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Abstract: Is there a successful state the progress of which is not based on ever more numerous and more sophisticated technical achievements? The endurance of Serbia and Republic of Srpska (B&H) is questionable if their decision-making systems are based on voluntarism, improvisation and if the most dynamic development sector is – creating of pretense. Sustainable development of Serbia and the Republic of Srpska is only possible if based on science. The sustainable development and progress of Serbia and Republic of Srpska is to be founded on knowledge and on realizing actual scientific achievements. Knowledge and scientific achievements should be the basis for developing new products capable of being competitive on the global market. 
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1. INTRODUCTION
(Re)industrialization is the favorite word of many businessmen, experts and scientists, primarily those from academic (and even more so from bogus) economists. Even politicians (including those who had advocated deindustrialization for many years) request (urgent!?) revival of our colapsed industries. Their devastation started in the nineties, under internationally imposed sanctions, to be rapidly finalized in B&H after signing of the Dayton Agreement, and in Serbia as well after the October 5th changes. Now, reindustrialization is offered as the only salvation for the failing economies of Serbia and the Republic of Srpska. It is necessary indeed, but is it sufficient? It seems to us that it is both insufficient and – behindhand [1].
What is it that is (mostly) lacking there? There is no strategic role of science in the process of generating the (re)industrialization. Because “the role of science is of key importance”: the societies and economies of Serbia and the Republic of Srpska can only stride out of their present circumstances by relying on the most modern (international and domestic) scientific and technological achievements. 
Although even the developed societies do not have answers to all civilization challenges, it is the countries which do not take care of their future that stand out as exceptions (regardless of their size, attained development level, specific economic features, social structures, cultural models). Their elites do not seek for optimum solutions that would enable their survival and development in the ever harsher international competition, [1]. 

The competent social protagonists in Serbia and the Republic of Srpska (primarily their governments) should urgently: make scans of the status in the science; analyze the successes and failures in scientific and technological developments so far; assess the effects of science and technology politics; identify main problems and obstacles to a more dynamic future development; make a comparative analyses with respect to the countries of similar profiles and alike specific weight, and take lessons from own and foreign experiences for the future sustainable development and modernization of Serbia and the Republic of Srpska. That is the basis on which it is possible to bring about achievable strategy for scientific and technological development of both Republics. The priorities, scenarios, periodization, operationalization (implementation), monitoring and control… should ensue from a wide public debate (outside the guild frameworks) regarding the new (fundamentally changed) social status of the science, as well as regarding new, higher mutual responsibilities and obligations of both the scientific community and authorities. This dialogue should start as soon as possible, providing cross section of the present status of Serbian science as its unavoidable (factographic and analytical) basis.
2. SERBIA – PROJECTS AND RESEARCHERS: STATUS IN 2014
For many decades, there has been in Serbia the open question of whether the present form of scientific organization and high education can be considered as successful. Why have ties with the state weakened, with the exception of paying for research work? These ties have faded away together with the industries. There is no clear view (nor precise tasks) of what is to be undertaken to strengthen the existing and establish future relations of the scientific community with the state and its structures. What is there the obligation of the very scientific-research sector and what are the ambitions and plans of the state regarding science – if such ambitions and plans exist at all? If these are not in the heads of Serbian statesmen, i.e. if there is no wish, understanding, interest… to modernize Serbia on the basis of knowledge, technical and social innovations, then the public deserves to know what the medium and long-term alternative strategies there are to modernize Serbia and to “navigate the Serbian ship”.
Thus, the enormous lost time, dissipated social energy and numerous lost opportunities impose the pressing task to be realized prior to establishing the (state) register of scientific researchers and current (national) scientific-research bibliography, i.e. the task of assessing the actual value of our (institutionalized) intellectual potentials, and to provide the exact answer to the question: What scientific-research (highly educated) power is there at Serbia’s disposal?
2.1 FINANCED PROJECTS AND RESEARCHERS
The investments into science, technology and innovation in Serbia, in the period from 2008 to 2012, have been statistically processed in accordance with EU standards and presented in the paper by Stefanovic, Sestic and Kutlaca [9]. The authors showed in detail the methodological basis and instruments for data gathering that are necessary for forming of the science, technology and innovation (STI) statistics in Serbia. Based on the research results within the gathered data statistical processing, the STI indicators have been formed for the period from 2008 to 2012, and displayed in Table 1, [9].
Table 1: Basic STI indicators in Serbia, [9] 
	Србија ►
	2008
	2009
	2010
	2011
	2012
	EU average 2012

