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Abstract: Purpose: The study analyzes empirical indicators of entrepreneurial and innovation activity in
Croatia based on a comparison of secondary data (GEM, GII, EIS), with the aim of identifying key structural
barriers and providing a systematic overview of the state of the entrepreneurial and innovation environment,
with implications for public policy.

Design/methodology/approach: The paper employs a quantitative approach based on secondary data analysis
from three databases: GEM, GII and EIS for the period 2018—2023, using descriptive statistics, comparative
analysis, time series analysis, and correlation analysis (including lag I correlation).

Findings: The analysis of the NECI index, GII and EIS indicates improvements in the quality of the
entrepreneurial and innovation environment, but it remains significantly below the EU average. A restrictive
entrepreneurial environment with pronounced structural and other problems still prevails. Key implications
for public policy include: reform of the entrepreneurial institutional framework, systematic strengthening
of R&D transfer, development of the innovation ecosystem, and strengthening entrepreneurial competencies
through the education system.

Originality/value: The paper provides a comprehensive analysis of Croatia’s entrepreneurial environment
based on internationally comparable GEM methodology, integrating the NECI index and innovativeness
indicators (GII, EIS) into a unique framework, enabling deeper understanding of structural barriers and
providing guidelines for public policy creation.
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1. Introduction

In the world of advanced capitalism, success is no longer measured by gaining backstage access; only
imagination and authenticity take center stage, and the future, as always, belongs to those in the front row
(Ridderstrale and Nordstrom, 2004, p. 31). The competitiveness and long-term sustainability of national
economies are driven by entrepreneurship and innovation as key indicators of social development. The
empowerment of entrepreneurship and the commercialization of business ideas through innovation
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depend on the quality of the institutional framework, the level of cooperation between science and the
economy, and policies that incentivize innovation.

Croatia is perceived as a country with a higher level of entrepreneurial activity, especially in the small
business sector, with strategic support from institutions (MINPO, 2013, 2014) and access to EU funds.
Research, however, points to structural, cultural and institutional challenges, and the environment is
described as “non-entrepreneurial” (§Varc, 2004, 2006; Bozi¢, 2011; Jurlin, Samardzija and Sertic,
2018; Marosevi¢ and Vukovac, 2021; KaStelan Mrak and Vretenar, 2024; Singer et al., 2024). Although
the concept of smart specialization (MINGO, 2023) and the financial instruments of European Union
(EU) funds represent opportunities, their effectiveness requires better policy coordination and more
intensive cross-sectoral cooperation. The development of strategic projects such as the project to
support the establishment of an Innovation Network for Industry and a Thematic Innovation Platform
(INT project) (Bani¢ Tomisi¢ and Crni¢ Duplanci¢, 2026) and the continuous monitoring of Croatia’s
progress on European scoreboards (European Commission, 2026) makes the analysis of the state of the
entrepreneurial and innovation environment particularly timely.

The Global Entrepreneurship Monitor (GEM) and the Centre for Small and Medium Enterprise
Development Policy (CEPOR) (Singer et al., 2024) reveal a discrepancy between the perception of
a supportive environment and low results on internationally comparable scales. There is a lack of
systematic analysis that would integrate the indicators of entrepreneurial and innovation activity in
Croatia (the NECI index (National Entrepreneurship Context Index) — a composite index of the quality
of Croatia’s entrepreneurial environment, the TEA index — the Total Entrepreneurial Activity index)
and the comparative international scales (GII — Global Innovation Index, EIS — European Innovation
Scoreboard) and provide a comprehensive overview of the state of the entrepreneurial and innovation
environment in the Republic of Croatia. Therefore, this paper answers the following questions: 1) What
is the quality of the entrepreneurial environment in Croatia according to the NECI index and how has it
changed during the period from 2018 to 2023? 2) How does Croatia position itself relative to selected
European Union member states in terms of innovation indicators (GII and EIS)? and 3) Is there a dynamic
relationship between the quality of the entrepreneurial environment and innovativeness? The aim of the
paper is based on a comparative analysis of secondary data (GEM, GII, EIS), to identify key structural
barriers and provide a systematic overview of the state of the entrepreneurial and innovation environment
in Croatia, with implications for public policy. The paper is organized as follows: after the introduction,
the theoretical framework and literature review are presented, followed by the methodology, results and
discussion, and finally the conclusion.

