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Abstract: The paper analyzes the global situation in the field of research
and development by region from the epistemological standpoint. In doing so,
global and regional trends in the allocation of R&D resources are illustrated
in an argumentative, systematic and impartial manner. Through a detailed
interpretation of the observed trends, we identified correlations of R&D
investment between certain regions in the world and revealed regularities
in the levels of development of regions (countries within them) and the total
gross allocation to R&D from different sources (business sector, government
budgets, higher education, private sector, abroad and unknown sources).
The purpose of the research is to point out to the scientific and the general
public in the world, especially to the governments of particular countries
and international organizations, the current global and regional trends in
investment and distribution of the total gross resources intended for re-
search and development. The results of the research could help countries
to assess the areas in which they need to be primarily engaged in order to
significantly advance public policies in the field of research, development and
innovation. The primary literature on which this research is based includes
the documents and estimates of the UNESCO Institute for Statistics from
June and February 2019, the UNESCO eAtlas of Research and Experimental
Development, as well as the Report and Annexes on the European innovation
scoreboard and indicator databases. Almost all basic methods of gathering
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information with emphasis on analysis, synthesis, classification, generaliza-
tion and inductive-deductive method were applied in the research. When it
comes to the general scientific methods, the comparative method was used
with previously defined unique comparables for comparison. Of the group
of data acquisition methods, the method that was primarily applied was
the one of content analysis of documents with qualitative and quantitative
analysis technique.

Key words: research, development, innovation, region, gross domestic ex-
penditure on research and development (GERD), gross domestic product (GDP).

INTRODUCTION

In the introduction of this review, we need to point out that scientific
research is a specific mental creation of people though which they, by follow-
ing the thought process of conceptualizing scientific projects, the postulates
of science and principles of scientific research, as well as scientific procedure
and academic skills, along with consistent application of scientific methods,
techniques, tools and procedures, acquire true scientific knowledge.

The main purpose of science in society is to acquire true knowledge. The
fact that so far there has not been a complete and satisfactory definition of the
“scientific research” shows how far the modern world has progressed in acquir-
ing true knowledge in different fields of science.

Although it is very difficult to define this concept from the epistemologi-
cal standpoint, most methodologists believe that the term “scientific research”
implies “an organized, systematic, useful, critically based, strictly controlled
and repeatable process of acquiring scientific knowledge about a precisely
defined subject of research with responsible application of properly selected
scientific methods, techniques, tools and procedures and with strict adherence
to scientific procedures™.

The basic structural elements of thus understood definition of “scientific
research” are:

Complexity and organization that indicate that scientific research is a
complex and organized whole, made up of a system of thought-physical, crea-
tive, routine and operational-technical, intellectual and manual processes and
actions. As such a complex entity, scientific research is an organized process
that is clearly subject-oriented and goal-oriented towards acquiring scientific
knowledge about the subject of research.

Systematicity, meaning that scientific research is a functionally purpose-
ful and arranged thought system in which a natural and logical sequence of its
process is provided.

1 Milosavljevi¢ Slavomir, Radosavljevi¢ Ivan, Osnovi metodologije politickih nauka (trece
izmenjeno i dopunjeno izdanje), Sluzbeni Glasnik, Beograd, 2006, p. 57.
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Controllability that requires that the research be conducted in as comfort-
able and controlled a condition as possible to exclude alternative possibilities in
conceptualizing the research project and deviating from the scientific procedure
in the research process itself.

Criticality which implies that all important claims about phenomena, pro-
cesses, relationships and properties, in the area under study, must be objectively,
honestly and reliably evaluated, verified and substantiated by appropriate arguments.

Verifiability of research results requiring its results to be intersubjectively
verifiable, with the ability to be verified at any time by independent and com-
petent individuals and scientific organizations.

In the social sciences, there are several classifications of scientific research
that are performed according to different criteria. One of the most general clas-
sifications of research in the social sciences and humanities is the categorization
into fundamental, applied, and developmental research, which can essentially
be empirical, theoretical, and combined. Naturally, there are other numerous
classifications of scientific research that, for the purpose of this review paper,
we will not discuss in more detail.

