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Back into the fold
Modernizing Croatian science and education

Dragan Primorac

Like many small countries, croatia 
faces the dual challenge of creating a 
sustainable economy in a globalized 

world and of providing its citizens with a 
secure future. this challenge is consider-
able and is not made easier by the fact that 
croatia declared independence only in 
1991, and secured it only after a violent war 
ending in 1995. the country is now a candi-
date for membership of the European union 
(Eu), and has received a North atlantic 
treaty Organization (NatO) membership 
invitation, yet the economic and social 
repercussions of the war and the former 
communist rule of the country are still felt. 
Of course, the situation in croatia is compa-
rable with those in other former communist 
countries in Eastern Europe: the challenge is 
how to catch up with the economically and 
scientifically advanced nations in Western 
Europe. given its particular situation, the 
croatian government has decided that the 
most efficient strategy to create and ensure 
a sustainable long-term future for croatia is 
to invest in education and to strengthen the 
research base of the country. Here, i describe 
the steps that we have already taken along 
this road, and our future strategy for creating 
a knowledge-based economy in croatia.

the republic of croatia is a country in 
south-eastern Europe with a population of 
~4.4 million (central Bureau of Statistics of 
the republic of croatia, 2007). the Kingdom 
of croatia was founded in 925 aD when 
the first king, tomislav (910–928) of the 
trpimirović dynasty, was crowned. in the year 
1102, the Kingdom of croatia formed a per-
sonal union with the Kingdom of Hungary, 
and croatia spent the next 800 years in vari-
ous alliances with other powers in the region. 
at the end of the Second World War, croatia 
became a constitutive federal republic of the 

Socialist Federal republic of yugoslavia. it 
finally declared independence on 25 June 
1991, but was forced to fight a 4-year war 
caused by aggression against croatia, which 
finally ended with a croatian victory that 
liberated the occupied territory and reuni-
fied the country. By the end of January 1992, 
most countries had recognized croatia as 
an independent state, and the last Serb-held 
enclave in Eastern Slavonia was returned to 
croatia in 1998 under the supervision of the 
united Nations.

in 2007, the average gross domestic prod-
uct per capita in croatia was ~€8,500 
and the economy grew by ~6% with 

inflation at 2.9% (Ministry of Finance, 
2008). as many commentators have noted, 
creating a knowledge-based economy is 
the key to the future success of croatia in a 
globalized world. consequently, the budget 
of the Ministry of Science, Education and 
Sports (MSES) was increased by ~50% dur-
ing the period between 2003 and 2008, 
which testifies to the acknowledgement by 
the government of the vital role that educa-
tion and science have in the future of the 
country. the current budget for the MSES is 
just more than €1.6 billion.

Since 2004, the MSES has initiated major 
reforms intended to turn croatia into one of 
the leading knowledge-based economies in 
the region (petrovečki et al, 2006). More than 
1,000 national and international experts, 
teachers, professors, scientists and members 
of the croatian academy of Sciences and 
arts have worked together to develop a strat-
egy for reforms and their implementation. 
Eight new agencies have been established 
within the system, two existing ones have 
been reformed, and 13 specialized expert 
bodies have been formed and entrusted with 

the development, monitoring and evaluation 
of the system. the MSES budget has increased 
considerably since 2003, and 6,907 new 
jobs have been opened in the science and 
education sector, which is the largest 
increase in the history of the country (MSES, 
2007). the resulting strategic plans have 
been summarized in the Education Sector 
Development Plan 2005–2010 (MSES, 2005) 
and the Science and Technology Policy 
2006–2010 (MSES, 2006). the consistently 
increasing funding from the government and 
two loans from the World Bank now amount 
to a budget of €67.8 million for developing 
the education sector, and €31 million for 
reforming croatian science and technology. 
in fact, ‘Science and Research’ and 
‘Education and Culture’ were the titles of the 
first two chapters that croatia closed in nego-
tiations with the Eu, which demonstrates a 
great extent of harmonization between the 
croatian education systems and those of the 
Eu member states.