2. Theoretical predictions

The institutional framework established through strategic documents on entrepreneurship development
— the Entrepreneurship Development Strategy of the Republic of Croatia 2013-2020 (MINPO, 2013), the
Women’s Entrepreneurship Development Strategy 2014-2020 (MINPO, 2014) and the Action Plan for
the Implementation of the Strategy (MINPO, 2014), the Innovation Incentive Strategy of the Republic
of Croatia 2014-2020 (Government of the Republic of Croatia, 2014), and the Smart Specialisation
Strategy of the Republic of Croatia for the period 2016-2020 and the Action Plan for the Implementation
of the Strategy (Government of the Republic of Croatia, 2016) — has not led to a long-term sustainable
supportive environment. Moreover, after 2020, no new strategy was adopted that would provide guidelines
for systematically addressing the current challenges of the entrepreneurial and innovation environment.
According to Marosevi¢ and Vukovac (2021), unsupportive environment are particularly pronounced in
less developed parts of Croatia (e.g., eastern Croatia), where the dominance of the primary sector is not
accompanied by institutional support, resulting in further lagging behind in these regions.
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The importance of innovation for the sustainability of economic growth (Afuah, 2003) brings to the
fore the identification of influential factors in structuring an environment conducive to innovation in the
Republic of Croatia (Svarc, 2004; Laleta, 2018; Gr¢i¢ Fabi¢, 2022; Crnogaj and Rus, 2023; Kastelan
Mrak and Vretenar, 2024; Singer et al., 2024; Bani¢ Tomisi¢ and Crni¢ Duplanci¢, 2026). Among these
are: regulatory frameworks, the availability of financial resources for innovative projects, the connection
between the academic community and the economy, and the role of state aid and strategic initiatives
aimed at fostering innovation (Svarc, 2004). National innovation policies are often focused on formal
strategic documents and institutional reforms, but they fail to fully create a supportive environment
for entrepreneurs and researchers (MZO, 2023). Their implementation often encounters administrative
barriers, system slowness, and a lack of long-term strategic vision, which limits the effectiveness of
innovation initiatives (The World Bank, 2023). Reducing the regulatory burden, responsible judicial
processes, addressing the risk of corruption, and improving the performance of state-owned enterprises
appear to be key to fostering a dynamic business environment (OECD, 2023). Similar conclusions are
reached by Marosevi¢ and Vukovac (2021), confirming the existence of numerous institutional barriers
that directly hinder business operations, such as politicisation, corruption, administrative barriers, tax
burdens, and legal uncertainty. Key obstacles to innovation include the limited commercialisation of
research results, insufficient private sector investment in research and development, and an unfavourable
business environment for the development of start-up companies (Galovi¢, 2016; Laleta, 2018; Gréi¢
Fabi¢, 2022; Leidecker and Bulman, 2023). The OECD (2023) warns that an additional structural
challenge is the insufficient diversification of the economy and a strong reliance on traditional activities,
especially tourism, while investments in high tech and knowledge intensive industries remain relatively
modest.

Comparative research with transition countries, such as Slovenia and the Czech Republic, shows that
significant progress in the field of innovation can be achieved through targeted policies, increased
investment in research and development, and strengthening the synergy between the public and private
sectors (Crnogaj and Rus, 2023; Ruixia and Yuncheng, 2025). In the context of the current EU strategic
framework for research, development and innovation, and the changes compared to the previous Smart
Specialisation Strategy (S3) 2016-2020, Bani¢ Tomisi¢ and Crni¢ Duplanci¢ (2026) confirm the progress
of the Republic of Croatia in recent years, but also its position at the tail end of the EU innovation
scoreboards and of developed countries at the global level.

