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Abstract
The paper presents the results achieved in the development of education and science in the 
Western Balkans (WB) countries, through a comparative analysis of the PISA test results, 
the universities ranking on the ARWU list, and the citation of researchers (educating stu-
dents in these countries) in particular fields of science. An analysis of the results achieved 
by scientific workers from the WB countries was also made, by the number of papers in 
journals on the SCIe, SSCI, A&HCI and SJR lists in the period 1996–2018, as well as the 
places of researchers in the citation of researchers from all over the world according to the 
Stanford model for the period 1996–2018. A development model for WB countries has 
been proposed, whereby they can acquire measurable competencies as a starting point for 
equal negotiations for their entry into the EU and gain a respectable position in the world.
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Introduction

The beginning of the 21st century brought important notes for the internationalization of 
growth and sustainable development, which provides a better life for people with their will-
ingness to accept the changes that are needed (Avelar et  al. 2019). The United Nations 
(UN) has set eight Millenium Development Goals (MDGs), which represent a sustaina-
ble development agenda, and at the same time a challenge for all nations to reach them 
under the 2030 Agenda adopted (UN 2018a). The adoption of the Agenda by 2030 (UN 
2018b) listed the priorities and important changes in education because the development 
path relies on the development of education (Avelar et al. 2019). The education level of the 
national leaders of decision-making has a direct impact on the scope of the decisions taken 
in the continuous increase in sustainable development (Kolb et  al. 2017; Zhou and Lu 
2018; Hund et al. 2019; Li et al. 2019). It is indicated that visible progress should be made 
in the education system at all levels of education: primary, secondary (Milovantseva et al. 
2018), and especially the university one, through internationalization and global student 
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mobility since 2020 (Avelar et al. 2019). Based on the bibliometric analysis of 193 papers 
in 2015–2018, the structure and knowledge base of education were identified to improve 
and implement MDGs and identified top institutions for advancement in the implementa-
tion of MDGs mainly located in the Western Hemisphere (Avelar et al. 2019).

As global competition forces organizations to maintain the high quality of their products 
in order to achieve customer satisfaction, there is a need for higher education institutions to 
ensure that their programs and projections enable students to become professionals with the 
skills and competencies required by the current global environment (Maciel-Monteon et al. 
2020). The quality of the education system is thought to be crucial for economic develop-
ment in the world (Ah-Teck and Starr 2013), and the quality of higher education is one of 
the major pillars of a country’s development (Dlouhá et  al. 2017). Developed countries 
have systematic activities in education, as the first development priority of the country, 
from which comes the development of science and technology, which has a direct impact 
on the development of economy and quality of life of citizens (Gaus 2008; Vilić 2014). 
Many countries are taking some action in this direction to increase their competences and 
reputation in the world (Lavalle and de Nicolas 2017). This is not the case for poorly devel-
oped countries identified as less developed countries (LDCs). In these countries, difficul-
ties and problems are not trivial. They stem from the education system, which hinders the 
internationalization of research and development activities (Albuquerque 2016), which 
induces the creation of autocratic regimes that do not favor the development of education, 
which puts these countries in a state of developed corruption and poverty (Goldberg 1998; 
Albuquerque 2016). The development of science and education, especially in developing 
countries, increases the competencies of the majority of the population and has a positive 
effect on strengthening the overall human potential, which has a significant impact on the 
development of democracy and the reduction of corruption in these countries (Vilić 2014).

In order to make progress in developing countries, it is necessary for those countries 
to find areas where they are significantly better than their competitors. These may be a 
better-trained workforce, more favorable natural resources or scientific and technological 
opportunities, which should contribute to the adaptation of the country’s development to 
local circumstances by strengthening education. Science and scientists can play an impor-
tant role in determining these choices and implementing development strategies (Goldberg 
1998; Maciel-Monteon et al. 2020). Researchers need to be included, as advisers, in bodies 
where strategic and operational decisions are made by the Government and the industrial 
sector, which undoubtedly contributes to the development of the country as a whole and 
enhances its competence and reputation in the world (Barabási et  al. 2002). Developing 
countries often lack the desire of the ruling elites to work closely with academics from 
universities and scientific institutes. As a result, universities and research centers become 
isolated from the rest of the country. These centers are linked to research centers, primarily 
in the EU and the US, generating joint scientific results, so they are clearly not contributing 
to their own country’s development in terms of developing new products and technologies 
that open new markets and enlarge existing ones (Beaver and Rosen 1979).

Western Balkans (WB) countries: Serbia, Bosnia and Herzegovina, Montenegro, Alba-
nia, Northern Macedonia and Kosovo* (*UN resolution 1244 has not defined status), 
belong to a group of developing countries operating in transitional economic conditions. 
These countries are seeking to become part of the EU. Only Serbia and Montenegro are in 
the stage of accession negotiations, and the other four countries have not yet taken the first 
step on the road to the EU. Science is a central driver for society and economic develop-
ment since scientific knowledge and innovative ideas are not bound by any boundaries and 
are available to anyone who wants to consume them (Bak 2018; Maciel-Monteon et  al. 
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2020). Also, science is a basic resource for the development of education at all levels and 
especially at the university level. The position of the scientific system in the EU and South-
east Europe is a strong signpost for WB countries as well. The EU constantly reiterates the 
recommendation that at least 3% of the GDP should be allocated for scientific research. 
The situation in the WB countries is such that, for the development of science, less than 1% 
of GDP is earmarked for higher education, with a decreasing trend (Dumciuviene 2015). 
These facts point to the incompatibility of the system functioning of those WB countries 
with the EU system. The basic hypothesis of this study is that the analysis of the level of 
science and education in WB countries takes into account the possibilities of updating edu-
cation systems in WB with the attained level in these areas in the EU.

