	
	
	
	
	
	
	
	

	Social science
	
	
	
	
	
	
	
	

	Humanities
	
	
	
	
	
	
	
	

	Total
	
	
	
	
	
	
	
	


Number of scientific publications

by sector of performance (N)

	 
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003

	Business sector
	
	
	
	
	
	
	
	

	Government sector
	
	
	
	
	
	
	
	

	Higher Education sector
	
	
	
	
	
	
	
	

	Total
	
	
	
	
	
	
	
	


3.11. PC and Internet penetration in science (presence of wide area computer network built for science and research, Ratio of PCs/per 100 scientists) 

3.12. Technical equipment and informatisation of libraries

3.13. Generalization and comments about national scientific infrastructure, technical equipment of research stitutions and technical support (strength, weakness, needs)

4. STATE SUPPORTED RESEARCH. 

4.1. Country must provide the data about which instruments are used to finance R&D, (programmes, projects, grants). 

4.2. Please provide the data for last three years shown in EUR and in %

	
	2001
	2002
	2003

	INSTRUMENTS
	EUR
	%
	EUR
	%
	EUR
	%

	research programmes
	
	
	
	
	
	

	research projects
	
	
	
	
	
	

	grants
	
	
	
	
	
	

	cross cutting projects
	
	
	
	
	
	

	.
	
	
	
	
	
	

	.
	
	
	
	
	
	

	.
	
	
	
	
	
	

	.
	
	
	
	
	
	

	.
	
	
	
	
	
	

	.
	
	
	
	
	
	

	.
	
	
	
	
	
	

	.
	
	
	
	
	
	

	TOTAL
	
	100%
	
	100%
	
	100%


4.3. List of research programmes and grant projects of central authorities (national and regional authorities) General information, organizational structure, research priorities, types of grants and conditions on awarding grants

4.4. Presence of national or regional evaluation system for research programs and projects? If YES how the evaluation is done and how much money do they spend for it per year? 

4.5. Most important institutions (ministries and other state institutions) that are supporting national R&D: presented in % of total R&D budget.

4.6. International cooperation: presented in % of total R&D budget

5. Research institutions

5.1. Introduction: enumeration of higher education institutions, national research institutes (NRI) in the government sector, research units in business sector, other public institutions, research institutions in private non-profit institutions.

5.2. Table of higher education institutions/NRIs: name, homepage, contact.

5.3. Profile of higher education institutions: faculties, staff, main research areas, research groups.

5.4. Most important international academic / scientific key players and, centres of scientific excellence with name, homepage, staff, main research areas and research groups

5.5. Presence of Academy of Science and Arts and its role.

6. International co-operation

As you are already aware, the most important objective of the SEE-ERA-NET project is to integrate the countries of South Eastern Europe into the European Research Area so we need very detailed data what is the dimension and quantity of international research cooperation. Please provide data for:

6.1. Bilateral co-operation. Data should include an overview and statistical data/estimates covering all bilateral R&D projects between higher education institutions, research centres and companies (Please provide following enumerations: number of bilateral projects by years, by countries involved in bilateral cooperation, by scientific discipline, by bilateral cooperation within and independent on governmental agreements)

6.2. Number of researchers involved in bilateral projects.

6.3. Presence of junior and senior researcher on the basis of individual research or study grants (by scientific discipline and sector)
6.4. Presence of foreign researchers in Western Balkan countries (by scientific discipline)

6.5. Most frequent countries and regions participating in exchange of R&D personnel.

6.6. Involvement into major EU research projects (FP5, FP6, COST, etc.)

6.7. Instruments for regional networking of research institutions and their implementation (eg. NCP). 

6.8. Multilateral co-operation.

7. Existing primary and secondary sources on up-to-date studies or conference results on the South Eastern European research area

7.1. Table of most important national and/or international agencies specialized in research on the development of the R&D as well as the higher education systems in South Eastern Europe: name, homepage, contact.
8. Other national particularities and assessments

APPENDIX III.: Most important laws in S&T legal framework of  Western Balkan countries

	Albania
	Law on Science and Technological Development
	It sets the aims of S&T policy such as to stimulate the global integration of national R&D, to encourage privatisation; it expounds the procedures of S&T policy development.

	
	Law on Higher Education
	It mentions scientific research as one of the missions of tertiary education.