The literature review indicates the existence of a significant number of studies pointing to the shortcomings
of the entrepreneurial and innovation environment in the Republic of Croatia. However, there is a lack of
systematic analyses that integrate GEM, GII and EIS indicators and examine the dynamic relationship
between the quality of the entrepreneurial environment and innovativeness. This research aims to fill
that gap.

3. Methodology

The applied quantitative research approach is based on secondary data analysis using three databases:
GEM, GII and EIS, for the period from 2018 to 2023. The sample consists of 27 European Union
countries, with a special focus on Croatia and selected member states for comparative analysis (Slovenia,
the Czech Republic, Hungary, Slovakia, Poland, Bulgaria and Romania).

For data processing, descriptive statistics (means, percentages), comparative analysis (comparison of
Croatia with the EU average and selected countries), and time series analysis were used. Entrepreneurial
activity was analyzed using: the TEA index (the share of the adult population aged 18—64 in the early
stages of the entrepreneurial process, including nascent TEA entrepreneurs and new entrepreneurs up
to 42 months of activity), the motivational index (the ratio of opportunity-driven to necessity-driven
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entrepreneurs; a value >1 is considered favorable), and the NECI index (a value <5 indicates a restrictive
environment, while >5 indicates a supportive entrepreneurial environment) (Singer et al., 2024).
Innovation capacity was observed through: product and technology innovativeness (the share of TEA
entrepreneurs offering a product or service on the market), research and development (R&D) transfer (an
assessment of knowledge transfer effectiveness between the scientific and business sectors), and sectoral
structure (the share of entrepreneurs in medium and high-tech sectors).

The dynamic relationship between the quality of the entrepreneurial environment and innovativeness
is examined using correlation analysis with a time lag of one year (lag 1) (Adomako & Nguyen, 2024;
Yuan et al., 2022). Correlations were calculated between the NECI index (and its component R&D
transfer) in year t and innovation indicators in year t+1 (the share of innovative TEA entrepreneurs on
the national market, the share of TEA entrepreneurs in medium and high-tech sectors, and the share of
TEA entrepreneurs with 76-100% of customers outside the country). Due to the methodological break
in GEM research in 2019, the analysis involving innovativeness and the share in technology-intensive
sectors was conducted for the period 2019-2023 (four pairs for lag 1). For the indicator of exposure to
international competition, the period 2018-2023 was used (five pairs). Because of the small number of
years, the results are interpreted as indicative rather than as final proof of causality.

4. Result

4.1. Croatia as a (Non-) Entrepreneurial Country— Empirical Insight from the Global Entrepreneurship
Monitor

This section presents key indicators of entrepreneurial activity in Croatia based on GEM data for the
period 2018-2023. The NECI index records an increase from 3.8 in 2018 to 4.3 in 2023 (Table 1).
Despite this increase, throughout the entire period Croatia remains among the countries with the lowest
index values compared to other EU member states covered by the GEM research. The average NECI
index score at the EU level decreased from 5.1 in 2018 to 4.7 in 2023. Along with the increase in the
NECI index value, the gap between Croatia and the EU average narrowed from 1.3 points in 2018 to
0.4 points in 2023. Comparing Croatia with the Netherlands as the leading EU country according to the
NECI index, Croatia lagged behind by 2.7 points in 2018. In 2023, Lithuania holds the leading position,
and Croatia reduced its gap to 1.8 points.