croatia is actively forging closer links in 
the science and technology sectors with 
other countries, particularly those in the Eu, 
israel and india. croatia and india signed a 
joint declaration in 2007 to confirm a mutual 
interest for further cooperation, and estab-
lished a joint fund for the development of 
scientific and technological projects into 
which each side will invest €500,000 annu-
ally. Similarly, croatia signed an agreement 
with israel in 2007 for a joint fund for scien-
tific research with an initial budget of 

…the challenge is how to catch 
up with the economically and 
scientifically advanced nations  
in Western Europe

www.emboreports.org


©2008 EurOpEaN MOLEcuLar BiOLOgy OrgaNizatiON EMBO reports VOL 9 | NO 7 | 2008 597

science & societyv iewpoint

~€200,000. the areas of cooperation for these 
funds include oceanography, biotechnology/
biomedicine, pharmaceuticals, shipbuild-
ing, information technology, geographic infor-
mation systems (giS) and global navigation 
systems (gNS). in June 2007, the inter-
national agreement for the participation of 
croatia in the Seventh European Framework 
programme for research and technological 
Development (Fp7) was signed (Fig 1). Since 
2005, croatia has participated in the Sixth 
Framework programme: it contributed €6.4 
million and received about €16.2 million, 
which makes it one of the most successful 
transition countries (primorac, 2008). 

all of these agreements and partner-
ships, however, will not be sustain-
able without far-reaching reforms 

of the education sector to increase both 
the number and the quality of the trained 
students graduating to the workplace. to 
enhance the quality of primary education 
from grade one to grade eight—6 to 14 year 
olds—the croatian National Education 
Standard (cNES) has been developed. its 
goals are to modernize traditional education 
in croatian schools by reducing the extent to 
which education is seen as the simple mem-
orization of facts, strengthening the role of 
applied knowledge and skills, and empha-
sizing interdisciplinary insight and creativ-
ity. importantly, the cNES aims to improve 
the intellectual freedom of teachers and to 
encourage research-oriented teaching. in 
the school year 2005/2006, the implemen-
tation of the cNES was evaluated in 49 pri-
mary schools: the results revealed higher 
scholastic achievement in those that imple-
mented the cNES than in those that did not. 
Beginning with the school year 2006/2007, 
the cNES has been introduced into all pri-
mary schools, in which more than 380,000 
pupils are enrolled. 

also starting with the school year 2006/ 
2007, all primary school pupils have the 
opportunity to learn two foreign languages, 
and more than 1,200 teachers have been 
employed to guarantee this. Furthermore, 
approximately 1,400 croatian primary and 
secondary schools have been equipped 
with internet access and web domains, and 
about 600,000 pupils now have individual 
e-mail addresses. Similarly, most croatian 
universities and student dormitories have 
been equipped with broadband internet 
connections within the framework of the 
croatian academic and research Network 
(carNet). 

the main problem that we have 
encountered during the education 
reforms is a lack of premises. in early 

2003, approximately 6% of primary schools 
operated in three shifts and 25% operated in 
two shifts. this multiple shift arrangement is 
the legacy of the former education system: 
the first shift is usually from 07:30 to 12:15, 
the second from 12:15 to 15:30, and the 
third from 15:30 to 19:30. the situation in 
secondary schools was even worse, as three 
out of four had to operate in two shifts. We 
have therefore concentrated our efforts on 
rebuilding the education infrastructure, and 
have renovated or built 288 schools and 
school sports halls during the past 3 years. 
With support from the World Bank and the 
European investment Bank, we plan to build 
or reconstruct 160 more schools and school 
sports halls in the next 4 years. 

the croatian government has also 
extended the scope of compulsory second-
ary education from a total of 11 to 12 years, 
which will prevent more than 70,000 stu-
dents from dropping out of school over the 
next 10 years. to facilitate this change, the 
government has introduced a series of meas-
ures, such as free textbooks, free transport, 
free accommodation in student dormitories, 
and the material and human resources that 
are necessary to make secondary education 
accessible to everyone. Despite negative 
demographic trends and constantly declin-
ing numbers of eighth-graders, this initiative 
has resulted in excess of 1,000 more sec-
ondary school students this year than in the 
school year 2006/2007. 

