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The disciplinary division of science should reveal the structure that reflects the prevailing scientific orientation, which implicitly indicates the priorities of overall development of a given country, i.e., the possibilities for the application of knowledge. The branched structure of the research and development system is a possible indicator of the adopted developmental orientation and priorities, and, at the same time, an indicator of the overall system of social values which make a given society distinctly recognizable. The present analysis of the disciplinary division of science in Croatia will survey the scientific fields in terms of the number of research projects and topics in a given field, then in terms of the percentage of funds spent on research, and in terms of the number of researchers engaged in particular specialist research. The analysis will also include a review of organizations in which research and development work is conducted.

The disciplinary division of science into areas, fields and branches is based on the Regulation of Scientific Domains
. The division given here has been harmonized with the Frascati Manual (1993) and is therefore compatible with the systems in the majority of countries.

Research and development work in Croatia takes place in four basic types of research organizations: “28 public institutes, 1 scientific centre, 4 universities, and 11 corporate (industrial) institutes”
.  The specialist character of these organizations remains insufficiently transparent. The reasons are varied: regardless of whether we look at the universities or research and development institutes, these organizations are in the majority of cases interdisciplinary and multidisciplinary
, and their specialization is very broad. It is not unusual to find cases of precisely defined research projects taking place in institutions in which one would not expect them
. By and large, the organization hosting a given research project is not always a sufficiently clear indicator of the specialist orientation of the research in question.

Operationally, research and development work is carried out in projects and research topics loosely integrated into programmes. 

The specialist structure of the research projects during the past decade was as follows:
Table A. Research projects according to scientific fields.

	Scientific field
	Number of projects 1991-1995
	Number of projects 2000

	
	Total
	Projects
	Topics
	Total

	Natural sciences
	294
	140
	102
	242

	Technical sciences
	369
	260
	33
	293

	Biomedical sciences
	425
	233
	37
	270

	Biotehnical sciences
	146
	117
	17
	134

	Social sciences
	232
	145
	40
	185

	Humanities
	262
	131
	52
	183

	Total
	1732
	1026
	281
	1307


Source: Report on the work of the Ministry of Science and Technology in 1999 and 2000.

The distribution of funding by scientific fields for the approved projects in 1997 was as follows: natural sciences 26 %, technical sciences 24 %, biomedical sciences 20 %, biotechnical sciences 11 %, social sciences 9 %, and the humanities 10 %
.

The 1995-2000 period saw a reduction in the number of projects from 1,732 to 1,307. There is no clear evidence, however, whether the reduction caused any significant shifts in the allocation of funding for different scientific fields. The project price is not the key item of expenditure in the financing of research and development work in Croatia. The largest items are overhead costs and salaries. Besides, the reasons for the reduction of the number of projects can vary: some projects have probably been discontinued, while others may have been incorporated into other programmes.

Out of the total of 7,741 registered researchers, 53 per cent worked on projects run by the universities, 13 per cent on those run by public institutes, 7 per cent on projects of the corporate (industrial) institutes, and 27 per cent on the projects in other institutions
.

The number of researchers in different scientific fields (following the appointment of researchers into scientific and scientific/teaching grades in 1998 and 1999) is shown in Table B.
Table B. Researchers appointed to scientific and scientific teaching grades, by scientific fields 

	Scientific field
	Full professors and senior research fellows
	Associate professors and senior research associates
	Assistant professors and research associates
	Total

	Natural sciences
	251
	162
	226
	639

	Technical sciences
	248
	164
	209
	621

	Biomedical sciences
	185
	254
	204
	643

	Biotechnical sciences
	95
	43
	104
	242

	Social sciences
	266
	186
	234
	686

	Humanities
	155
	116
	175
	446

	Total
	1200
	925
	1152
	3277


Source: Ministry of Science and Technology, 2000.

The possible number of scientists may even be greater than the 3,277 newly appointed and re-appointed scientists (780 of them in research institutes). However, precise data are lacking, and we can only assume that, regardless of whether they are currently working on a research project or not, there are a total of 639 active researchers in the field of natural sciences, 621 in the field of engineering sciences, 643 in the biomedical sciences, 242 in biotechnical sciences, 686 in social sciences, and 446 in the humanities
.

In 1998 the total number of published research papers, inventions, and patents was 6,019
. Out of the total number of research publications, 3,894 were produced by the 53 % of scientists employed in universities and polytechnics; 1,947 publications were produced by the 13 % of scientists employed in public institutes; 268 publications were the output of the 7 % of scientists working in corporate institutes and the 27 % of scientists employed in other institutions. Still, it is impossible to say anything about the actual relations between the number of scientists and the published output, since the data have been gathered with different methodologies and are therefore ambiguous.