Table 1: Composite Index of Entrepreneurial Environment Quality in Croatia (NECI Index),
2018-2023*

2018 2019 2020 2021 2022 2023
Croatia 3.8 3.6 3.7 39 4.1 4.3
EU-27 5.1 4.6 4.6 4.9 4.7 4.7
Best EU Netherlands | Netherlands | Netherlands | Netherlands | Netherlands Lithuania
country (6.5) (6.0) (6.3) (6.3) (5.9) (6.1)
Rank Croatia 18/18 17/17 14/14 19/19 16/18 14/18

* Ratings range from 0 to 10 (0 — very poor entrepreneurial environment, 5 — satisfactory entrepreneurial environment, 10 — very good entrepreneurial environment).

** Rank of Croatia / number of countries covered by the GEM research.

Source: Singer et al., 2019; Singer et al., 2022; Singer et al., 2024.
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At the global level, according to the NECI index, Croatia ranked 3 1st out of 49 countries that participated
in the GEM research in 2023, while in 2018 it ranked 53rd (Singer et al., 2019; 2024).

The motivational index provides insight into whether entrepreneurs started a business venture motivated
by achieving a desired outcome or out of necessity (Singer et al., 2024). According to GEM research
(2018; 2023), the motivational index in the Republic of Croatia was 1.94 in 2023, almost at the same
level as in 2018 (1.9, compared to the EU average of 3.4). For comparison, the highest motivational
index in 2023 was achieved by Sweden (4.23), followed by the Netherlands (3.11) and Germany (2.96).
The lowest motivational index was recorded in Poland (1.11), followed by Lithuania (1.40) and Slovakia
(1.41).The value of the research and development (R&D) transfer indicator for Croatia was 2.97 in
2018, and it rose to 3.47 in 2023 (Table 2). During the same period, the EU average ranged from 4.17
to 4.49, while the best EU country (the Netherlands, Finland, or Lithuania respectively) achieved values
in the range of 5.29 to 6.10. Croatia lagged behind them by a margin ranging from 2.15 to 3.10 points.
The smallest gap was recorded in 2022 (2.15 points), and the largest in 2020 (3.10 points, relative to
the Netherlands). At the global level, this gap is even larger (4.28 points, relative to the United Arab
Emirates (UAE)) (Singer et al., 2024).

Table 2: Research and Development (R&D) Transfer in Croatia*, 2018-2023

GII Croatia 2018 2019 2020 2021 2022 2023

Croatia 2.97 2.75 2.96 3.29 3.36 3.47
EU average 4.20 4.17 4.29 4.49 4.21 4.20
Best EU Netherlands | Netherlands | Netherlands Finland | Netherlands Lithuania
country (5.29) (5.44) (6.06) (5.97) (5.51) (6.1)

* values 1-9 (1 — worst, 9 — best)

Source: Singer et al., 2019; Singer et al., 2022; Singer et al., 2024.

Croatia’s competitiveness, measured by the innovativeness of entrepreneurs’ products and technology,
shows a higher level than the EU average of the countries covered by the GEM research, and in 2022 it
also recorded the highest level (2.8% compared to the EU average of 1.7%), with a rank of 1/17 (Table 3).
Unlike the national level, at the international level countries achieve lower values of the competitiveness
indicator (Singer et al., 2024). For Croatia, this value ranged from 0.5% in 2019 to 0.8% in 2023, with a
rank of 7/32 in 2023 (according to the number of countries included in the GEM research).

Table 3: Product and Technology Innovativeness in Croatia on the National Market, 2018-2023
(% TEA entrepreneurs)

GII Croatia 2018* 2019 2020 2021 2022 2023

Croatia 13.8 2.5 2.4 24 2.8 2.6
EU average 15.7 2.0 1.5 1.5 1.7 1.7
Best EU Cyprus Cyprus Slovakia | Netherlands Croatia Cyprus
country (32.2) (4.6) (2.9) (3.5) (2.8) (3.2)
Rank Croatia -18/18 3/16 10/16 4/18 1/17 5/18

* Product novelty for customers.