Starting in the 2009/2010 school year, 
fourth-grade students at grammar schools 
and fourth-grade students at vocational or art 
schools (aged 18–19 years) will take a 
national standardized exam: the State 
Matura. the introduction of the State Matura 
will advance and ensure the quality of edu-
cation, and it will replace the entrance exams 
at most of the higher education institutions. 
in addition, a national standardized eval-
uation of student achievements has been 

Fig 1 | Dragan Primorac (right), the Prime Minister of Croatia Ivo Sanader (middle) and the EU 

Commissioner Janez Potocnik (left) during the signing ceremony of the Memorandum of Accession of the 

Republic of Croatia to the Sixth Framework Programme on Research and Development of the EU. After 

the successful participation of Croatian scientists in the programme over the past year, Minister Primorac 

has signed the second Memorandum on the full participation of The Republic of Croatia in the Seventh 

Framework Programme of the EU.
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conducted in secondary schools since 2006 
and in primary schools since 2007. these 
national exams have established an external 
evaluation system for croatian education and 
are harmonizing the academic achievements 
of students across the country. in line with 
these endeavours to improve its education 
system, croatia took part in the programme 
for international Student assessment (piSa), 
coordinated by the Organization for Eco-
nomic cooperation and Development 
(OEcD; paris, France), for the first time in 
2006. the science tests showed that croatian 
students ranked twenty-sixth among the 57 
participating countries, and ranked twentieth 
on the ‘identifying scientific issues’ scale 
(OEcD, 2007).

croatian higher education is also 
undergoing thorough changes. 
the 2008 budget for higher educa-

tion has been increased by €143 million in 
comparison to 2003. additional loans of 
roughly €429 million have made it possible 
to modernize existing university campuses 
in zagreb, rijeka, Split, Osijek, Dubrovnik, 
and Mostar in Bosnia and Herzegovina. Most 
importantly, the higher education system has 
been restructured and harmonized according 
to the 1999 Bologna Joint Declaration of the 
European Ministers of Education (Bologna, 
1999; caddick, 2008). First, the curriculum 
was restructured into three cycles: a 3-year 
or 4-year Ba/BSc programme, followed by a  
1-year or 2-year Ma/MSc programme and 
concluding with a 3-year phD programme. 
these changes, and the European credit 
transfer and accumulation System, have been 
successfully implemented and are now being 
followed by the development of a quality- 
assurance system. to facilitate the mobility 
of students, croatia has also adopted a more-
effective and less-bureaucratic mechanism to 
recognize foreign educational qualifications. 
in line with the policy of the polycentric 
development of higher education in croatia, 
six polytechnics in Vukovar, Knin, gospić, 
Šibenik, Slavonski Brod and Čakovec, one 
school of professional higher education in 
Virovitica and the university of Juraj Dobrila 
in pula have been established. according 
to the 2007 Bologna process Stocktaking 
report (Bologna Follow-up group, 2007) on 
the progress of implementing the Bologna 
principles in 46 countries, croatia made 
exceptional progress and was given an aver-
age mark of four out of five. in five out of  
12 areas, croatia was given the highest mark 
of five.

the croatian government has so far 
guaranteed 10,000 scholarships for pupils 
and students. in 2007, it established the 
National Foundation for Supporting pupil 
and Student Standards, which will initially 
provide another 1,000 scholarships to 
exceptional but financially challenged stu-
dents according to the needs of the labour 
market. Funds for the scholarships will be 
provided from the MSES budget and dona-
tions from croatia’s strongest companies, 
and the goal of the Foundation is to secure 
€1.4 million by the end of 2008. 