In epistemological practice to date, scientific research organizations have not
sufficiently addressed the types of scientific research, especially not the role and
importance thereof for the development of science and for solving the problems
of social practice of modern countries. For the past 10 years, the International As-
sociation of Methodologists of Social Sciences has been one of the few professional
scientific associations in the world to have three different, but interrelated, types of
scientific research at its three thematic international scientific conferences, namely:
“The role of prognostic research in the development of modern society” (2013); “The
role of futurology in exploring the future of modern countries” (2015), and “The
importance of applied research for the development of science and problem-solving
in modern societies” (2019). At these international thematic scientific conferences,
there was a serious exchange of views on the possibilities of social and other sciences
to, starting from scientific knowledge, current and existing paradigms of scientific
fields and individual disciplines within them, as well as postulates of science and
the origin of empirical-theoretical research, identify tendencies and discover trends
in the achieved level of development of modern countries and, based on scientific
knowledge, predict and pave the way for their further development in the future.

Thus, at three international thematic conferences, the highest professional
scientific association in the field of social science methodology discussed the
three most complex and interrelated types of scientific research - prognostic,
futurological and applied research aimed at exploring the possibilities of devel-
opment of modern countries and societies in the present and future. In 2016,
the International Association of Methodologists of Social Sciences in Belgrade
published Proceedings from the first two international thematic scientific con-
ferences entitled “SCIENCE AND THE FUTURE”

The subject of the third international scientific thematic conference, held on
November 15, 2019, was applied research and its importance for the development
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of science and problem-solving in modern countries. The main purpose this
conference was to critically understand the regularity and legality of natural and
social phenomena, processes and relationships from different fields of science
and to apply the results of scientific knowledge for the advancement of both the
theory of specific scientific disciplines in different fields of science and social
practice in modern countries.

From an epistemological standpoint, the primary role of applied research
in the social sciences is to understand the regularity and legality of the attained
level of development of modern countries and to find more rational, efficient
and effective possibilities for the application thereof in the present and future
development of countries in all areas of social life.

The basic social function of this type of research is for the recognized regu-
larities and legalities within and between certain phenomena, processes and
relationships to find their practical application in the researched areas of social
life, with the ultimate goal of improving: political, economic, social, cultural,
security, information and communication, technological and natural systems, and
to maximize environmental protection and preserve human health in modern
societies. A well-planned, designed and properly targeted applied research in
various scientific fields drives modern societies forward. The results of these
studies help the legislative and executive authorities to more easily formulate
realistic and achievable goals for the political, economic, social and cultural
development of modern countries in the future.

The primary criterion for the success of applied research in socio-humanistic
and other fields of science is a concrete contribution to solving practical prob-
lems in certain areas of economic and social life. The contribution of applied
research to solving practical problems in the economy and society depends,
above all, on the political will of the society actors and the economic strength
of each of the modern countries.

1. ASSESSMENT OF THE CURRENT STATE OF RESEARCH
AND DEVELOPMENT IN THE WORLD

An analysis of the global situation in science, technological development
and innovation in the world indicates that a relatively small number of developed
countries have scientific and research potential and that during the economic
recession they achieve significant results in many areas of social life. In these
countries, the excellence of scientific research has been raised to a high level,
and the level of technological development achieved enables them to maintain
a privileged position in the world economy.

On the other hand, in most developing and underdeveloped countries:

(1) the excellence of scientific research and its relevance to the economic
and social development of society as a whole is not sufficiently supported by
financial resources;
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(2) there are no systematic financial instruments and institutional frame-
works in place for linking science, the economy, the public and the private sector;

(3) the system of managing scientific and innovation organizations and their
coordination with relevant business, public and private sector institutions are
inadequate, ineffective and inefficient;

(4) there is a lack of inventive human resources in research organizations,
the economy, the public and the private sector;

(5) science in these countries is not fully integrated into the regional and
global research space;

(6) in developing and underdeveloped countries there are few scientists
participating in international projects and there are not enough new discover-
ies, patents and technical solutions that contribute to the faster economic and
overall development of these countries and societies.

(7) economic, social, information and technological systems in these coun-
tries have not sufficiently stepped into science-based development, and there
has not been a favorable environment within and around them that stimulates
economic, social, technological and socio-cultural change and innovation
in order for them to enhance their competitiveness regionally and globally.