	GERD (€ million)*
	239.07
	265.55
	221.85
	242.09
	287.33
	9,532.1

	GERD per capita
	32.53
	36.27
	30.43
	33.35
	39.91
	525.8

	R&D intensity (GERD as % of GDP)
	0.73%
	0.92
	0.79
	0.77
	0.96
	2.06

	BERD (€ million)
	21.72
	38.02
	25.80
	22.72
	71.73
	6,001.5

	GERD financed by business enterprise as % of total GERD
	14.37%
	16.61%
	18.39%
	15.48%
	24.37%
	62.96

	GERD financed by abroad as % of total GERD
	9.03%
	7.18%
	3.58%
	5.48%
	9.19%
	9.18%


* GERD - Gross domestic expenditure on R&D 
In the current period of research projects (2011-2015), 12.796 researchers in 777 projects have been financed, out of which: 

1. in basic sciences: biology – 55, geo-sciences and astronomy – 18, social sciences – 58, history, archeology and ethnology – 34, language and literature – 27, mathematics, computer sciences and mechanics – 33, medicine – 74, physics – 34 and chemistry – 61; 

2. in technological development: bio-technology and agriculture – 72, electronics, telecommunications and information technologies – 40, energetics, mining and energy efficiency – 38, materials and chemical technologies – 28, mechanical engineering and industrial software – 40, traffic, urban planning and civil engineering – 37, managing and protection and use of waters, soil and air – 18; 

3. in integrated and inter-disciplinary research: bio-medicine – 26, energetics and energy efficiency – 9, environment protection and climate changes – 11, information and communication technologies – 8, new materials and nano-sciences – 19, agriculture and food – 10 and improvements in government decision-making and affirmation of the national identity – 27.
Therefore, the status in the above mentioned fields is as follows: in basic sciences - 394, in technological development – 273 and in integrated and interdisciplinary research – 110 research projects. Figure 1 depicts the distribution of financed projects according to scientific fields. 

The figure also shows percentage distribution of the means according to fields of science. The total approved means for financing according to this basis in 2014 in the Republic of Serbia were RSD 10.841.660.997, with the following distribution according to fields of science: humanistic sciences – RSD 793.566.041, social sciences – RSD 1.394012.840, agricultural sciences – RSD 1.492.358.470, medical sciences – RSD 1.020.983.966, engineering and technology – 3.505.290.261 and natural sciences – RSD 2.635.449.418.
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Figure 1. Distribution of the number of financed projects and approved financial means for 2014 in the Republic of Serbia, according to the fields of science 
The total of 12.796 domestic researchers have been active in the projects. There are 10.355 researches active in one field, 2.432 of them in two fields, while 9 of them have active statuses in three projects in various fields. Out of the 12.796 active researchers, 11.358 of them have been paid for their work in the projects, while 1.438 researchers (pensioners, external associates, scholarship users, researchers belonging to A7/T7 or with BIM=0 categories).
2.2 INCLUSION OF THE YOUNG INTO RESEARCH AND SCIENTIFIC PROGRAMS
The Ministry of Education, Science and Technological Development of the Republic of Serbia encourages inclusion of the young, talented, academically educated staff into all the science and research projects through a few forms of financial support. One kind of these are the scholarships granted to doctoral candidates. There were 625 such scholarship users financed in the Republic of Serbia in 2014, while the distribution of the scholarships according to the fields of science is depicted in Figure 2. In 2014, the overall means set aside for the scholarships amounted to RSD 165.536.000,00 net, i.e. RSD 186.587.908,00 in gross amount. Another form of financing the young is through their inclusion into scientific-research projects co-financed from the budget. In that way, 4.863 young researchers were financed in 2014, out of whom there were 164 of those with the title of trainee assistants, 1.695 of them with the title of assistants, 1.049 in the title of research trainees and 1.955 of them with the title of researcher assistants.
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Figure 2 . Number of scholarship users financed in the Republic of Serbia in the course of 2014
3. REPUBLIC OF SRPSKA – PROJECTS AND RESEARCHERS: STATUS IN 2014 
3.1 FINANCED BOTTOM-UP PROJECTS 
The Ministry of Science and Technology of the Republic of Srpska co-financed in 2014 the total of 77 scientific-research bottom-up projects, for which purpose the total of KM 715.000,00 were reserved. Figure 3 depicts the structural and percentual review of the co-financed scientific-research bottom-up projects. 
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Figure 3. The structure of scientific-research bottom-up projects co-financed in the Republic of Srpska in 2014, according to the fields of science
3.2 PROGRAM OF TRAINING THE YOUNG CAPABLE OF SCIENTIFIC-RESEARCH WORK
The program of training the young who are talented for scientific-research work is related to co-financing of post-graduate studies in the course of composing magisterial and doctoral papers, as well as financing the students of the third cycle of high education in composing their final papers (doctoral dissertations) and co-financing the projects in which young researchers work.
Young highly educated staff are the prerequisite for any social prosperity and therefore such support is aimed at motivating the young staff to deal with science and research, trying at the same time to create more favorite conditions and possibilities for the young and prospective people from our area to deal successfully with scientific-research work. Support is provided by this program to young talented staff to create their own scientific papers, i.e. doctoral and post-graduate theses, as excellently as possible and to upgrade their already attained skills and capacitate themselves to successfully deal with scientific-research work.