Source: Singer et al., 2019; Singer et al., 2022; Singer et al., 2024.
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Entrepreneurial activity in medium and high-tech intensity sectors is one of the indicators of the
competitiveness of the Croatian economy (Singer et al., 2024). The share of new (TEA) entrepreneurs
in medium and high-tech sectors in Croatia in the period 2019-2023 ranged between 7.4% and 11.8%,
with the highest value recorded in 2022 (11.8%). According to this indicator, in 2023 Croatia ranked
3rd among 34 countries covered by the research (Table 4).

Table 4: Entrepreneurs in Medium and High Technology Sectors in Croatia, 2019-2023 (% TEA
entrepreneurs)

GII Croatia 2019 2020 2021 2022 2023

Croatia 7.4 11.4 8.8 11.8 10.0
EU average 7.2 8.1 8.3 8.2 8.4
Best EU Luxembourg Slovakia Slovenia Slovenia Slovenia
country (11) (14.0) (17.1) (17.6) (13.8)
Rank Croatia 17/33 4/30 10/31 3/34 7/32

Source: Singer et al., 2019; Singer et al., 2022; Singer et al., 2024.

The exposure of Croatian (TEA) entrepreneurs to international competition (the share of those with
76—100% of customers outside the country) in the period from 2018 to 2023 ranged between 11.0%
and 15.8% (Table 5). The highest value was recorded in 2018 (15.8%), and the lowest in 2022 (11.0%).
Croatia was above the EU average in all years, and in 2020 it was also the best-ranked country (12.7%).

Table S: Exposure to International Competition in Croatia, 2018-2023 (76—-100% of customers
outside the country)

GII Croatia 2018 2019 2020 2021 2022 2023

Croatia 15.8 11.2 12.7 11.3 11.0 14.0
EU average 9.6 7.9 7.3 6.7 8.2 7.1
Best EU Luxembourg [ Luxembourg Croatia | Luxembourg Slovenia | Luxembourg
country (23.6) (16.9) (12.7) (14.2) (13.8) (15.5)

Source: Singer et al., 2019; Singer et al., 2022; Singer et al., 2024.

In order to examine the dynamic relationship between the quality of the entrepreneurial environment
and innovativeness in Croatia, correlation analysis with a time lag of one year (lag 1) was conducted.
Correlations were calculated between the NECI index (and its component R&D transfer) in year
t and the indicators of innovativeness, the share in medium and high tech sectors, and exposure
to international competition in year t+1 (Table 6). A statistically significant, very strong positive
correlation was found between the NECI index and research and development (R&D) transfer (r =
0.946, p = 0.015). The correlations of NECI and R&D transfer with innovativeness, the share in high
tech sectors, and exposure to international competition were not statistically significant (r ranging
from 0.023 to 0.818, p > 0.05).
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Table 6: Lag 1 Pearson correlations for Croatia, 2018-2023 (N =5)

Independent (t) — Dependent (t+1) r p

NECI — R&D transfer 0.946* 0.015
NECI — Innovativeness (national market) 0.668 0.218
NECI — High-tech sector 0.023 0.971
NECI — International exposure 0.431 0.469
R&D transfer — Innovativeness 0.818 0.090
R&D transfer — High-tech sector 0.182 0.769
R&D transfer — International exposure 0.225 0.715

* Correlation is significant at the 0.05 level (2-tailed).

Source: Authors’ calculation based on Singer et al., 2019; Singer et al., 2022; Singer et al., 2024.

The following chapter presents the results of the analysis of Croatia’s innovation capacities based on GII
and EIS data.

4.2. Analysis of Croatia’s Innovation Capacity According to the Global Innovation Index and the
European Innovation Scoreboard

The innovation performance of the Republic of Croatia, measured by the GII in the period 2018-2023
(Figure 1), ranges from 35.6 to 40.7. The lowest value was recorded in 2022, and the highest in 2018.
In 2023, the GII stood at 37.07, which is 1.47 points higher than in 2022. Throughout the entire period,
Croatia remained below the EU average. The largest gap was recorded in 2019, amounting to 10.85
points.