The current situation in this area is such that very few countries invest in
R&D between 1.1% and 2.64% of total resources, while most countries invest
below 1% of total resources and 0.5% of budgetary resources (GDP). In a sig-
nificant number of countries, basic, applied and developmental, theoretical and
empirical, diagnostic and prognostic studies are not supported by an adequate
funding model, regardless of the awareness of their relevance to economic and
overall social development.

Swot analysis of the situation in the field of R&D, in the last 10 years, iden-
tified the main weaknesses, dangers, chances and opportunities for improving
the situation in this field.

The main weaknesses of strategic R&D policies in modern countries could
be synthesized in three groups, more specifically:

1) low quality of the public research and innovation system, especially in
developing and underdeveloped countries;

2) insufficient cooperation and exchange of knowledge between public
research organizations, the business sector and social institutions, and

3) limited opportunities for modern countries, especially underdeveloped coun-
tries and developing countries, to invest in research, innovation and development.

In terms of the first group of weaknesses, there is a significant disparity in
the quality of the public R&D system between and within certain continents,
regions and countries. These differences are due both to the low level of public
investment in R&D and the way in which those investments are distributed.

In order for the economic and social entities in modern countries to maximize
profits from investment in R&D, it is necessary for the government to provide
them with a good and favorable system environment in which knowledge
could be transformed into business or social profit. It depends not only on
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the results of scientific research carried out by public research organizations,
but also on the systemic conditions in which they act and operate. That is why
the key task of national authorities in all countries is to enable such a political,
regulatory, economic, social and cultural environment conducive to investment,
entrepreneurial activities and important state decisions in the field of research
and development by implementing structural reforms and introducing more
effective policy instruments at national, regional and local levels of govern-
ment that encourage basic, applied and development research in all sectors
of contemporary society. The essence of all the efforts of modern countries is
to build a stable political, economic, social, cultural and legal system in which
human rights and freedoms, political pluralism, parliamentary democracy
and the rule of law, as well as market economy with incentive tax and financial
systems for research and development will be respected, with the continued
availability of skilled labor, increase in the efficiency of public administration
at all levels and the full integration of science into the wider research area.

The best options for modern states to respond to such R&D challenges are:

firstly, to increase the quality of research and innovation carried out by
public research organizations, primarily through greater direct investment in
fundamental, applied and developmental research and the innovations result-
ing therefrom;

secondly, to choose the best model for allocating public R&D funds;

thirdly, to carry out institutional reforms of the public R&D system;

fourthly, to increase the internal and international mobility of researchers, and

fifthly, to apply a number of other instruments of strategic policy of coun-
tries in aligning public research capacities with the capabilities of the economy
and society of each country.

The analysis of strategic R&D policies within the second group of weak-
nesses confirmed that in most countries there is insufficient knowledge sharing
between the public and private sectors, especially between public research or-
ganizations and the economic (business) sector, especially in the form of direct
investments of economic and social entities in specific projects of basic, applied
and other research carried out by public research organizations.

The results of the epistemological analysis of the third group of weaknesses
related to the limited possibilities of modern countries to invest in R&D con-
firmed the starting assumption that R&D investments in most countries in the
world are not in line with the needs of modern societies.

The relevant evidence that we provide in an argumentative way in this paper
just confirms the starting hypothetical assumption. In an illustrative way, we show
global and regional trends in the allocation of R&D resources by region in the world.
All gross domestic expenditure on R&D (GERD) indicators by region are expressed
in purchasing power parity (PPP $) and R&D intensity (percent of gross domestic
product (GDP)), as seen in Chart 1 of the UNESCO Institute for Statistics?.

2 UNESCO Institute for Statistics Estimates, February 2019
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Chart 1. Distribution of R&D expenditures by region
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Chart 1 shows that the countries of North America, Western Europe, East

Chart 2. Countries with the highest total GERD investment
(billion PPP$) in 2017
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Asia and the Pacific have the highest gross domestic expenditure on research
and development (GERD), expressed in purchasing power parity (PPP $).