The Ministry of Science and Technology of the Republic of Srpska co-financed in 2014, within the Program for Training the Young Talented for Scientific-Research Work, 53 doctorandi, 11 post-graduates, two new young researchers and two lecturers for the subject of young researchers co-financing, and set aside for this program’s activities the total amount of KM 310.000,00. Figure 4 depicts the data on the number of co-financed staff within the Program for Training the Young Talented for Scientific-Research Work, while the percentage distribution of reserving the means for these programs according to scientific means is depicted in Figure 5.
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Figure 4. Number of those financed according to financing categories in the Republic of Srpska in 2014
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Figure 5. Percentage amounts granted per scientific and art fields within the Program for Training the Young Talented for Scientific-Research Work in the Republic of Srpska in 2014
4. COMPARATIVE ANALYSIS AND BASIC INFORMATION ON SCIENTIFIC-RESEARCH ACTIVITIES IN EU AND WORLDWIDE
The developed countries pay special attention to the development of science. On global level, USA and Japan take the lead in investing into science. European Union is in delay with respect to USA and Japan. Prior to the great European Union expansion with the added ten new members (in 2004), the EU 15 of the time reserved 1,95% of gross domestic product for the purpose, but after the EU expansion, this percentage has decreased to 1,84% (with USA 2,62, Japan 3.20%). It is true that some of the EU members, like Sweden and Finland accomplish high research intensity rates (3,72% and 3,45% GDP), while others like Germany, Denmark, Austria and France have made rapid progress and have exceeded the EU average. The third group comprises five countries: Belgium (1,85%), Great Britain (1,80%), Holland (1,69%)and, interestingly, the new EU members Slovenia (1.59%) and Czech Republic (1,54%). The fourth group, with allocations between 1,50% and 1,00%, include Luxemburg, Ireland, Spain, Estonia and Italy, while the fifth group comprises Hungary, Portugal, Lithuania, Latvia, Greece, Poland and Malta where the allocations for science are in the range between 0,50% and 1,00%. Slovakia, Cyprus, Romania and Bulgaria struggle with allocations under 0,5% GDP. The objective of all EU members to allocate 3,0% for science and scientific-research work is beyond reach of most of its members, and thus for the EU 27 on average. Reaching of the desired 3% GDP (projected in Lisbon in 2000) is not expected from those EU 27 countries which have considerably lower development levels and slower scientific-research activities intensity with respect to the EU average, but what is expected is the greatest possible dynamics of growth and level of allocations that would not decrease the overall Union average. Allocations for science in Serbia and the Republic of Srpska ranging from 0,3% to 1%, are at 0,5% GDP level. Figure 6 depicts the comparison of the GDP level and growth in Serbia, Bosnia and Herzegovina, Croatian and Germany with the average values of the same parameters for Central and Eastern Europe, in the period from 1990 to 2012, [10]. This comparative depiction demonstrates very conspicuous GDP growth level in the countries of the region with respect to the industrially highly developed Germany.
It is obvious from the data shown in Figure 6 that Serbia’s GDP represents 0,1%, that of Bosnia and Herzegovina 0,04%, of Croatia 0,09% and that of Germany 3,85% of the world’s overall GDP. Considering these indicators, it can be concluded that with so low percentages it is hard to be competitive on the global market. Success is possible by optimum distribution of the means, by investing into knowledge and by creating of new values. It is not difficult to calculate the financial amounts of investments into science. 
Figure 7 shows the development level of individual areas in Serbia, Bosnia and Herzegovina, Croatia and Germany. At the scale from 1 to 7, the development level of high education and its implementation in Serbia is 4, in Bosnia and Herzegovina 4,3, in Croatia 5 and in Germany it is 5,9. It is noticeable that high education development level and its implementations in Serbia and B&H do not fall behind that of Germany relative to the difference of the accomplished GDP. Thus, the conclusion is that even with lesser means, but with optimum distribution, it is possible to accomplish certain results, and also that the potential of the research and scientific staff in Serbia and the Republic of Srpska is very high. Figure 8 shows the relationship between high education and science development level and investments into science. 
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Figure 6. Key indicators: Serbia, Bosnia and Hercegovina, Croatia and Germany, 1990.-2012., [10]
[image: image11.png]™