	
	Law and Statute of Academy of Sciences
	

	Bosnia and Herzegovina
	A law concerning science and research has not yet been adopted.

	
	A framework Law on Higher Education has failed to gain the majority in the House of Peoples of the Parliamentary Assembly.

	Croatia
	Law on Scientific Activity and Higher Education
	It stipulates the systems of scientific activity- scientific research, development, higher education.

	
	Law on the National Foundation for Science, Higher Education and Technology Development
	It regulates the National Foundation for Science, Higher Education and Technology Development (NZZ).

	
	Law on Croatian Academy of Arts and Sciences
	

	
	Law on Croatian State Science Awards
	

	
	Act on Patents, Copyright and Related Rights Act, Trademark Act, Act on Industrial Designs, Act on Indications of Origins of Products and Services, and the Act on Protection of Topographies of Semiconductor Products
	The Croatian Intellectual Property Rights regime was supported in a CARDS project and comprises the Act on Patents and related laws.

	FYR of Macedonia
	Law on Scientific Research Activities
	It regulates the system, the principles, the public interest, the forms of organisation and management of research.

	
	Law on Stimulation and Facilitation of Technological Development
	It regulates the stimulation and facilitation of the technological development, and programming and financing related activities

	
	Law on Macedonian Academy of Sciences and Arts
	It defines the Academy as highest autonomous scientific and art institutions in FYR of Macedonia.

	
	Law on Stimulation and Assistance of the Technical Culture
	It regulates dissemination of research results, stimulation of research excellence, technical and vocational education and training, especially in relation to young people.

	
	Law on Higher Education
	It requires equal opportunities for access to higher education, gives autonomy to all higher education institutions, provides a system for quality assessment of higher education, specifies degrees offered and qualifications granted.

	
	Law on Industrial and Intellectual Property Protection 

Law on Copyright and Related Rights
	They determine intellectual property rights and the relations regarding the enforcement and protection of copyright to the original work of authorship, including research studies.

	
	Law on Small Enterprise Development Support and the Establishment of an Agency for Supporting Entrepreneurship 
	It was recently adopted and in addition, a strategy for implementation of the principles of the European Charter for Small Enterprise was set up. 

	Serbia
	Law of Scientific and Research Activity
	It defines scientific activity, specifies programmes, and regulates financing and managing of state owned R&D institutions and possibilities for their privatisation. A new version has been drafted and is debated currently.

	
	Law on Universities
	It defines that universities organize and conduct scientific and educational activity as complementary aspects.

	
	Law on Innovative Activity
	This new law has been drafted and is presently publicly debated.

	Montenegro
	Law on Scientific Research Activities
	The previous law was adopted in 1992, and the new one was adopted by the parliament in November 2005. According to the new Law, the government shall prepare a strategy and define annual budgetary increase allocated to R&D until 2010.

	
	Law on Higher Education
	It has been reformed in 2003 to eliminate rigidity from university structure, prevent brain drain, to comply with EU standards and enable full participation in mobility schemes.


APPENDIX IV.: LIST OF MAIN STAKEHOLDERS IN WESTERN BALKAN COUNTRIES

List of main R&D stakeholders in Albania

Ministry of Education and Science

Ministry of Agriculture and Food
Academy of Sciences
List of main R&D stakeholders in BiH

Federal ministry of Education and Science
Ministry of Foreign Affairs of Bosnia and Herzegovina

Ministry of Science and Technology – Republic of Srpska
List of main R&D stakeholders in Croatia

Science and research are under the authority of the Ministry of Science, Education and Sports. The following units of the Ministry carry out administrative and other tasks related to R&D: Science Directorate, Directorate for Higher Education, Directorate for Information Society, Directorate for International Cooperation, Independent Department for Technology Development and Systems.

Advisory bodies for issues of science and higher education, which formulate and monitor the programmes of functioning of R&D and higher education organizations, are the National Science Council and the National Council for Higher Education appointed by the Croatian Parliament upon proposal of the Government of the Republic of Croatia. The National Science Council appoints Scientific Field Councils (for natural, technical, biomedical, bio-technical, social science and the humanities). 

Advisory body for the area of technology is the Technology Field Council established by the Ministry of Science and Technology in 2001 for the purpose of implementation of technology and development projects.

The Croatian Parliament appoints the Committee on Education, Science and Culture responsible for proposing legislation under the authority of the Ministry of Science, Education and Sports. 

