The research sector in the Western Balkans is character-
ized by lagging scientific performance, resulting from the
insufficient supply of inputs—human resources, research
funding, and facilities—and a regulatory regime that does

not encourage performance.

While scientific performance has been improving, it still
lags behind the EU-27 and Eastern Europe in both quan-
tity (absolute and relative terms, per inhabitant or gross
domestic product) and quality (normalized impact of pub-

lications, number of citations, and h-index).?

The number of scientific publications during 2006-10
increased significantly, led by a sharp surge in the per-
formance of Croatia and Serbia. There was an increase in
the number of papers published, as well as an improve-
ment in their quality (as measured by normalized impact).
This trend can be seen in Figure 2, which shows the num-
ber of quality-adjusted papers produced by countries in
the region. Nevertheless, despite this strong improvement
during the late 2000s, the Western Balkans still trail the

rest of Eastern and Central Europe.

Scientific publications are concentrated in Croatia and
Serbia and in the universities. Croatia and Serbia published
more than 10,000 documents during the period 2003-10,
compared to less than 2,500 publications in total for the
rest of the region, amounting to less than 100 publications
per country annually. Publication activity from universi-
ties represents 60 percent of total publications and cita-
tions in the region. In contrast, governmental and health
institutions (hospitals) produce less than 20 percent of

the regional total.
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Figure 3 compares the quantity and quality of papers pro-
duced by countries in the Western Balkans to the average
for the region and to countries in Eastern and Central

Europe.

* Despite the progress over the 2000s, the average nor-
malized number of citations per document for coun-
tries in the Western Balkans (0.67) in 2003-10 was less
than the world average (1) and about half the EU-27
average (1.27).

* Albania, a country with a relatively small volume of
scientific publications, has high-quality publications
relative to the rest of the region. With 4.03 cites per
document, it is the leader in the Western Balkans in
the 2003-10. While Serbia holds the highest normal-
ized impact average for the period (0.74), followed by
Albania (0.72).

* Croatia has the largest quantity of publications per
population, but their quality is below the average for
the region. That said, the quality has improved dra-
matically over the 2000s, increasing from a normal-
ized citation score of 0.52 in 2003 to 0.71 in 2010.
There are other positive indicators, according to the
Innovation Union 2013 report; Croatia, for instance,
has a higher number of international scientific co-
publications per million population than the EU

average.!

? The distinction between quantity and quality is essential: medicine
by far is the main area of publication activity but ranks lower in im-
pact. SCIMAGO Research Group 2012.European Commission 2009.
¢ Innovation Union Scoreboard 2013, http://ec.europa.eu/enterprise/
policies/innovation/files/ius-2013_en.pdf.



FIGURE 2: Scientific Output Papers Produced per 10,000 Population in the Western Balkans, Adjusted

for Quality, 2003-10*
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*The countries included in Eastern and Central Europe are Albania, Bulgaria, Bosnia and Herzegovina, Czech Republic, Estonia, Croatia, Hungary, Kosovo*, Lithuania, Latvia,
FYR Macedonia, Montenegro, Poland, Romania, Serbia, Slovak Republic, and Slovenia.

FIGURE 3: Quality and Quantity of Scientific Output in the Western Balkans and Comparator Countries,

2003-10
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Human Resources

The migration of large numbers of scientists, engineers, and
technicians during the 1990s was one of the dramatic events
for the research sector in the region. Systematic and compa-
rable data on the scientific diaspora in the Western Balkans
remain scarce.® As discussed in Box 1, brain drain affected
the region significantly. With the exception of Croatia and
Serbia, where these trends recently seem to be reversing,
brain drain is likely to affect generations of young research-

ers, compromising research capacity in the years to come.

On the positive side, enrollment rates in higher education
have increased significantly in recent years. Tertiary enroll-
ment in Croatia and Serbia are at the same level as Bulgaria
(around 50 percent). As can be seen in Figure 4, tertiary
enrollment in the region is above the regression line, sug-

gesting that these countries are performing relatively well

Box 1: The Brain Drain in the Research Sector

* In Albania, according to a survey of over 40 research
institutions and 10 public universities, more than 50 percent
of all lecturers and research workers emigrated during the
period 1991-2005.

* InBosniaand Herzegovina, 23.9 percent of highly educated
individuals emigrate, including 11 percent of medical
doctors, one of the world's largest skilled emigration rates.”

* In FYR Macedonia, data show a decrease of more than 70
percent in the number of researchers and scientists, mainly
due to the emigration of highly skilled professionals between
1995 and 2000.°

* In Kosovo*, 46 percent of emigrants, corresponding to
17 percent of the population, have achieved secondary
education and about 10 percent have obtained higher
education

* In Serbia, an estimated 30,000 graduates left the country in
1990-2000, while 2,000 graduates went abroad in the following
decade (most of them are professionals in information and
communication technology and natural sciences).®

Source: UNDP (2006); MIDWEB (2012); Torbakov (2012); Mustafa et.al. (2007);
and Kutlaca (2012).

2 UNDP 2006.

® As presented by Mrs. Ana Judi, chief of section, Sector for Diaspora,
Ministry for Human Rights and Refugees, in MIDWEB 2012.

¢ Torbakov 2012.

4 Mustafa et al. 2007.

¢ Kutlaca 2010.
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relative to their level of income. Another positive indicator
is that the share of graduates in the fields of engineering

and, to some extent, science is similar to the EU-27 average.