According to the UNESCO Institute for Statistics from July 2019, global
spending on R&D reached $ 1.7 trillion. The 10 most developed countries ac-
count for 80% of total spending, and all other countries spend the rest of 20%
on this significant modern society activity.
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Chart 2 shows unequivocally that the United States and the People’s
Republic of China, of all the countries analyzed, have the highest R&D ex-
penditure, about $ 1.039.2 billion. If we include the total gross investment
in R&D by Japan ($ 175.8 billion), the Federal Republic of Germany ($ 127.1
billion), Korea (89.8), France (62.9), India (49.7) ), the United Kingdom (47.8),
the Russian Federation (42.3) and Brazil ($ 39.9 billion), then this accounts for
about 80% of the total gross expenditure that all countries in the world allocate
to R&D.

This long-term R&D spending situation is not sustainable as it leads to
a lag in the development of the largest number of countries in the world. In
order for this situation to be significantly improved, it is necessary for all
countries, without exception, to significantly increase public and private
R&D expenditures, as well as to radically increase the number of researchers
relative to the population and to increase the number of patents relative to
the total number of researchers.

Chart 3. R&D allocation from Gross Domestic Product
by region
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Chart 3 illustrates the intensity of R&D investment by region over the past
few years®. The chart shows that the regional averages of R&D share of GDP
in 2016 were: 2.42% for North America and Western Europe; 2.06% for East
Asia and the Pacific; 1.68% for the world at large; 0.98% for Central and East-
ern Europe; 0.55% for South and West Asia; 0.66% for Latin America and the

3 R&D intensity represents the percentage of gross domestic product (GDP) devoted to R&D
activities.
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Caribbean; 0.59% for Arab countries; 0.55% for South and West Asia; 0.42% for
Sub-Saharan Africa and 0.18% for Central Asia. Regional average R&D share
of GDP did not increase significantly from 2010 to 2019. Moreover, the R&D
share of GDP declined slightly in the countries of South and West Asia, Latin
America and the Caribbean.

Figure 1. Gross domestic expenditure on R&D
as a percentage of GDP, 2017
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Source: UNESCO Institute for Statistics, June 2019

Figure 1 illustrates the R&D investment intensity as a percentage of
GDP for 2017 by region. The figure shows that countries of North Amer-
ica and Western Europe allocate the highest percentage of GDP for R&D,
namely 2.01% and above; countries of East Asia and the Pacific from 1,01 -
2,00%; countries of Central and Eastern Europe, South and West Asia, Latin
America and the Caribbean and Arab countries from 0,51 - 1,00%; coun-
tries of sub-Saharan Africa from 0,26 - 0,50%; Central Asian countries from
0,00 - 0,25%.

Looking at R&D investments by sector (business enterprises, government
budgets, higher education and private nonprofit organizations) in various re-
gions of the world, it can be noticed that the largest amounts in the Americas,
in percentages, were invested by business enterprises in Puerto Rico (69%),
the United States of America (64%), Colombia (49%), Brazil (45%), Canada
(41%), El Salvador (40%), Chile (36%), Cuba (32%), Mexico (21%), Argentina
(18%), Panama (11%), Bolivia (4%), Uruguay (2%) and Paraguay, Ecuador,
Venezuela, Honduras and Guatemala below 1%.
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Chart 4. Funding in the Americas, GERD by source of funds, 2017
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At the same time, the governments of certain countries of the Ameri-
cas invested the most in R&D. More specifically, these countries were Ve-
nezuela (91%), Honduras (83%), Paraguay (76%), Argentina (70%), Mexico
(68%), Cuba (64%), Costa Rica (61%), Bolivia (56%), Chile (46%), Ecuador
(42%), Brazil and Canada (33%), Guatemala (28%), USA (25%), Puerto Rico
(23%), etc.

In the field of higher education, in the Americas, the countries with the
highest spending on R&D were Guatemala (71%), Uruguay (60%), El Salvador
(30%), Bolivia (27%), Canada, Ecuador, Chile and Honduras (12-15%), Paraguay,
Argentina, Brazil, Mexico and USA (2-5%).

The private sector in the Americas region has invested little in R&D. The
largest gross private sector R&D investments were in Colombia (28%), Mexico
(8%), USA and Canada (5%), Chile, Bolivia and Panama (4-5%), Paraguay, Bolivia
and Uruguay (1-2%).