Framework for the area investigated

In recent times, the WB region has been increasingly attracting attention in the world, and 
in particular in the EU, in terms of the achieved level of standardization and compatibility 
for entry into the EU system. Reaching the level of functioning of international EU stand-
ards can also be seen through the development of science and education, as a starting point 
for the development of all other areas that make the quality of life in line with contempo-
rary EU standards (Habibov and Cheung 2017). In order to look at the attained level in the 
field of education (all levels) and science in the WB, as the basic shell of potential for the 
development of each country, and therefore for the development of science and education, 
a comparison was made with the achieved level in the mentioned fields in the developed 
EU countries (Table 1), which are approximately the same in terms of population with WB 
countries (Dlouhá et al. 2017). Also, population growth in these countries is shown as an 
indicator of the level of development achieved (https​://en.wikip​edia.org/wiki/List_of_count​

Table 1   Population and population growth rates in WB countries to compare educational and scientific 
potential

*According to UN resolution 1244, the status has not yet been defined
**Norway is not a member of the EU, but has been taken into account for comparison purposes due to 
population

Rank in the total scientific 
score in the world (1996–
2018)

Number by 
population in WB 
countries

Country Population in 
the country 
(2018)

Population 
growth (%)

52 1 Serbia 8.7 × 106 − 0.50
94 2 Bosnia i Herzegovina 3.3 × 106 − 0.30
95 4 Northern Macedonia 2.1 × 106 + 0.10
119 3 Albania 2.8 × 106 − 0.10
– 5 Kosovo* 1.8 × 106 + 0.80
124 6 Montenegro 0.63 × 106 + 0.03
Comparison with countries similar in population
16 Switzerland 8.4 × 106 + 1.10
18 Sweden 10.2 × 106 + 0.65
23 Denmark 5.6 × 106 + 0.70
26 Finland 6.1 × 106 + 0.30
30 Norway** 5.3 × 106 + 0.90

https://en.wikipedia.org/wiki/List_of_countries_by_population_growth_rate
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ries_by_popul​ation​_growt​h_rate. Accessed 10 December 2019). Table  1 in the first col-
umn also shows the result for the analyzed countries achieved in the scientific ranking of 
239 countries from around the world for the period 1996–2018 according to a number of 
criteria of scientific competence (https​://www.scima​gojr.com/count​ryran​k.php. Accessed 
10 December 2019).

For the development of the state in all its segments, it is necessary to develop higher 
education with international quality of output, which is reflected in the knowledge and 
acquired skills to give adequate answers to the demands from the global environment (Ave-
lar et al. 2019). In order to achieve this, the conditions of quality inputs to higher education 
are necessary, which are reflected in the quality of students’ knowledge they bring from 
previous levels of education, the quality of teachers and the quality of advanced science in 
universities. For these reasons, this study will analyze the above inputs as a basis for qual-
ity highways expected of university education (Sulis et al. 2019; Avelar et al. 2019; Maciel-
Monteon et al. 2020).

The results presented in Table 1 indicate that in the WB countries slight positive popu-
lation growth is present in Montenegro, Northern Macedonia, and Kosovo*, while in other 
countries it is negative, which causes a continuous decrease in population. The massive 
departure of young people to the West (EU and US) further diminishes the potential of 
these countries. In comparison countries, population growth is positive and even higher 
several times than in Northern Macedonia and Montenegro (with positive growth), and 
approximately the same as in Kosovo*, indicating that WB countries are in serious demo-
graphic problems.

The quality level of education and science achieved in WB countries

Quality of primary education

In the modern world, the quality of education in the country is measured by the quality of 
the outputs of each level: primary, secondary and higher education. It is indisputable that 
the quality of primary education forms the basis for all subsequent levels of education. 
The quality of primary and secondary education is measured in the Organization for Eco-
nomic Co-operation and Development (OECD) by organizing so-called PISA (Programs 
for International Student Assessment) testing. This testing has been conducted worldwide 
since 2000 every 3 years and involves testing 15-year-old students in the field of Math-
ematics, Science, and Reading. The number of countries participating in this testing is 
steadily increasing: 40 in 2000, 39 in 2003, 51 in 2006, 57 in 2009, 72 in 2015, and 79 in 
2018 (Sulis et al. 2019), which indicates that the interest in measuring the competence of 
students in the world increases. About 600,000 15-year-olds from around the world par-
ticipated in the last test, and about 8000 students in Serbia (Serbia is taking part in PISA 
testing for the first time). All ZB countries took part in this testing in 2018 and the results 
obtained are shown in Table  2 (https​://en.wikip​edia.org/wiki/Progr​amme_for_Inter​natio​
nal_Stude​nt_Asses​sment​ Accessed 10 December 2019).

PISA results are a reliable indicator of the quality of education in countries where test-
ing is done, given that all the students tested in the same way. The results indicate the 
chances of future staff in international competition at the global level. Staff created in 
countries with low levels of knowledge of students, cannot be equal with colleagues from 
countries where quality education is implemented, due to the large difference in the level of 

https://en.wikipedia.org/wiki/List_of_countries_by_population_growth_rate
https://www.scimagojr.com/countryrank.php
https://en.wikipedia.org/wiki/Programme_for_International_Student_Assessment
https://en.wikipedia.org/wiki/Programme_for_International_Student_Assessment
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knowledge acquired, which will put these people in an inferior position in the future (Sulis 
et al. 2019).