File_Edit View Window Help

Do |QBEFRESE

@) (@) 3] Gs0of s69) s | BB | @ 2| Tools  Fill&Sign = Comment
B Signin
Export PDF
- Adobe ExportPDF @
Global Competitiveness Index Convert PDF filesto Word or Excel
Rank  Score Stage of development enine
(out of 148)  (1-7) P! Select PDF File:
GCI 2013-2014... 101. q Transition Transiton 3 5 WeF_GlobalCompetieness
GCI 2012-2013 (out of 144). 12 23 1file /718 MB.
GCI 2011-2012 (out of 142).. Factor Efficiency Innovation Convert To:
driven driven driven Microsoft Word (*.docx) -
Basic requirements (40.0%).. 106.....4.0
o Institutions
Institutions - Recognize Text in English(US)
Infrastructure Innovation_ s _ Infrastructure TR
Macroeconomic environment > 5 {
i Business Macroeconomic Comver
Health and primary educatior soptistionton e ¢
Efficiency enhancers (50.0%).
Higher education and traini Health and
igf ucation and training Marketsze | imary
Goods market efficiency education
Labor market efficiency . AN S
Financial market development .. Technological < { -/ Higher education
[ readiness X ‘and training
Technological readiness. / \
Market size... Financial market "/ T ~ Goods market
development efiiency

Innovation and sophistication factors (10.0%)...
Business sophistication
Innovation.....

Labor market efficiency

—O- Serbia  —O~ Efficiency-driven economies

The most problematic factors for doing business

05-May-




    [image: image12.png]™

File_Edit View Window Help

Do |AB@FSES

(®) | 130 | (146 of 569) 135%

HE |2 2 |

Tools | Fill&Sign =~ Comment

Global Competitiveness Index

Rank  Score
(outof 148)  (1-7)

GCl 2013-201
GCI 2012-2013 (out of 144).
GCI 2011-2012 (out of 142).

Basic requirements (40.0%)..
Institutions

Infrastructure
Macroeconomic environment
Health and primary educatior

Efficiency enhancers (50.0%)
Higher education and training
Goods market efficiency
Labor market efficiency ..
Financial market development ..
Technological readiness..
Market size...

Innovation and sophistication factors (10.0%)
Business sophistication
Innovation.....