Of all the sectors in the countries of the Americas, the lowest percentage
of allocations to R&D was from foreign sources, while some countries had a
significant percentage of investment in this area from unknown sources, e.g.
Ecuador (42%), Costa Rica (38%), Brazil (19%), Bolivia (14%) and Paraguay (5%),
which is a mystery for researchers that needs to be further explored.
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Chart 5. Funding in Africa, Asia and the Pacific,
GERD by source of funds, 2017
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In the more developed countries of Asia, the business sector has the largest
total gross investment in R&D, while in the less developed countries of the region,
the largest investments are from the government budget, which correlates with the
results in Europe. Higher education invests most in R&D in Pakistan 36%, Qatar
and Bahrain 20%, Oman 18%, Malaysia 15%, Philippines 10%, etc. Private sector
investment in R&D in Asian countries is negligible. An analysis of UNESCO Bureau
of Statistics data from June 2019 shows that a significant percentage of total gross
investment in R&D in the countries of this region comes from unknown sources.
The highest percentage is in the following countries: China, Macau 36%, Mongo-
lia 22%, Indonesia and Armenia 9%. Investment in R&D from foreign sources is a
significant boost to the overall development of the countries in this region, with the
largest being in Laos 55%, Israel 51%, Bahrain 35%, Palestine 25% and Myanmar 23%.

In Africa, the largest percentage of R&D investment comes from those co-
untries’ governments’ budgets, then from foreign sources, the business sector,
to a lesser extent from the private sector, and in some cases from unknown
sources (Ethiopia, Mauricius and Mozambique).

Dominant R&D investments in the Australia and New Zealand region come
from the business sector, 62% and 44% respectively, then 35 to 39% from the go-
vernment budget, 2 to 8% from foreign sources and 3 to 5% from the private sector.

Compared to the American and other global regions, according to the
UNESCO Institute for Statistics data from June 2019, the business sector has
invested the most of total gross assets in R&D in nearly two-thirds of European
countries (30 to 70%, depending on the country). The average R&D intensity in
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the EU business sector is 1.36% of GDP. In only six countries (Israel, Sweden,
Switzerland, Austria, Germany and Denmark) the R&D intensity in the business
sector was about 2.00% of GDP and in ten countries the intensity was below
0.50% of GDP. It is especially low in North Macedonia and Latvia®. It was noted
that business sectors in the more developed countries of Western and Northern
Europe invest more in R&D than those in less developed countries, especially
in Central, Eastern and Southeastern Europe.

Chart 6. Funding in Europe; GERD by source of funds, 2017
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Also, the regularity of investments in R&D by the governments of European
countries was observed, which indicates that the less developed countries are,
the more proportionally the government budget allocations increase, i.e. the
more economically developed countries are, the more the allocations decrease.
This finding is correlated with previous findings on European countries’ business
sector investment in R&D.

In most European countries, there is a relatively small percentage of R&D
investment among the higher education sector, ranging from an average of 1%
to 26%. Countries with the largest percentage are Serbia, North Macedonia,
Bosnia and Herzegovina, Turkey, Albania, Montenegro, Croatia and Cyprus.

When it comes to the private sector, in a large number of European countries
there is little investment in R&D, ranging from 5-10% in the UK and Denmark,
while in other countries, private sector investment in R&D is 1-5%.

Analyzing Southeast European investment in R&D (Table 1), it can be
concluded that Slovenia and Greece allocate 2.4% of their GDP for R&D, while
Hungary allocates 1.4%, which is above the European average.

4 See more: European Innovation Scoreboard 2019: Annex B - Performance per indicator, p. 14.
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Table 1. Investment of Southeast European countries

in R&D in 2018
spending on . number of
Country R&D asa sf:rll{il:)g breakdown of R&D by flsifﬁ(z:lh;:zgg Hotes
%erzzgt];%e inPPP $ performance sectors
total | M | F
1 2 3 4 5 6 7 8 9

business enterprise | 852,300.5 k
government 675,284.5 k

Greece 2,4 % 2,436.0 M | universities 905,201.0 k| 2.652|61% | 39%
priv. sector 30,238.8 k
unknown 0,0$%
business enterprise 1,164.5 M
government 183,156.4 k

Slovenia 2,4 % 1,505.7 M | universities 157,400.0 k| 4.140|64% | 36%
priv. sector 615,657.3 k
unknown 0,0$%
business enterprise 2,437.9 m
government 468,326.0 k

Hungary 1,4 % 3,408.4 M | universities 460,048.8 k| 2.671|70% | 30%
priv. sector
unknown
business enterprise | 825,300.5 k
government 675,284.5 k