The obtained results in Table 2 indicate the functional illiteracy of every third student in 
Serbia and one in two in Bosnia and Herzegovina, Montenegro, Northern Macedonia, and 
Albania. In Kosovo*, this share is higher. The results obtained in 2018 are worse than the 
results of these countries in previous PISA tests, indicating that the quality of education in 
WB countries is declining and that the quality of primary education is among the lowest 
in the world (Lu and Zhang 2019; Li et al. 2019). It is no coincidence that China occupies 
the best position in the PISA test, which is influenced by state policy that places the devel-
opment of education at all levels in the first priority (Lu and Zhang 2019; Li et al. 2019). 
Particular attention is paid to the education of children in rural areas, so that everyone is 
given the same opportunities in education as a starting point for further career development 
(Lu and Zhang 2019).

Quality of university education

PISA results indicate an increasingly poor education quality input from lower education 
levels to university, in all WB countries. This fact necessarily leads to a decline in the 
quality of higher education outputs in these countries, which creates alarming problems 
that need to be addressed urgently (Ah-Teck and Starr 2013) by introducing international 

Table 2   PISA test results in 2018 (79 countries participated)

*According to UN resolution 1244, the status has not yet been defined
**Only students in four regions of the Republic of China were tested

Overall rank Country Reading
Average score of 
all participants: 
489

Mathematics
Average score of 
all participants: 
489

Science
Average score of 
all participants: 
487

Rank Points Rank Points Rank Points

45 Serbia 45 439 46 448 46 440
52 Montenegro 52 421 53 430 61 415
61 Bosnia and Herzegovina 62 403 62 406 67 398
62 Albania 61 405 48 437 59 417
67 Northern Macedonia 67 393 53 430 63 413
75 Kosovo* 75 353 75 366 75 365
Selected countries’ position for comparison
7 Finland 7 520 16 507 6 522
11 Sweden 11 506 17 502 19 499
18 Denmark 18 501 13 509 25 493
19 Norway 19 499 19 501 27 490
28 Switzerland 28 484 11 515 23 495
The highest ranked country in the world
1 China** 1 555 1 591 1 590
The worst ranked countries in the world
78 Philippines 79 340 78 353 78 357
79 Dominican Republic 78 342 79 325 79 336
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quality standards and The Baldrige Performance Excellence Program (BPEP) at all levels 
of study in WB countries (Maciel-Monteon et al. 2020). University education in each coun-
try is the basis for its development. The quality of university education, to a large extent, 
depends on the quality of knowledge of students who come to university. From students 
with poor initial knowledge from previous levels of schooling (Yau and Cheng 2013), it is 
not possible to create a quality staff with recognizable knowledge and skills in the process 
of university-level education (Lavalle and de Nicolas 2017).

In higher education, the infrastructure of the university and the scientific results of the 
professors form the basis for the quality of graduates’ output, which means their ability to 
develop the innovation, technological development and economy of the country in which 
they work (Holm et al. 2015; Avelar et al. 2019). In WB countries, education has become 
a lucrative private business, where profits are provided through the number of students, 
and the quality of teaching is not a priority for owners and employees. Table 3 shows the 
higher education infrastructure through the number of universities and colleges (public and 
private) in the WB countries, as well as in the countries selected for comparison (Sources: 
WEB sites of accreditation bodies for higher education in the considered countries—
Accessed 10 December 2019).

Universities in the world are not recognized for their beautiful buildings, beautiful 
lectures, number of students and diplomas, but by scientific discoveries, methods, pat-
ents and innovations (Gavine et al. 2019), that is, international publications and citations 
of published results (Ioannidis et al. 2016; Vilić 2014; Živković et al. 2017a, Fiala et al. 
2017). Based on these results, universities in the world are ranked according to various 
lists (Jakobs 2010; Daraio et al. 2015), among which the most popular is Shanghai List or 
ARWU (Academic Ranking of World Universities), which covers the top 500 universities, 

Table 3   Number of universities and colleges (public and private) in WB countries

Number Country Number of universities and academies Number of colleges

State Private State Private

1 Serbia 8 (97 faculties) 11 (109 faculties) About 50 
(Belgrade 
14)

More than 100 
(Belgrade 
18)

2 Bosnia and Herzego-
vina

8 (104 faculties) 16 (91 faculties) 4 13

3 Montenegro 1 17 – –
4 Albania 1 17 – –
5 Northern Macedonia 5 15 – –
6 Kosovo* 3 7 No data
Selected countries’ position for comparison:
1 Switzerland 12

6 of applied sciences
2 federal technical
11 cantonal

– – –

2 Norway 10 – 34 –
3 Finland 10 – 5 –
4 Denmark 8 – 11 –
5 Sweden 3 Recommended 

for international 
students

– – –
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which is about 2% of the total number of universities in the world (Docampo 2013; 
Živkovic et  al. 2017b). The criteria that make a university prestigious in the world and 
which measure the quality of education are the number of graduates who are winners of 
the Nobel Prize and Medal in scientific fields (Alumni); quality of the faculty; the number 
of employees who won the Nobel Prize or Medals in scientific fields (Award); number of 
highly cited scientists from 21 scientific fields (HiCi); results of scientific research: number 
of papers published in the journals Nature and Science (N&S); number of papers publiched 
in SCIe and SSCI journals; per capita academic performance of a institution (Docampo 
2013; Saarela et al. 2016; Živković et al. 2017a, b).