Figure 1: Global Innovation Index of Croatia and EU (average), 2018-2023
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Source: Authors’ calculation based on: Dutta, Lanvin, Wunsch-Vincent, 2018, 2019, 2020; Dutta et al.,
2021, 2022, 2023.
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Figure 2 shows the movement of GII values of selected Central and Eastern European countries that, like
Croatia, have undergone a transition process, over the period from 2018 to 2023. Most countries recorded
a decline in innovation performance from 2020 to 2022, followed by a recovery in 2023. Croatia follows
the trends of Hungary, Poland, and Romania, while the Czech Republic and Slovenia have more stable

trajectories.

Figure 2: Global Innovation Index of Croatia and selected EU countries, 2018-2023
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Source: Authors’ calculation based on: Dutta, Lanvin, Wunsch-Vincent, 2018, 2019, 2020; Dutta et al.,

2021, 2022, 2023.

Table 7 presents Pearson correlation coefficients between Croatia’s GII values and selected Central and
Eastern European countries. The highest correlation was recorded with Slovenia (r = 0.917), and the
lowest with the Czech Republic (r = 0.627). Although Croatia shows moderate to strong correlations with
all countries, statistically significant correlations are found with Slovenia (r=0.917, p = 0.010), Hungary
(r=10.863, p=0.027), and Romania (r = 0.899, p = 0.015). The correlation with Slovenia is significant at
the p <0.01 level, while those with Hungary and Romania are significant at the p < 0.05 level.

Table 7: Correlations analysis GII Croatia and selected EU countries

GII Croatia Slovenia | Hungary | Slovakia | Poland Czech Bulgaria | Romania
Republic

Pearson 0.917** 0.863* 0.656 0.794 0.627 0.307 0.899*

Correlation

Sig. (2-tailed) 0.010 0.027 0.157 0.059 0.182 0.554 0.015

N 6 6 6 6 6 6 6

** Correlation is significant at the 0.01 level (2-tailed).

* Correlation is significant at the 0.05 level (2-tailed).

Source: Authors’ calculation based on: Dutta, Lanvin, Wunsch-Vincent, 2018, 2019, 2020; Dutta et al.,

2021, 2022, 2023.
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The global innovation framework can be conceptually observed through three fundamental
development areas of national economies: investment in science and innovation, the degree of
adoption of new technologies, and their socio economic impact (The Global Economy.com, 2025),
presented for Croatia in Table 8 for the period 2013—2023. The data indicate changes in key indicators
of innovation activity in Croatia in the short term (2022-2023) and the long term (2013-2023).
The most dynamic growth is achieved by international patents and venture capital, while scientific
publications record a decline. In the field of technological innovations, the growth of robotics stands
out, while security and logistics have almost stagnated. The socio economic effects of innovation
remain modest, with the lowest growth rates in labour productivity and life expectancy, while the
increase in average air temperature is the most pronounced.

Table 8: Index of Investment in Science and Innovation, Adoption of New Technologies, and
Socio-Economic Impact, 2013-2023 (%)

Investment in Scientific R&D Venture capital International
Science and publications patents
Innovation
2022-2023 -5.7 21 20 152.6
2013-2023 3.7 9.4 11.6 0.9
Technological Security and Connectivity Robotics Electric Vehicles
Innovations Logistics

0.1 4.5 21 -
Socio-Economic Labor Life Expectancy | Changes in Air
Impact Productivity Temperature

0.9 1.5 2.6

Source: The Global Economy.com, 2025.