List of main R&D stakeholders in FYR of Macedonia

- Ministry of Education and Science

- Ministry of Agriculture, Forestry and Water Supply 

- Ministry of Economy

- Ministry of Health

- Ministry of Ecology

- Sector for European Integration of the Government of the Republic of Macedonia

 The total budget for supporting national R&D is 0,25% of total National Budget

List of main R&D stakeholders in Montenegro

Methodology of budget calculations enables recognizing the R&D activities only at Ministry of Education and Science.  

List of main R&D stakeholders in Serbia
The Ministry of Science and Environmental Protection is focused on the realisation the following R&D Programs: The Basic Research Program, Technology Development Program, Knowledge and Technology Transfer Program, R&D Facility and Infrastructure Upgrade Program; International Cooperation Program; Development of Researchers Programme / scholarships, Development of Researchers Programme / scholarships / stimulations, Purchasing of Research Journals and Books for Libararies Program, Support of Local Scientific Conferences and Journals Program, Support of the important institutions Programme (Serbian Academy of Science and Art (SANU) and the Matica Srpska), Science and Technology Information Sourcing Program, Support of science and technology oriented organizations Program, and another programs which are in accordance with accepted R&D policy. 

In accordance with the new scientific law financial support to the research will be granted by:

1. Founder of the research organization;

2. Budget of the Republic of Serbia;

3. Budget of local authorities.
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� Professor of Economics, Faculty of Political Sciences, Department of Economics, Finance and Statistics, University of Perugia (Italy).


� Croatia had a higher GERD (General expenditure on R&D in % of GDP) in 2000/02 than Greece, Portugal, Spain, most of the incoming new EU Member States, and Italy (in 2000); see European Commission (2003b, p. 22).


� In the EU-15 in 2000, average general expenditure for R&D was 1.93% of GDP (against 2.69% in the US and 2.98% in Japan), while in 2001 it was 1.98% (or 1.93% in the EU-25, according to the estimates of the Commission); see European Commission (2003a, p. 48 and 2003b, p. 22). Industry-financed R&D in 2000 was 56.3% of total R&D spending (against 68.2% in the US and 72.4% in Japan); see European Commission (2003), p. 31. 


� At the time of writing this Report (November 2005), the Albanian Ministry for Education and Science as well as the Serbian Ministry for Science and Environmental Protection were observers and not yet  full members in the SEE-ERA.NET Project. 


� Kosovo is not included in the analysis. According to Security Council Resolution 1244, Kosovo is still officially part of Serbia and Montenegro, but after mid-1999 it has been under the special mandate of the UN Mission in Kosovo (UNMIK). Serbia and Montenegro will be treated separately, since today the area of R&D in the two parts of the country is regulated by different legislation and is under the responsibility of separate Ministries.   


� In particular, previous research by the author; see Uvalic (2005).


� SFR Yugoslavia – The Socialist Federal Republic of Yugoslavia was the � HYPERLINK "http://en.wikipedia.org/wiki/Yugoslavia" \o "Yugoslavia" ��Yugoslav state� that existed from the end of � HYPERLINK "http://en.wikipedia.org/wiki/World_War_II" \o "World War II" ��World War II� to 1991.  It was a � HYPERLINK "http://en.wikipedia.org/wiki/Communism" \o "Communism" ��communist� � HYPERLINK "http://en.wikipedia.org/wiki/Republic" \o "Republic" ��republic� and a federation, that comprised the area of the present-day states of � HYPERLINK "http://en.wikipedia.org/wiki/Bosnia_and_Herzegovina" \o "Bosnia and Herzegovina" ��Bosnia and Herzegovina�, � HYPERLINK "http://en.wikipedia.org/wiki/Croatia" \o "Croatia" ��Croatia�, FYR of � HYPERLINK "http://en.wikipedia.org/wiki/Republic_of_Macedonia" \o "Republic of Macedonia" ��Macedonia�, � HYPERLINK "http://en.wikipedia.org/wiki/Serbia_and_Montenegro" \o "Serbia and Montenegro" ��Serbia and Montenegro� and � HYPERLINK "http://en.wikipedia.org/wiki/Slovenia" \o "Slovenia" ��Slovenia�. The country was formed in 1945 from remains of the pre-war � HYPERLINK "http://en.wikipedia.org/wiki/Kingdom_of_Yugoslavia" \o "Kingdom of Yugoslavia" ��Kingdom of Yugoslavia� under the name Democratic Federal Yugoslavia, in � HYPERLINK "http://en.wikipedia.org/wiki/1946" \o "1946" ��1946� it changed its name to Federal People's Republic of Yugoslavia and again in � HYPERLINK "http://en.wikipedia.org/wiki/1963" \o "1963" ��1963� to Socialist Federal Republic of Yugoslavia. SFR Yugoslavia was one of the founders of the � HYPERLINK "http://en.wikipedia.org/wiki/Non-Aligned_Movement" \o "Non-Aligned Movement" ��Non-Aligned Movement� and remained one of its most important members throughout the Cold War. SFR Yugoslavia’s economic system was based on workers self-management, introduced in the early 1950s. 