In 1998, a total of 1,325 publications appeared in the field of natural sciences, 1,510 publications in engineering sciences, 663 in biomedical sciences, 649 in biotechnical sciences, 1,609 in social sciences, and 353 in the humanities. Since specialization and productivity cannot be properly assessed on the basis of the published output, we can only treat the data given here as indicative, but failing to provide a sound basis for the assessment of the actual specialization in research and development work in Croatia.
The impression that one gets while attempting to understand the disciplinary division in Croatian science is the following:

1. The data on the activities in different fields (sectors) expressed in terms of the number of organizations, scientists, and published texts are unreliable. They do not make it possible to conclude that a particular type of scientific specialization receives adequate support or that these fields are actually covered by the appropriate specialized research.

2. The data on research projects and topics are reliable in the sense that, despite certain inadequacies, they show how many research and development projects are currently underway in different scientific fields. Also, such data make it possible to show which fields are more dynamic and productive than others, judging by the number of published texts. However, the indicative data, showing that more research is carried out in technical sciences than in natural sciences, or that there are more research projects in the social sciences than in the humanities, etc., cannot give a full picture of specialization in research, either.

It should be noted that the state, that is, the Ministry of Science and Technology, has tried to intervene directly on behalf of the disciplinary and specialist orientation of research work. It has done this by favouring thematic priorities within the general and special research programmes, and by establishing several specialized institutes. However, this policy has proved a failure.

As regards the special priority programmes, it just happened that more priorities were proclaimed than there are scientific fields. There were in fact 15 such priorities
. Many of them were totally unrelated to scholarly specialization (e. g., “general enhancement of knowledge”), while others did manage to give an added impetus to certain types of research and infrastructure development, thus supporting research and development activities in certain fields. However, such priorities as components of the “research and development policy” could not develop a fully-fledged specialist profile of the field, nor could they identify Croatia’s real research priorities at that time. Some priorities remained unclear and ill-defined, lacking the proper specialist profile (such as the “development of national science and scholarship”). The list of priorities reflected momentary aspirations or the effects of the pressure on the Ministry rather than a conscious effort to promote scientific specialization as a relevant precondition for the development of the country itself. 

The Scientific and Research Activities Law, adopted in late 1993, explicitly listed 23 research institutes whose founder was the Republic of Croatia. They became public institutes, and at the same time most of them lost the status of university institutes. At present there are 29 public institutes in Croatia, (28 + one research centre). Most of the newly established institutes were intended to safeguard particular specialist research. In this way, the problem of scientific specialization, or the need to develop particular scientific disciplines, was institutionalized through the establishment of research organizations. The institutes excluded from the university were gradually replaced by the new university institutes with very similar patterns of specialization. Thus, Croatia has two institutes for social research, an institute for tourism, and another one for agriculture and tourism, etc. Such organizations have compatible specializations and very similar programmes. It should also be noted that many projects and programmes are replicated in different institutions and organizations. It is obvious that instead of more meaningful scientific specializations such policies lead only to a proliferation of scientific organizations. The newly created organizations do not achieve better research results or more rational specialization.

Everything said here confirms that research and development work in Croatia during the last decade was characterized by the process of despecialization, owing primarily to the organizational and financial constraints in the conduct of science policy, rather than to the inter- or multidisciplinary approach to research and development work.

The despecialization processes do not seem to stimulate either the opening of new specialist fields or the parallel tendency of more and more narrow specialization. What despecialization actually reflects is the growing chaos in Croatia’s research and development work, promoting individual or small-group interests of the researchers who find themselves in a position to influence policy-making and thus “create” the country’s science policy. Besides, Croatia has yet to define a relatively harmonized approach to its own future development that might affect the development of scientific research.

The fact is that in the modern world the most developed countries (primarily members of the G-7 Group and the European Union) dominate most fields of research and development. However, through careful specialization supported by the appropriate science policy and concentration of investment, small countries can nevertheless secure for themselves a temporary or permanent domination in some disciplines. The science policies of their governments focus on the solution of certain specific or particularly important issues for their countries and societies. The examples of such an approach are the case of Israel (impressive scientific development in astrophysics, biology, biochemistry, new materials, computer science, economics and business); then the case of Iceland (breakthrough achievements in geo-sciences have raised the reputation of this small country and stressed a specific aspect of its identity); Ireland (particularly the orientation to molecular biology and genetics, as well as management and information science); and the example of Hong-Kong (with important research in microbiology).

A long-term support for a scientific discipline is a precondition for the achievement of excellence in that discipline and for the production of globally recognizable results, with a positive impact on the overall development of science and on further research work in other specialist fields.

Unfortunately, Croatia’s science policy during the last decade of the twentieth century did not show enough concentration on issues of scientific specialization. On the contrary, the egalitarian principle was at work, supporting all research and all specializations, but at an inadequate level. Another characteristic of that situation was the extreme tolerance (even open voluntarism) for vaguely defined priorities. This means that everybody was in the same boat – not only successful and unsuccessful scientists, but also all scientific specializations. This prevented the meaningful linkage of the development of science and overall social restructuring.
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