The GII focuses on the global comparison of innovation capacities. In contrast, the EIS provides a
more detailed insight into Croatia’s position within the European Union based on multidimensional
indicators. In 2023, Croatia was classified as a moderate innovator (together with Estonia, Slovenia,
the Czech Republic, Italy, Spain, Malta, Portugal, Lithuania, Greece and Hungary), achieving
significant progress compared to 2022, when it belonged to the group of emerging innovators
(European Commission, 2026). In 2023, Croatia achieved a total of 79.5 points and an increase of
3.3 points compared to 2022. In the period 2019-2023, Croatia recorded its largest annual growth of
the EIS index in 2021 and 2022 (6.3 points), and 3.3 points in 2023 (Figure 3). The Czech Republic
recorded a sharp increase in 2023 (13.9 points) and ranks first in terms of average EIS index growth
in the period 2019-2023. Croatia positions itself behind the Czech Republic (4.94 points), but ahead
of Poland (2.86 points) and Slovenia (2.54 points). Romania had the lowest EIS growth (0.74 points).
With 102.5 points (Slovenia) and 99.1 points (Czech Republic), both countries are significantly ahead
of Croatia in 2023.
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Figure 3: Comparison EIS index of Croatia and selected EU countries, 2019-2023
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Source: Source: Authors’ calculation based on: European Commission, 2026.

Despite the positive changes, Croatia significantly lags behind the group of EU innovation leaders
(e.g., Denmark with 155.5 points, Sweden 153.3 points) and the group of strong innovators (e.g.,
Austria 129.0 points, Ireland 128.1 points). By correlating the EIS values of Croatia and selected
Central and Eastern European countries (Table 9), statistically significant correlations can be observed
at the p < 0.01 level with Slovenia, Poland, the Czech Republic, and Bulgaria, and at the p < 0.05
level with Hungary and Romania, while the correlation with Slovakia is not statistically significant.

Table 9: Correlations analysis EIS Croatia and selected EU countries

EIS Croatia Slovenia | Hungary | Slovakia | Poland Czech | Bulgaria [ Romania
Republic

Pearson 0.991** 0.952% 0.739| 0.951**[ 0.907**| 0.952%%* 0.856*

Correlation

Sig. (2-tailed) <0.001 0.003 0.093 0.004 0.004 0.003 0.030

N 6 6 6 6 6 6 6

** Correlation is significant at the 0.01 level (2-tailed).

* Correlation is significant at the 0.05 level (2-tailed).

Source: Authors’ calculation based on: European Commission, 2026.

5. Discussion

According to GEM research, Croatia has improved the quality of its entrepreneurial environment,
measured by the increase in the NECI index value. The reduction of the gap behind the EU average
from 1.3 points to 0.4 points (2018-2023) is partly a result of a slight decrease in the average NECI
value for the EU (from 5.1 to 4.7). Therefore, the improvement cannot be attributed exclusively to
domestic reforms, but also to unfavourable trends in other countries. The Netherlands, for example,
recorded a decline in NECI values from 6.5 to 5.90 (2018-2023), and France from 5.6 to 5.0 (GEM,
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2018, 2023). Croatia’s NECI value (4.3 in 2023) remains below the threshold of 5 points (Singer et
al., 2024) and ranks among the countries with the lowest NECI values. The gap relative to leading
EU countries remains large, showing that the generally slow changes in the institutional and cultural
context (Rietveld & Patel, 2023) also apply to Croatia.

The entrepreneurial environment remains demotivating, especially for opportunity driven
entrepreneurs, who are crucial for growth and innovation, and past policies and strategic documents
(MINPO, 2013, 2014; Government of the Republic of Croatia, 2016) have had a limited effect on
actual improvement of the institutional framework. This is particularly reflected in research and
development (R&D) transfer as one of the weakest components of the entrepreneurial environment
according to GEM (2023). Although results show improvements, the values are only about 83% of
the European Union average (3.47 compared to 4.20 in 2023), and the gap behind leading countries
(Lithuania, the Netherlands, Finland) ranges from 2.15 to 3.10 points over the 2018-2023 period. At
the global level, the gap is even larger (4.28 points relative to the United Arab Emirates; Singer et
al., 2024).