in parallel with the Bologna process, we 
are also improving the quality and scope 
of scientific research at croatian universi-
ties (pavelić et al, 2006), with a particular 
emphasis on strengthening the ties between 
universities and scientific institutes, and 
between institutions of higher education 
and industry. the latter, however, depends 
on the readiness of industry to partner 
with academia. to enhance the role of 
academia in economic and social develop-
ment, the croatian government has estab-
lished the agency for adult Education. its 
role is to stimulate continuous education 
that responds to the needs of the economy 
and to changes in technology. the aims of 
the reforms stipulated by the Science and 
Technology Policy 2006–2010 and sup-
ported by the World Bank are as follows: 
restructuring public research institutes, and 
research and development centres; encour-
aging research partnerships among uni-
versities, scientific institutes and industry; 
providing support to early-stage research-
ers; encouraging interdisciplinary and 
cross-sector cooperation; and enacting 
business-friendly legislation. in 2006, the 
MSES introduced an international peer-
review evaluation system for research-
project applications, and new criteria for 
project funding, in line with Eu standards, 
to stimulate and reward excellence, and to 
encourage the mainstreaming of resources 
into larger research programmes. 

in addition to the Eu framework pro-
grammes and the MSES, there are other 
sources of funding for croatian science. the 
croatian National Foundation for Science, 

Higher Education and technological 
Development—with a current budget of 
more than €16 million—stimulates excel-
lence in research and innovation. the new 
croatian institute of technology provides 
consulting services and financial sup-
port to entrepreneurs. Finally, the Business 
innovation centre of croatia has been estab-
lished to encourage technology transfer and 
commercialization through the development 
of small and medium knowledge-based 
enterprises, the establishment of techno-
logical infrastructure and business incuba-
tors, the creation of a venture capital fund, 
the facilitation of cooperation between the 
academic community and the private sector, 
and the enhancement of competitiveness 
and technological development. 

Notwithstanding these develop-
ments and the additional funding 
available for higher education and 

research, any strategy that is intended to cre-
ate a knowledge-based economy must not 
ignore the human factor. indeed, the ‘brain 
drain’—the loss of educated students and 
scientists—has been a scourge for many 
transitional countries, and croatia is no 
exception (Žagrović & Đikić, 2008). the 
croatian government is trying to reverse 
this trend by increasing the threshold for tax 
exemption for scholarships and by subsidiz-
ing interest on mortgages for young scien-
tists. Since 2004, the Scientist return project 
of the MSES has encouraged 65 croatian 
scientists to return from abroad, and we are 
continuing to try to attract other expatriate 
scientists, as well as foreign scientists who 
are interested in working in croatia.

in addition, the MSES held the First 
congress of croatian Scientists from 
Homeland and abroad in 2004, and the 
Second congress of croatian Scientists 
from Homeland and abroad in 2007; 
each of which gathered together more 
than 1,500 scientists to assess the current 
state of research in the country (primorac, 
2007). these conferences resulted in the 
establishment of a network of croatian 
scientists at home and abroad, and the 
unity through Knowledge Fund—with a 
€5 million budget—to stimulate network-
ing and ‘brain gain’; the return of croatian 
scientists from abroad (puljak, 2008). 
another offshoot of the 2004 congress 
was the launch of the croatian Science 
portal, which is an internet-based platform 
that is intended to stimulate information 
exchange among scientists and encourage 
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their cooperation. the croatian National 
Foundation for Science, Higher Education 
and technological Development also started 
its Brain gain programme in 2005. its 
returnee programme is financing the estab-
lishment of a research infrastructure with 
grants of up to €100,000.

Of particular relevance is the empha-
sis that we have placed on the education of 
junior researchers through a proactive policy 
of identifying and supporting the top 10% 
of university graduates (pavelić et al, 2006; 
polašek et al, 2007). under this policy, more 
than 2,500 junior researchers have been 
encouraged to start a career in research. 
Moreover, the government took a major step 
towards the improvement of the financial sta-
tus of those working in science and education 
when it signed an agreement with important 
labour unions to guarantee a salary increase 
of about 61% over the next 6 years. 

taken together, these are major, far-
reaching and expensive reforms at 
every level of the science and educa-

tion system in croatia. it will certainly take 
time until we reap the first benefits in terms 
of economic success; however, the exam-
ples of other small countries that have made 
heavy investments in science and educa-
tion—such as israel, ireland and Finland—
and their encouraging successes show that 
such investment is probably the singular 
most efficient strategy that allows small 
countries to compete internationally. We 

certainly hope that these investments into 
our future are not in vain, and that croatia 
will become a competent and active partici-
pant in the further development of Europe 
towards a knowledge-based society. 
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