There are a number of top researchers in the Western
Balkans. Around 150 researchers in the region pub-
lished more than 25 documents in the 2003-2010 period.
Of these, fourteen researchers have received more than
one thousand citations: nine in Croatia, two in Serbia
and Montenegro respectively, and one in Bosnia and
Herzegovina. A number of top researchers focus on
science, with publications in the fields of Genetics,
Nuclear and High Energy Physics, Applied Mathematics,
Chemistry, Physics and Astronomy, and Medicine.®

Governments in the region are aware of the challenges stem-
ming from the brain drain and have recently undertaken a
number of initiatives to address the issue. These include sev-
eral of the traditional measures, from creation of directory
databases, “knowledge networks,” and discussion forums
to the provision of visiting and post-doctorate fellowships,
installation grants, and direct repatriation support. Croatia
opted for developing a narrower program targeted to fund-
ingjoint research between the local scientific community and

the scientific diaspora (the Unity through Knowledge Fund).

Current levels of international collaboration, which could
help leverage the region’s research capacity, are compar-
atively low, as illustrated by the limited involvement of
the Western Balkans in the European Research Area. The
participation of foreign scientists in local research orga-
nizations is also limited, demonstrating the difficulties
that face the region in research mobility and in attract-
ing new foreign researchers. Obstacles to regional mobil-
ity and mobility from other countries include visas, work

permits, taxation, and social benefits.” Interuniversity

> Available statistics, however, indicate that migrants from the West-
ern Balkans are more educated than the world average emigrant.

¢ SCIMAGO Research Group 2012.

7 Only short-term visits (up to three months) are exempted from
visas; a work permit is necessary whenever any payment is involved;
and the current visa policy often gives priority to security issues and
does not distinguish between researchers and economic migrants.



FIGURE 4: Tertiary Enroliment Rate, 2009

1007
S 90
S 80 1 2
S * P *
> 504 . .
s . *
g 60+ ©Q . e
= : *®
$ 50 * * N Serbia 6 Monteregro
£ 40 * ¢ Macedonia, FYR¢ O West%m Balk
o L 4 ; ; L
= Bosnia and Herzegovina * ¢
& 301 * * .
5 2
S 201
o] 4 *
w ’I O -
®
O T T T T T T T T T T
0 2,000 4,000 6,000 8,000 10,000 12,000 14,000 16,000 18,000 20,000

GDP per capita, PPP (constant 2005 international US dollar)

Source: World Development Indicators.
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not just the data shown.

mobility is difficult due to rigid programs and limited
funding. A positive development is the extension of the
Erasmus program to the Western Balkans through the
establishment of ERAWEB which provides funding for
students and teachers to study, teach and research abroad
in Albania, Bosnia and Herzegovina, FYR Macedonia,

Kosovo*, Montenegro, and Serbia.?

In some cases, immigration laws have been revised or spe-
cific measures have been adopted to accelerate validation
of foreign-earned diplomas. Removing some legal barri-
ers to mobility, as proposed by Albania’s Action Plan on

Mobility of Researchers (2011-12), is a positive example.

Furthermore, researchers lack incentives and motivation
to engage in quality research as exemplified by Kosovo*’s
Institute of Public Health and Hydro Meteorological
Institute, where low salaries and lack of funding inhibit

engagement in substantive research initiatives.

Research Funding
Gross expenditures on R&D in the Western Balkans have

declined dramatically in the past two decades. In the

same period, other emerging economies, such as China
and Turkey, have systematically increased investments in
the sector. Current levels are insufficient to have a mean-
ingful impact on the current growth model: the region is
investing approximately €495 million in R&D per year,
about the same as the second-largest U.S. research uni-

versity in 2011.

The Western Balkans is investing less in R&D than would
have been expected at its level of development. The region’s
R&D intensity, 0.33 percent of gross domestic product
(GDP), is much lower than that of Bulgaria and Romania
when they joined the EU in 2007 (at about 0.5 percent).

The level of R&D investment in the Western Balkans is
compared to income in Figure 6. This graph shows that
in the Western Balkans, as in the region as a whole, the
actual value of R&D per capita falls below the predicted
value, based on a regression of R&D per capita on GDP
per capita. For example, regression analysis predicts that,

based on its level of income, Albania should be spending

¢ http://erasmus-westernbalkans.eu/.
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FIGURE 5: R&D Expenditures per Capita (Predicted and Actual), 2007-11
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$41 per person. Even though Croatia spends fifteen times
more than Albania, it should be spending 60 percent more

than its current level of $135.

The difference between Croatia and Albania is an illustra-
tion of the significant variance of R&D intensity within the
region. The differences between the largest R&D intensities
(Croatia, Serbia) and the smallest (Bosnia and Herzegovina)
are in the order of magnitude of almost 30.° Comparable
data does not exist for Kosovo*. However, the data that
does exist suggests that relatively little is spent on R&D. It
is estimated that the country only spends 0.1 percent of its
budget on scientific research; despite the Law on Scientific

Research Activity stating that up to 0.7 percent can be spent.

While several BRIC countries and rapidly emerging
economies in Asia have made a strong push in the field
of R&D, transition economies are lagging behind. Bosnia
and Herzegovina is a case in point. With investments
in R&D considered less important during the country’s
transition to independence and despite a near quadru-
pling of GDP per capita from 1998 to 2008, GERD has
seen a fall from 1.85% of GDP in the late 1980s, to less
than 0.1% in recent years. Similar trends are found in
the rest of the region. While Croatia is at the other end
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FIGURE 6: Gross Expenditures on R&D per US
Registered Patent in Selected Countries
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° Data limitations affect the assessment of the situation in the R&D
sector, including in terms of comparability and information update.
Standard R&D statistics for Kosovo* are not available. In Bosnia
and Herzegovina, FYR Macedonia, and Montenegro, data are often
limited to a very short period. There are still implementation issues
related to the harmonization of data generation in Croatia and Serbia.
While firm-level data from different sources may be available for the
region, the EU Community Innovation Survey is available only for
Croatia. The main challenges for the development of a sound statistics
system for the research sector are discussed in the report.
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