The most problematic factors for doing business

Access to financing
Policy instabilty

Stage of development

Transition
-2

Macroeconomic.
environment

Health and
primary
education

Higher education

Technological { > uc
readiness ) / and training
Financial market "/ T ~ Goods market

development efiiency

Labor market efficiency

—O— Bosnia and Herzegovina  —O— Efficiency-driven econommies

signin
Export PDF
Adobe ExportPDF @

‘Convert PDF files to Word or Excel
online,

Select PDF File:

5 WEF_GiobaiCompetiteness

Tfile /718 MB

Convert To
Microsoft Word (*.docy) ©

Recognize Totin Englh(US:
Change D

Convert

05-May-



 

[image: image13.png]™

File_Edit View Window Help

x

Do [QBDEEEEE] @ @ [w]ws)|

135%

HBle 2|/

Tools | Fill&Sign =~ Comment

Rank
(out of 148)

GCl 2013-2014..
GCI 2012-2013 (out of 144).
GCI 2011-2012 (out of 142)

Basic requirements (30.1%).
Institutions
Infrastructure

Macroeconomic environment
Health and primary education.

Efficiency enhancers (50.0%).
Higher education and training
Goods market efficiency
Labor market efficiency ..
Financial market development
Technological readiness...

Market size...

Innovation and sophistication factors (19.9%)..
Business sophistication .
Innovation..

The most problematic factors for doing business

Inefficient government bureaucracy .
Policy instabilty ..
Corruption...

Stage of development

Transition

_Infrastructure

Macroeconomic.
environment

Health and
primary
education

Higher education

Technological <~ > uc:
readiness ( / “and training
Financial market "/ ~ Goods market

development - efiiency
Labor market efficiency

—O- Croatia —O~ Economies in transition from 2to 3

A Sionn
v Export PDF
Adobe ExportPDF @

‘Convert PDF files to Word or Excel
online,

Select PDF File:

5 WEF_GiobaiCompetiteness

Tfile /718 MB

Convert To
Microsoft Word (*.docy) ©

Recognize Totin Englh(US:
Change D

Convert

Sl OF s T8




  [image: image14.png]™

File_Edit View Window Help

Do |QBEFRESE

135%

@® @) [15] erooises |

BB e 2|

w,

Tools | Fill&Sign =~ Comment

Global Competitiveness Index

GCl 2013-2014..
GCI 2012-2013 (out of 144).
GCI 2011-2012 (out of 142).

Basic requirements (20.0%)..
Institutions

Infrastructure ...
Macroeconomic environment
Health and primary education...

Efficiency enhancers (50.0%)
Higher education and training
Goods market efficiency ...
Labor market efficiency ..
Financial market development ..
Technological readiness..
Market size...

Innovation and sophistication factors (30.0%)
Business sophistication ...
Innovation.....