Each year, the ARWU lists the 500 first universities for a given year based on the results 
achieved by the above criteria in the previous year (http://shang​haira​nking​.com/ARWU2​
019.html. Accessed 10 December 2019). Also, a list of 501–1 000 universities in the world 
among which candidates for the top 500 are recognized is published. The results for 2019 
for WB countries are shown in Table 4.

The obtained results indicate that, from the WB countries, only the University of Bel-
grade (UB) is on the ARWU list, between 401 and 500 places, and the University of Novi 
Sad at 901–1000. UB has been in the top 500 on the ARWU list since 2012. Universi-
ties from other WB countries are not ranked among the top 1000 in the world by ARWU 
criteria.

For comparison, Table 5 shows the position of the universities of comparative countries 
(Table 1) on the 2019 ARWU list.

These facts best illustrate the correlation between the quality of the university and the 
development of the country, which is reflected in quality of life, height of standards, qual-
ity of health and everything else that is important for the life of the population, and, among 
other things, developed democracy and political freedoms by world standards (Fleig-
Palmer and Schoorman 2011). In this way, graduates provide adequate answers to the 
requirements of the contemporary environment and contribute to the development of their 
countries, with their professional knowledge and skills acquired during university educa-
tion (Maciel-Monteon et  al. 2020). Also, in some scientific fields, universities from all 
over the world are ranked, which indicates the development of certain disciplines in them. 

Table 4   WB Universities ranked among the top 1000 in the Shanghai list for 2019

Number Country Number of universities Name of university Rank

1 Serbia 2 University of Belgrade
University of Novi Sad

401–500
901–1 000

Table 5   Position of universities 
from selected countries for 
comparison in the 2019 ARWU 
list

Country Rank of univer-
sity
1–100

Rank of univer-
sity
101–500

Rank of 
university
501–1 000

Switzerland 5 3 2
Sweden 3 8 2
Denmark 2 5 1
Finland 1 4 5
Norway 1 3 3

http://shanghairanking.com/ARWU2019.html
http://shanghairanking.com/ARWU2019.html
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These facts also clearly indicate the development of scientific work in certain scientific dis-
ciplines at the ranked universities, which have largely influenced the final position on the 
ARWU list. Table 6 shows the rank of universities from WB countries in individual areas 
up to position 500 (http://shang​haira​nking​.com/Shang​haira​nking​-Subje​ct-Ranki​ngs/index​
.html. Accessed 10 December 2019).

In the fields of Chemistry, Electrical, and Electronic Engineering, Computer Science 
and Engineering there are no universities in the top 500 countries. In the field of Econom-
ics, Political Science, Law, Management Finance, there are also no universities in the top 
500, which clearly indicates that these areas are inadequately developed in the WB coun-
tries compared to those in the developed world.

One of the criteria for ranking universities in the ARWU list is the number of highly 
cited scientists from 21 scientific fields (HiCi)—20%. Clarivate Analytics has produced a 
Highly Cited Researchers list, which gives an overview of the most cited people in 2018 
for 21 scientific fields (Agricultural Science; Biology & Biochemistry; Chemistry; Clinical 
Medicine; Computer Science; Economics & Business; Engineering; Environmental/Ecol-
ogy; Geosciences; Immunology; Materials Science; Mathematics; Microbiology; Molecu-
lar Biology & Genetics; Neuroscience & Behavior; Pharmacology/Toxicology; Physics; 
Plant & Animal Sciences; Psychiatry/Psychology; Social Sciences, General; Space Sci-
ence), as well as Cross-field (22nd field). For citation data, the Web of Science database is 
used. The result of the most cited researchers in 2018 included about 4000 researchers for 
21 areas and about 2000 for Cross-field (Clarivate Analytics 2019). The results of the most 
quoted people in the world in 2018 from WB countries are shown in Table 7.

By comparison, in seven randomly selected scientific fields (Chemistry, Clinical 
Medicine, Computer Science, Economics & Bussines, Materials Science, Physics and 

Table 6   Ranking of universities from WB countries in individual scientific fields for 2019

Number Country Number of 
universities

Name of university Rank

Mathematics
1 Serbia 1 University of Kragujevac 401–500
Physics
2 Serbia 1 University of Belgrade 201–300
Chemical Engineering
5 Serbia 1 University of Novi Sad 401–500
Veterinary Sciences
1 Serbia 1 University of Belgrade 201–300
Clinical Medicine
2 Serbia 2 University of Belgrade Uni-

versity of Kragujevac
201–300
201–300

Public Health
2 Serbia 1 University of Belgrade 151–200
Mining and Mineral Processing
1 Serbia 1 University of Belgrade 76–100
Metallurgical Engineering
1 Serbia 1 University of Belgrade 151–200

http://shanghairanking.com/Shanghairanking-Subject-Rankings/index.html
http://shanghairanking.com/Shanghairanking-Subject-Rankings/index.html
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Cross-field) among the most cited researchers in 2018, in countries comparable in popula-
tion to WB countries, the situation is as follows (Clarivate Analytics 2019):

•	 Switzerland—56 researchers,
•	 Denmark—36 researchers,
•	 Sweden—36 researchers,
•	 Finland—5 researchers,
•	 Norway – 4 researchers.

From all universities and scientific institutions in WB countries in all 21 areas and Cross-
field, according to Clarivate Analytics, only one name appears, with dual affiliation, which 
has not been active and has been retired for several years (Table 7).