Turkey 0,9 % 2,436.0 M | universities 905,201.0 k| 1.163|63% | 37%
priv. sector 30,238.8k
unknown 0,0$%
business enterprise | 660,825.5 k
government 248,478.2 k

Bulgaria 0,8 % 1,005.4 M | universities 88,536.6 k| 1.827[51% | 49%
priv. sector 7,536.0 k
unknown 0,0$%
business enterprise | 353,309.6 k
government 190,814.3 k

Croatia 0,8 % 732,220.0 k [ universities 188,094.1 k| 1.436|51% | 49%
priv. sector 1,004.1 k
unknown 0,0 %
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1 2 3 4 5 6 7 8

business enterprise | 224,147.3 k
government 184,866.6 k

Serbia 0,8 % 755,851.8 k| universities 346,621.9 k| 1.803|51% | 49%
priv. sector 213,909.0 k
unknown 0,0%
business enterprise 15,3139 k
government 21,515.3 k

II:I/[(;rc?donia 0,5% 143,452.5 k| universities 105,381.0 k| 837|51% | 49%
priv. sector 1,279.2 k
unknown 0,0$%
business enterprise 13,375.3 k
government 7,391.1 k

Montenegro 0,4 % 34,713.9 k | universities 12,9745k| 670|50% | 50%
priv. sector 972,952.2 %
unknown 0,0$%
business enterprise | 650,606.2 k
government 674,170.3 k

Romania 0,4 % 1,569.5 M | universities 238,865.4 k| 906|54% | 46%
priv. sector 5,823.6 k
unknown 0,0$%
business enterprise | 19,865.2 k
government 19,463.6 k

ﬁ‘;ﬁ;ﬁ;ﬁ.‘i 03% |102,416.6 k|universities 61,949.9k| 285(56% | 44%
priv. sector 1,137.9 k
unknown 0,0$%
business enterprise 0,0$%
government 19,472.1 k

Albania 0,2% 37,375.6 k| universities 17,903,5k| 156|56% | 44%
priv. sector 0,0$%
unknown 0,0$%

Source: the author

R&D allocations in Turkey (0.9% of GDP) and in Serbia, Bulgaria and Croatia
(0.8% of GDP) are within or below the European average, while the allocations of
North Macedonia of 0.5%, Montenegro 0.4%, Bosnia and Herzegovina 0.3% and
Albania 0.25, are well below the European average of R&D investment. If such
percentages of GDP spending on R&D continue, a further lag in the development
of these countries can be expected, which will hinder their integration into the
European community and cause new political, economic, social and security dif-

ficulties in this part of Europe.
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CONCLUSION

From the totality of the research results reported in this paper comes a logi-
cal epistemological conclusion, which has a strong foundation in the theory and
practice of general and specific methodologies of sciences, that scientific research
is a specific spiritual creation of people through which they, by following the
thought process of conceptualizing scientific projects, postulates of science and
principles of scientific research work, as well as by strictly adhering to scientific
procedures and academic skills, with consistent application of scientific methods,
techniques, tools and procedures, acquire exclusively true scientific knowledge.

Based on the existing knowledge and results of this research, the term sci-
entific research implies a planned and organized, systematic and purposeful,
critically based, strictly controlled and repeatable process of acquiring scientific
knowledge about a defined subject of research, with the application of prop-
erly selected scientific methods, techniques, instruments and procedures, and
respect for scientific procedures and apparatus in the process of reaching the
scientific truth.

The main global-level threats to R&D in the near future will be reflected in:

- a low level of total and budgetary investments in research and innovation,
especially in underdeveloped and developing countries;

- the absence of strategic R&D management in most modern countries;

- the insufficient number of researchers in economic activities and lack of
mechanisms for systematic cooperation between scientific research organiza-
tions in the public sector and the economy;

- a small number of patents and technical solutions in the field of economy,
services and social activities that advance the economic and overall social de-
velopment of modern countries.

In developing and underdeveloped countries, including countries in the
SEE region, especially in the Western Balkans, the greatest dangers in R&D are:

- a low level of economic and overall social development;

- departure of highly educated staff from underdeveloped to developed
countries, due to the inability to display research skills and meet the needs of
the countries of origin;

- insufficient equipment of scientific organizations with modern technolo-
gies, I'T and other equipment for research and innovation in the public sector
and in the economy;

- low level of inter-sectoral coordination in research and innovation fund-
ing, and

- insufficient recognition of the need to build national innovation systems
by institutions at all levels of government in these countries.