The most problematic factors for doing business

19.0

Stage of development

environment

Health and
primary
education

Technological Higher education

reatiness / and raining
‘Financial market (Goods market

development efiiency
Labor market efficiency

—O- Gemany  —O- Innovation-driven economies

signin
Export PDF
Adobe ExportPDF @

‘Convert PDF files to Word or Excel
online,

SelectPOF File:
5 WEF_GiobaiCompetiteness

Tfile /718 MB

Convert To
Microsoft Word (*.docy) ©

Recognize Totin Englh(US:
Change D

Convert

05-May-




Figure 7. Stage of development: Serbia, Bosnia and Hercegovina,Croatia, Germany 2013-2014., [10]
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Figure 8. Higher education and training: Stage of development- US$ per capita
5. INDUSTRY DEVELOPMENT STRATEGY IN SERBIA AND REPUBLIC OF SRPSKA
The awareness of the need for creating own development resulting from own research has been maturing continually. As the result of such process and the striving towards connecting the scientific community and economy, the Industrial Development Strategy and Policy from 2011 to 2020 has been devised and adopted in the Republic of Serbia [11], while in the Republic of Srpska, the Ministry of Industry, Energetics and Mining has created the Sector Strategy of Industry Development in the Republic of Srpska for the period from 2009 to 2013, [12].
5.1 INDUSTRY DEVELOPMENT STRATEGY AND POLICY OF THE REPUBLIC OF SERBIA
According to the Industry Development Strategy and Policy of the Republic of Serbia from 2011 to 2020, [11] technological policy for the industry in Serbia is focused on three strategic priorities which are to be realized in stages (phases) as the three key instruments of technological policy for the recovery of Serbian industry: Revitalization, Reengineering and Development.
Within the Revitalization of Serbian industry in the period 2011-2015, the measures are stated, among others, that will involve creating ties between science and industry: establishing of the Development Bank of Serbia and initiating the program of National Technological Platform of Serbia – NTPS, as the new scientific-research and development framework of domestic science and industry and setting up of close cooperation with the program of European Technological Platforms (ETP), as well as devising the document of Technological Development of Industry of Serbia, 2011-2030.
The phase of Reengineering of Serbia industry, 2013-2020 is also defined as instrument of technological reconstruction of the industry in Serbia through intensive innovation processes. Implementation of this instrument envisages successful implementation of the Revitalization phase and of technological transformation of the industry. 
The general goal of the approach to industrial policy creation defined by this Strategy is to strengthen the national industry competitiveness and to provide support to its growth and development. This will be achieved by rendering intensive support to enterprises which redirect their activities to new production, by applying new knowledge and strengthening new technologies and innovation. One of the specific goals is also the model of interconnecting of scientific-research institutions and industry, where very unfavorable status of current interactions between research-development institutions and the industry in Serbia is brought to light and assessed as dissatisfactory both in quantitative and qualitative respects. 
5.2 SECTORAL STRATEGY OF INDUSTRY DEVELOPMENT IN REPUBLIC OF SRPSKA 
Within the sectoral strategy of industry development in the Republic of Srpska, [12], Technological Development is stated as one of the basic strategic objectives. Specific goals highlighted in this Strategy, within technological development, are as follows: 

1. Technological development in the function of economic development, which is assigned as task to the Ministry of Science and Technology,is to be realized through the following measures and activities: 
· Short-term measures and activities: Defining and quantification (analyses) of: free areas in manufacturing activities and services into which the RS enterprises can be competitively included, and defining and quantification of knowledge and technologies necessary for developing globally competitive economy and its individual activities or portions thereof;
· Medium-term measures and activities: defining and quantification of knowledge, scope and contents of the technological development needed for comprehensive development of competitive manufacturing and services in the RS economy; Creating the long-term strategy of technological development in the function of developing economy.
2. Transfer of knowledge and technologies, which has been assigned as task to the Ministry of Science and Technology and to the Ministry of Industry, Energetics and Mining and which is to be realized through the following measures and activities::
· Short-term measures and activities: defining of priorities and quantification of knowledge, technologies, technical-technological and innovation solutions aimed at developing globally competitive manufacturing and products; development of information centers and services, logistics centers and technology transfer, and similar.
· Medium-term measures and activities: establishing of development-manufacturing centers, research-development centers and innovation centers; forming of stimulating ambiance for the development of industrial clusters on the basis of technological incubators’ infrastructures, including uniting of leading research organizations and setting up of high technology enterprises.
3. Increasing of innovation capacities, and
4. Support to enterprises for upgrading technological development.
6. CONCLUSION
The mere snapshot of the current status (stated by quantitative indicators) is still not the assessment of science potentials in the region. Any further serious debate on the future of science (as well as of economy, education, health care, culture…) in Serbia and in the Republic of Srpska implies the existence of wide ranging (and highly aware) public scrutiny. Only with the presumption of public exposure is it possible, through dialogue, to reach the answers to the following questions: 
Where from? Where to? How to reach the objective? By what paths and by what means to do that? What are the priorities? What are the stages and what are the alternative scenarios? Who are the leading participants (the elite) in the transformation? Is it the accreditation of (primarily doctoral and post-doctoral) studies? Is it to be done through blind forces or through scientific policy? Is it to be based on interest or on truth? Growth, development and progress imply relations between intellectuals and authorities, where the global, European and regional contexts are not to be neglected, considering the ever accelerating changes. 
One thing is clear: without investing into science and primarily into young researchers and without their active inclusion into topical research works there is no development of economies in Serbia and in the Republic of Srpska. In addition to the level of overall investments into science, what really matters is adequate distribution of the investments per individual scientific branches. The only realistic and certain way of progress is through more massive investing into technical sciences and through capacitating young researchers with the objective of developing new products. Development of new products by applying new knowledge and new technologies should be moving from the simple towards more sophisticated, considering the realistic and measurable competitiveness indicators. This implies support by government resources for ambitious projects undertaken by the enterprises which provide growth, exports and employment and convergence to the EU standards. Voluntarism, improvisation and creating of pretense have to become the matters of the past.
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