The results clearly indicate that higher education in WB countries is at a relatively low 
level compared to developed countries and that it does not represent a priority for political 
elites who led the WB countries. In institutions responsible for the development of educa-
tion, there are often people who have not achieved any visible international influence (most 
of them have no articles in SCIe, SSCI, and A&HCI journals and certainly no citation). The 
process of accreditation and obtaining work permits is conducted more formally, and most 
professors at private colleges and universities have also acquired their education at them, 
with a low level of knowledge and competencies. No matter what they sign with Prof. PhD 
(the vast majority have no papers in SCIe, SSCI, and A&HCI journals, no citations and no 
international collaboration and reputation). Most doctoral theses in private colleges are at 
the level of seminary papers in serious schools and without verifying the results obtained 
in journals from SCIe, SSCI or A&HCI lists. In such conditions, the transfer of knowledge, 
from professors without knowledge, to students who come with little knowledge from the 
previous level of education (PISA test results), creates bad staff, which later, due to lack 
of knowledge, cause great harm wherever they are employed, because they do not possess 
the competencies and skills required by the global environment (Fleig-Palmer and Schoor-
man 2011; Avelar et al. 2019). In almost all WB countries, buying degrees, plagiarizing 
doctoral theses, etc. is becoming a normal practice. There are ministers in the governments 
with plagiarized doctorates with no moral obligation to resign. Many members of the Gov-
ernment and those in high positions in the state administration and state-owned enterprises 
of national interest have acquired diplomas from private faculties in an accelerated proce-
dure, without adequate knowledge and competencies of the profession they “studied”.

Education is not a priority of political elites in WB countries, which is why allocations 
for this most important development segment of society (Goksu and Goksu 2015) are less 
than 1% of GDP. Developed countries allocate much more to education, for example, Den-
mark 7.9%; Sweden 6.8%; Finland 6.3%, Norway 5.5%; Greece 4.2%. Moreover, the GDP 
nominal value of the mentioned countries is much higher than the GDP nominal values of 
the WB countries, so the available funds are much higher (Vilić 2014).

Due to the low quality of education at all levels, WB countries have a vassal position 
in relation to other countries, especially those in the EU, because the level of knowledge 
is incomparable and does not allow equal business cooperation and partnership. Figure 1 
schematically shows the relationship in the negotiation process of two countries (or two 
companies) with an approximate level of knowledge when the outcome is an equitable 
business partnership.

Figure  2 shows the negotiation process and the possible business relationship of two 
countries (or two companies) with a drastic difference in the level of knowledge, where 
a positive outcome of the negotiation process is only possible if a partner with less 
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knowledge gives subsidies to a partner with greater knowledge and the ability to invest 
using resources of partner with less knowledge: cheap labor, natural resources, and sub-
sidies. As a result of such unequal business cooperation, simple technologies are invested 
in low-knowledge countries (WB countries) where workers are trained for a short time in 
routine manual jobs with very low wages and an almost slave-owning attitude of a for-
eign employer towards the domestic workforce. All this leads to the mass abandonment of 
the country by young and best educated people and their departure to the countries of the 
Western Hemisphere, and more recently to China (Meyer 2001).

Quality of scientific work results

Scientists, by definition, publish their research results in scientific journals to be visible 
to researchers from around the world (Lane 2010), evaluated or cited for use in further 

Fig. 1   Model of the nego-
tiation process between the two 
countries or two companies with 
approximately the same level of 
knowledge

Fig. 2   Model of the negotiation process between the two countries or two companies with different levels of 
knowledge
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research and thus experience internationalization (Lechuga and Lechuga 2012; Fiala 
et  al. 2017). Many research institutions are launching scientific journals and scientific 
conferences, seeking to achieve the highest possible level and visibility in international 
scientific bases. This affirms the institution and the people who publish scientific pub-
lications or organize scientific conferences and creates opportunities for international 
cooperation and the creation of international scientific teams and better scientific results 
(Fang et al. 2012).

Table 8 gives an overview of the number of journal titles and scientific conferences 
published and organized by the WB countries, with the quality level Q1–Q4 according 
to the scientific base SJR–SCImago. The number of titles on SCIe and SSCI is much 
smaller, so the number of titles issued in WB countries is also much smaller (Falagas 
et al. 2018).

Published scientific results and their quality are measured in different ways, such as 
number of published papers on SCIe, SSCI, and SJR lists, number of papers cited, num-
ber of heterocytes, number of heterocytes per published paper, h-index and more. The 
above metric is published via GOOGLE SCHOLAR (GS), SCOPUS, JCR, etc. Metrics 
were performed for 239 countries for the period 1996–2018, according to the SCOPUS 
database and SJR lists of journals. Table 9 shows the ranking positions for WB coun-
tries (https​://www.scima​gojr.com/count​ryran​k.php. Accessed 10 December 2019).

Scientific results in WB countries are somewhat visible in the STEM area (science, 
technology, engineering and math) (Hund et al. 2019), but the research findings in the 
field of social sciences are negligible. Researchers in this field in the WB countries jus-
tify this fact by the lack of opportunities for publication, which is far from the truth 
given the large number of international journals on the SSCI list (Jakobs 2010; Chou 
et al. 2013; Hicks et al. 2015).