� The University of Zagreb was founded in 1868 (though its origins date back to 1669), the University of Belgrade in 1889, the University of Ljubljana in 1919, and the Universities of Sarajevo and of Skopje in 1949; just before the split, SFR Yugoslavia had a total of 19 universities (see S. Uvalic-Trumbic, 1990).


�This is also the conclusion of the draft report prepared for  UNESCO-ROSTE by Pierre Papon and Stanislav. Pejovnik (October 2005), “Guidelines for a Science and Technology Policy in Bosnia & Herzegovina”.  


� See Appendix III for a list of current most important laws on S&T of  the WB countries.


� The concentration on a few selected priority areas ought to contribute to a lower dispersion of already scarce resources.  


� For definitions, see the Frascati Manual; OECD (2002), p. 77.


� For definitions and delimitations, see OECD (2002), p. 77.


� These percentages, however, refer to only about half of the overall funds in 2003, namely those allocated to scientific disciplines which correspond to the categories included in the Frascati Manual (see OECD, 2002).


� Croatia had a higher GERD in 2000/02 than Greece, Portugal, Spain, most of the incoming new EU Member States, and Italy (in 2000); see European Commission (2003b, p. 22).


� It is to be assumed that a certain number of  enterprises, also in these countries, do spend some resources on R&D.


� Faculty of Natural Sciences and Mathematics, Skopje; Faculty of Mechanical Engineering, Skopje; Electro-technical Faculty, Skopje; Medical Faculty, Skopje. 


� Public and University Library in Banjaluka, Sarajevo City Library, Faculty of Philosophy Library in Sarajevo, Public and University Library “Dervis Susic” Tuzla, Public Library Zenica, Public and University Library BiH, City Library Mostar, Faculty of Law Library Mostar, Mechanical Faculty Library Zenica, Library for the Blind Sarajevo, Library of Academy of Sciences and Arts BiH Sarajevo, Medical Faculty Library in Foča.


� At the Faculty of Mechanical Engineering, Skopje; the Technology Transfer Centre at the Electrical Engineering Faculty, Skopje; Center for applied research and permanent education in the field of agriculture at the Faculty of Agriculture, Skopje; Euro-regional technological center at the Faculty of Technical studies, Bitola; Technology transfer centre for chemical and textile engineering at the Faculty of Technology and Metallurgy, Skopje.


� KoBSON - http://nainfo.nbs.bg.ac.yu/Kobson/page/.


� The National Library of Serbia; Matica Srpska Library, Novi Sad; University Library of Belgrade “Svetozar Markovic”; University Library of Nis “Nikola Tesla”; University Library of Kragujevac; Library of SASA –Belgrade; and representatives of the Community of University Libraries and Community of Libraries of Serbia.


�The figures in Tables 14-17 are not directly comparable, since some refer to part-time, others to full-time work.


� Junior researchers are defined as young researchers that are practically involved in R&D activities of a particular research institution or laboratory. They are also registered as post-graduate students of masters or doctoral programs at a given faculty, academy or private sector, and they receive grants provided by the government. 


� “Rulebook on the Determining the Conditions and Criteria Regarding the Allocation of Resources for the Stimulation and Facilitation of Scientific Research” (Official Gazette of the RM No. 3/05).


� Agriculture and biotechnology (including veterinary )- 4; civil engineering – 3; forest and forestry products – 3; transport – 1; telecommunication – 1; chemistry –1; medicine – 1; physics – 1.
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