In order to overcome the current situation in the field of research, devel-
opment and innovation, it will be essential to improve the efficiency and ef-
fectiveness of the scientific research system in all countries, through a number
of activities aimed at:
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1. increasing investment in R&D through public funding and stimulating
business sector investment.

2. creating new knowledge, developing and improving existing technolo-
gies, and solving complex social and economic problems in modern countries;

3. educating high quality research staff who will be able to create new values
with their knowledge and scientific research work, as well as to conceive and
generate economic, social, political, cultural and overall social development of
modern countries;

4. fostering the excellence and relevance of scientific research relevant for
the development of scientific fields and for solving the accumulated problems
of social practice in modern countries;

5. strengthening the link between science, economy and society in research
and innovation;

6. establishing an effective science and innovation management model;

7. ensuring the excellence and availability of human resources for science,
the economy and social activities;

8. promoting international cooperation in the field of science and innovation.

Improving the efficiency and effectiveness of scientific research systems
in modern countries will not be possible without a significant investment in
the development of all fields of science and greater respect for general and
specific methodologies of scientific research. Only with strict adherence to
the requirements of modern scientific research methodologies, greater in-
volvement of methodologists in research, and with increased investment in
research, development and innovation can basic, applied and developmental,
theoretical-emirical, diagnostic and prognostic research be conducted in the
desired direction, without which there is no political, economic, social and
cultural prosperity of modern countries in the future.
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ANALIZA GLOBALNOG STANJA NA POLJU ISTRAZIVANJA
I RAZVOJA SA OSVRTOM NA PRIMENJENO ISTRAZIVANJE

Rezime

U ovom radu se, na globalnom nivou i sa epistemoloskog stanovista, analizira situacija
na polju istrazivanja i razvoja po regionima. Pritom su svetski i regionalni trendovi u
raspodeli sredstava za istrazivanje i razvoj prikazani na argumentovan, sistematski i
nepristrasan nac¢in. Tumacenjem uocenih trendova, utvrdene su korelacije ulaganja
u istrazivanje i razvoj medu pojedinim regionima u svetu, i otkrivene su pravilnosti u
nivoima razvoja regiona (zemalja unutar istih) kao i u ukupnim bruto izdvajanjima za
istrazivanje i razvoj iz razlicitih izvora (poslovni sektor, budzeti vlade, visoko obrazovanje,
privatni sektor, inostranstvo i nepoznati izvori). Svrha ovog istrazivanja jeste ukazivanje
naucnoj i $iroj javnosti u svetu, posebno vladama pojedinih zemalja i medunarodnim
organizacijama, na trenutne svetske i regionalne trendove u ulaganju i raspodeli ukupnih
bruto sredstava namenjenih istrazivanju i razvoju. Rezultati istrazivanja mogli bi pomoci
zemljama da uvide koje su to oblasti kojima narocito moraju da se posvete kako bi znacajno
unapredili javne politike u oblasti istrazivanja, razvoja i inovacija. Primarna literatura
na kojoj se temelji ovo istrazivanje ukljucuje dokumente i procene UNESCO-ovog
Instituta za statistiku iz februara i juna 2019. godine, UNESCO-v eAtlas za istrazivanje i
eksperimentalni razvoj, Izvestaj i Priloge o Evropskim inovacionim rezultatima i bazama
podataka sa pokazateljima, kao i druge izvore navedene u literaturi. U istrazivanju
su primenjene gotovo sve osnovne metode saznanja, sa akcentom na analizi, sintezi,
klasifikaciji, generalizaciji i induktivno-deduktivnoj metodi. Od opstenau¢nih metoda
koris¢ena je komparativna metoda uz prethodno definisane jedinstvene komparabile za
poredenje. Iz grupe metoda za prikupljanje podataka, pretezno je primenjena metoda
analize sadrzaja dokumenata.

Kljucne reci: istrazivanje, razvoj, inovacija, region, bruto domadi izdaci za istrazivanje
i razvoj (GERD), bruto domaci proizvod (BDP).