Given that citation is the most reliable element in the metrics of the quality of sci-
entific work (Hutchins et  al. 2016; Cecile et  al. 2017), Stanford University has long 
been concerned with this issue, and in August 2019 published a standardized method 

Table 8   Number of published journal titles from the SJR List (SCImago) for 2019, by countries. The total 
number of indexed journals and conference proceedings in 2019 is 31,971. Source: SCOPUS database https​
://www.scima​gojr.com/count​ryran​k.php. Accessed 10 December 2019

Number Country Total number of 
indexed sources

Q1 Q2 Q3 Q4 Conference 
proceed-
ings

1 Serbia 63 2 9 29 22 1
2 Bosnia and Herzegovina 11 – 1 6 4 –
3 Northern Macedonia 6 – – 3 3 –
4 Montenegro 4 – 1 2 1 –
5 Albania 0 – – – – –
6 Kosovo* 0 – – – – –
Selected countries’ position for comparison
1 Switzerland 584 154 171 149 103 7
2 Finland 51 5 14 14 15 3
3 Sweden 50 7 17 11 11 4
4 Denmark 43 5 5 10 19 4
5 Norway 31 2 5 8 16 –

https://www.scimagojr.com/countryrank.php
https://www.scimagojr.com/countryrank.php
https://www.scimagojr.com/countryrank.php
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of citation measurement that did much to avoid abuse in citing and publishing scientific 
papers that are present all over the world, and are widely expressed in WB countries 
(false co-authorships, false quotes on the principle of “I will do for you—you will do for 
me”) (Živković 2018).

Based on a standardized citation measurement methodology (Ioannidis et  al. 2016), 
a so-called composite indicator (c) has been defined at Stanford University, and lists of 
the world’s most cited researchers for the period 1996–2017 (ranked 104,051 research-
ers) and 1996–2018 (ranked 105,000 researchers) using the WoS database are published. 
The obtained results for the WB countries are shown in Table 10. It can be seen that no 
researchers were ranked from Northern Macedonia, Bosnia and Herzegovina, Albania and 
Kosovo* (Ioannidis et al. 2019). For the period 1996–2017, nine researchers were ranked 
from Serbia and only one from Montenegro. For the period 1996–2018, thirteen research-
ers were ranked from Serbia and two from Montenegro. There are no ranked researchers 
from other countries in the WBs according to the methodology mentioned. The number of 
ranked scientists from the comparative countries, as well as their positions, in a very strik-
ing way indicate the position of science in the WB countries relative to the developed EU 
countries.

Given that from the WB countries, many scientists have gone to the developed world 
(EU and US universities) to work and create there, it is logical to expect that diaspora sci-
entists would collaborate with counterparts in their home countries (Meyer 2001; Meyer 
and Wattiaux 2006; Finegold et al. 2019). In the case of WB countries, there are only spo-
radic cases (Tejada 2013) due to the dramatic difference in the level of laboratory equip-
ment and the level of available knowledge, as well as the lack of interest of home coun-
tries in the WB for this form of cooperation with the diaspora. From Serbia, for example, 
a number of scientists in the Western Hemisphere are ranked high on the list, such as 
Vunjak-Novaković Gordana (Columbia University, USA) with position 14,920, and Zoran 
Živković (NXP Semiconductors, Einhoven, Netherland) with position 75,526 (as of 2017).

Possible options to improve the quality of science and education 
in the WB countries

The new format for EU negotiations with WB countries on meeting EU standards for 
accession to the EU implies approximation only in those areas where WB countries have 
made some progress in the level of acquired knowledge and fulfilled standards, which ena-
bles active application for EU integration (Fig. 1) (Gaus 2008).

In order to achieve the same level of knowledge in the WB countries compared to the 
level of knowledge in the developed EU countries, it is necessary for the ruling elites in 
the WB countries to make education and science the most important development priority 
in their countries (Maciel-Monteon et al. 2020), which entails a dramatic rethinking of the 
accreditation of all colleges and universities according to the highest EU standards, as well 
as spending more than the EU average on science and education (3.5% of GDP) (Goksu 
and Goksu 2015; Gavine et al. 2019).

The implementation of the seven dimensions of BPEP (Leadership, Strategy, Customer, 
Workplace, Operations, Measurement, Analysis, and Knowledge Management (MAKM) 
and Results) in all higher education organizations is necessary as a first step to increase the 
quality of higher education outputs (NIST 2017).



2333Scientometrics (2020) 124:2319–2339	

1 3

Ta
bl

e 
10

  
R

an
ki

ng
 o

f r
es

ea
rc

he
rs

 fr
om

 a
ro

un
d 

th
e 

w
or

ld
 (fi

rs
t 1

05
,0

51
 fo

r 1
99

6–
20

17
) a

nd
 fi

rs
t 1

05
,0

00
 fo

r 1
99

6–
20

18
) b

y 
St

an
fo

rd
 U

ni
ve

rs
ity

 C
ita

tio
n 

St
an

da
rd

s 
(d

at
a 

fo
r 

W
B

)

N
um

be
r

C
ou

nt
ry

Ye
ar

To
ta

l 
nu

m
be

r o
f 

ra
nk

ed

Po
si

tio
n 

of
 

be
st 

ra
nk

ed
N

am
e 

of
 re

se
ar

ch
er

In
sti

tu
tio

n
Sc

ie
nt

ifi
c 

fie
ld

1
Se

rb
ia

20
17

9
61

26
Iv

an
 G

ut
m

an
U

ni
ve

rs
ity

 o
f K

ra
gu

je
va

c
G

en
er

al
 C

he
m

ist
ry

20
18

13
44

38
Iv

an
 G

ut
m

an
U

ni
ve

rs
ity

 o
f K

ra
gu

je
va

c
G

en
er

al
 C

he
m

ist
ry

2
M

on
te

ne
gr

o
20

17
1

39
,0

73
Lj

ub
iš

a 
St

an
ko

vi
ć

U
ni

ve
rs

ity
 o

f M
on

te
ne

gr
o

N
et

w
or

ki
ng

 a
nd

 T
el

ec
om

m
un

ic
at

io
ns

20
18

2
41

,0
49

Lj
ub

iš
a 

St
an

ko
vi

ć
U

ni
ve

rs
ity

 o
f M

on
te

ne
gr

o
El

ec
tri

ca
l a

nd
 E

le
ct

ro
ni

c 
En

gi
ne

er
in

g
Se

le
ct

ed
 c

ou
nt

ri
es

’ p
os

iti
on

 fo
r c

om
pa

ri
so

n
1

Sw
itz

er
la

nd
20

17
16

95
1

G
rä

tz
el

 M
ic

ha
el

Ec
ol

e 
Po

ly
te

ch
ni

qu
e 

Fe
de

ra
le

 d
e 

La
us

an
ne

 (E
PF

L)
G

en
er

al
 C

he
m

ist
ry

20
18

18
56

32
Re

ed
 Jo

hn
F.

 H
off

m
an

-L
a 

Ro
ch

e 
A

G
B

io
ch

em
ist

ry
 a

nd
 M

ol
ec

ul
ar

 B
io

lo
gy

2
Sw

ed
en

20
17

16
59

21
2

Va
n 

H
ei

jn
e 

G
un

na
r

St
oc

kh
ol

m
 U

ni
ve

rs
ity

B
io

ch
em

ist
ry

 a
nd

 M
ol

ec
ul

ar
 B

io
lo

gy
20

18
17

06
29

5
Va

n 
H

ei
jn

e 
G

un
na

r
St

oc
kh

ol
m

 U
ni

ve
rs

ity
B

io
ch

em
ist

ry
 a

nd
 M

ol
ec

ul
ar

 B
io

lo
gy

3
D

en
m

ar
k

20
17

99
8

32
3

H
ol

st 
Je

ns
t

U
ni

ve
rs

ity
 o

f C
op

en
ha

ge
n

Ed
no

cr
in

ol
og

y 
an

d 
M

et
ab

ol
is

m
20

18
10

23
12

2
M

an
n 

M
at

th
ia

s
U

ni
ve

rs
ity

 o
f C

op
en

ha
ge

n
B

io
ch

em
ist

ry
 a

nd
 M

ol
ec

ul
ar

 B
io

lo
gy

4
Fi

nl
an

d
20

17
62

0
42

9
La

ak
sa

o 
M

ar
kk

u
U

ni
ve

rs
ity

 o
f E

as
te

rn
 F

in
la

nd
En

do
cr

in
ol

og
y 

an
d 

M
et

ab
ol

is
m

20
18

70
6

50
5

La
ak

sa
o 

M
ar

kk
u

U
ni

ve
rs

ity
 o

f E
as

te
rn

 F
in

la
nd

En
do

cr
in

ol
og

y 
an

d 
M

et
ab

ol
is

m
5

N
or

w
ay

20
17

44
1

10
57

O
xm

an
 A

nd
re

w
N

or
w

eg
ia

n 
In

sti
tu

te
 o

f P
ub

lic
 H

ea
lth

G
en

er
al

 a
nd

 In
te

rn
al

 M
ed

ic
in

e
20

18
53

9
51

3
La

nd
e 

Ru
se

ll
N

or
w

eg
ia

n 
In

sti
tu

te
 o

f S
ci

en
ce

 a
nd

 T
ec

hn
ol

og
y

Ev
ol

ut
io

na
ry

 B
io

lo
gy



2334	 Scientometrics (2020) 124:2319–2339

1 3

The stated goal can be achieved through the process of developing the country on the 
way to a respectable position in the world (Fig. 3), which has several stages:

(a)	 Inputs for knowledge creation
(b)	 The social process of development
(c)	 Output—competencies
(d)	 Results—respectable influence in the world.

Inputs for knowledge creation

Universities with a high level of graduates’ knowledge output represent the best resource 
for the development of each state, its society as a whole, science, economics, technology, 
industry, politics, etc. (Dlouhá et al. 2017; Maciel-Monteon et al. 2020). The direct inter-
action of education and science in the process of knowledge creation in one country is 
evident (Maciel-Monteon et al. 2020). In order to create competent scientists and profes-
sors for all levels of education in a number of generations, it is necessary to continuously 
provide quality education, especially university one (Austin 2002; Lavalle and de Nicolas 
2017). At the same time, it is not possible to have a quality education, especially a univer-
sity one, without developed science. Therefore, in developed countries, special attention 
is paid to doctoral and postdoctoral studies (O’Meara et al. 2013). The quality of univer-
sity education depends on the quality of transferring the latest knowledge in a given field, 
which is only possible at a university with advanced science. Teaching at the university can 
not only be restricted to classic textbooks, but it must be done by active scholars, who are 
able to pass on the latest achievements to their students (Ioannidis 2015).

More recently, models of effective MCP (Mentoring Circles Program) mentoring have 
been developed at US universities, peer-to-peer, with individuals with diverse backgrounds 
and scientific knowledge to adequately educate students and create international networks 
at all levels of study, from elementary to postdoctoral. The ultimate goal is to create suc-
cessful student careers based on the quality of the knowledge gained (Opengart and Bier-
ema 2015; Kuhn and Castano 2016; Hund et al. 2019). This principle works well in the 

Fig. 3   The process of developing a country on the road to a respectable position in the world
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US and Japan, making these countries with distinctive competencies in the modern world 
(Johanson 2015; Lynch 2017). In principle, the answer to all challenges is given by sci-
ence, which directly affects the development of each country, the quality of life of its citi-
zens and its credibility in the world (Lynch 2017).

Given the current position of higher education and science levels in WB countries, the 
process of reaching the levels of developed EU countries (selected countries comparable in 
population) cannot go spontaneously—this would be contrary to the principles of the First 
Law of Thermodynamics (Živković and Savović 1994). In order to achieve this goal, it is 
necessary to intensify the cooperation of universities in WB countries with the best univer-
sities in the world (top 100, for example). From every university, tens of students, doctoral 
students, and postdoctoral students should be sent to spend some time at these top univer-
sities, acquire adequate knowledge, learn the necessary skills and establish international 
contacts and cooperation with the best in the world. In this way, when they return to their 
universities, they will bring knowledge and international cooperation, which will raise the 
level of development of science and education at WB universities. The evaluation of the 
success of this step is the quality of knowledge generated by science and education, which 
is measured by the number of papers on SCIe, SSCI, A&HCI (Chou et al. 2013), and SJR 
lists (Falagas et al. 2018), the number of citations (Yong 2014), h-index (Hirsch 2005a, b; 
Blaise and Lokman 2006) and hm-index (Schreiber 2008) in all fields, which must be at the 
same level as in developed EU countries with the same population (Waltman and van Eck 
2012; Živkovic 2019). A prerequisite for generating the expected results is the uncondi-
tional application of BPEP through the NIST standard (NIST 2017).

The social process of development

With the achieved level of knowledge in all fields (natural sciences, technical sciences, 
medical sciences, and social sciences) as well as in developed EU countries, conditions are 
created for the spontaneous process of creating innovations that lead to the development 
of technological processes, social changes, and cultural development, leading to economic 
growth of the country that creates the environment for the implementation of EU laws and 
media freedoms, which ultimately creates the conditions for increasing the quality of life in 
WB countries. By generating graduates from higher education institutions with the profes-
sional knowledge, skills, and competencies required by the current global environment, the 
conditions for the democratic development of a country based on knowledge recognized 
worldwide have been created (Ah-Teck and Starr 2013).

Competence at all levels

Through a spontaneous, knowledge-based country development process, the output is to 
create the competence of all the country’s resources at all levels, analogous to developed 
EU countries. In such a situation, the interest of young and educated people to pursue a 
career in the developed west is diminished due to the challenge of achieving analogous 
results in their own country. In these circumstances, human potential, as the most signifi-
cant resource of any country, is growing, which creates realistic opportunities for sustain-
able growth and development over a long period of time (Lavalle and de Nicolas 2017). In 
these circumstances, WB countries become equal partners in business negotiations with 
developed EU countries, and possible cooperation is achieved instead of at the vassal level, 
on an equal partnership basis (Fig. 1).
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Results: respectable impact in the world

After building partnerships with developed EU countries and around the world, WB coun-
tries become recognizable as they are capable of competent cooperation with the devel-
oped world, and with the less developed in particular. In this way, in addition to increas-
ing opportunities for entry into the EU, WB countries are becoming respectable partners 
with the whole world, which creates the conditions for equal cooperation and export of 
acquired knowledge through new technologies and innovations all over the world. These 
results represent a sure-fire path to achieving the WB countries’ goals of improving eco-
nomic growth, retaining creative people in their countries, developing democratic relations 
at all levels and ensuring a high quality of life for their populations.

Conclusion

The results clearly indicate that education at all levels and science in WB countries are 
at a relatively low level, with a tendency to decline compared to developed EU countries. 
This situation is a consequence of the disinterest of political elites in the WB countries for 
the development of science and education. There is a trend towards the opening of private 
colleges and universities creating ‘local’ level knowledge, which is not comparable to that 
in developed EU countries (symbolic number of publications in SCIe, SSCI, and A&HCI 
journals by teaching staff and graduates).

The initiative of the leaders of Serbia, Northern Macedonia and Albania, joined by 
the leader of Montenegro, on the creation of the so-called The “small Schengen”, which 
implies free movement of goods, labor, and capital, has a real chance of succeeding (model 
in Fig. 1), given approximately the same level of knowledge of the ruling elites in these 
countries, education, and training of the workforce, as well as the level of employed tech-
nology in all spheres of society. There is a real danger of complacency with the initial posi-
tive results, which can further disassociate WB countries from the EU by neglecting the 
development of science and education.

In order to create the conditions for equal negotiation and equal business relations with 
the EU, it is necessary to raise the level of knowledge and science to the same level as in 
developed EU countries. This cannot be done declaratively, but by clearly defining political 
elites in these countries for adequate spending on education and science at least at the EU 
average level and above.

The process of creating competencies and respectable influence in the world is not real-
ized spontaneously. Learning from the best in the world is the only realistic way to achieve 
international competencies that can best be judged by the international metric of scientific 
output, which is the basis for the development of quality education.

Raising the level of education and science in WB countries to the level of developed 
EU countries is a necessary and sufficient condition for partnership negotiations on the 
entry of WB countries into the EU, stopping brain drain from WB countries, as well as 
their economic development at EU level, which creates conditions for adequate quality of 
life for people in these countries. In these conditions, WB countries can become respect-
able partners to other countries around the world, which enhances the export opportuni-
ties of technologies and innovations created in WB countries. So, instead of attracting for-
eign investors who bring simple technologies with subsidies from the WB countries, the 
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development of knowledge creates the conditions for the development of their own modern 
technologies and export of knowledge worldwide.
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