The lack of stronger cooperation between the research science sector and the business sector is
one of the limiting factors for knowledge commercialisation (MZO, 2022). The level of knowledge
transfer from universities and institutes to enterprises is low (Svarc, 2004; Bozi¢, 2011; The World
Bank, 2023). This is also highlighted by the European Commission, which in 2023 issued a series
of recommendations for improving the research and innovation system in the Republic of Croatia,
including promoting cooperation between the business sector and the research science community
and strengthening knowledge valorisation, i.e., technology transfer and entrepreneurship within the
research science community (Bani¢ Tomi$i¢ & Crni¢ Duplancié, 2026).

The value of the motivational index shows that entrepreneurs undertake their business ventures more
out of necessity than out of a desire to achieve desired outcomes. Regarding this indicator, Croatia is
at the bottom of the list, among the countries with the lowest motivational index (Poland, Lithuania
and Slovakia). Although the motivational index improved in 2023 (1.94) compared to 2022 (1.66),
Croatia is significantly behind countries with the best motivational index (4.23 in Sweden), and
the number of people entering self employment or starting a business venture because of perceived
opportunities is still insufficient (Singer et al., 2024). The index shows that in Croatia 1.94 times
more business ventures were started because of perceived opportunities, while in Sweden the figure
is 4.23 times more. This raises the question of how to increase the number of people who will
base their business venture on perceived opportunities and what the role of institutions is in these
processes (access to finance, government development policies, cooperation between the research
and business sectors, etc.).

Innovativeness and technology intensity indicators show, on the one hand, above average results
at the national level, but with the limitation of a very small number of entrepreneurs and without
transfer to global competitiveness. In 2022, Croatia reached the highest level of innovativeness in the
national market (2.8% of TEA entrepreneurs), but with a very low share of innovative entrepreneurs
(less than 3% of all TEA entrepreneurs). The existence of a small base of innovative entrepreneurs
with very high potential who succeed in developing new products and technologies is evident. This
implies a lack of systemic encouragement of broader innovative activity. Reasons may include lack
of access to seed capital, weak connection with research science institutions, and insufficient support
for prototype development. In the international market, however, the competitiveness of innovative
Croatian entrepreneurs is significantly lower than at the national level (0.8% compared to 2.8%). This
indicates a local orientation of the innovation potential of Croatian companies without the driving
force to enter and compete in foreign markets, which requires specific knowledge and skills, as well
as human, financial, material and technological resources (Kolakovi¢, 2018).
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The share of TEA entrepreneurs in medium and high tech sectors in the Republic of Croatia ranks
Croatia 7th out of 34 countries covered by GEM research in 2023, with a significant positive
increase from 7.4% to 11.8% since 2018. However, in comparison with Slovenia, Croatia lags
significantly. Croatia has the potential to develop technology intensive entrepreneurship, but faces
limitations such as insufficient linkage between science and the economy (indicated by low R&D
transfer), a lack of specialised funds for start ups, and a low level of infrastructure development
(incubators, technology parks) in the wider area of Croatia. Unlike Croatia, the growth of the share
of entrepreneurs in high tech activities in the Republic of Slovenia (13.8% in 2023) reflects efforts
to develop a system of numerous institutions responsible for implementing research, development
and innovation policies, which have been largely shaped according to observed good practices
in European Union countries (especially the Scandinavian ones), as well as various consulting
missions supported by the European Commission over the last two decades (Bucar, 2024).

GEM indicators point to a high exposure of Croatian TEA entrepreneurs to foreign markets, with
the share of those having 76 100% of customers outside Croatia ranging from 11.0% to 15.8%
(2018 2023). In 2023, this share was 14.0%, almost twice the EU average, and in 2020 Croatia
held the leading position. However, these results only seemingly suggest a high level of Croatia’s
competitiveness in the international market. The high exposure of Croatian TEA entrepreneurs to
foreign markets is largely a consequence of domestic market constraints, such as market saturation
and size. Kolakovi¢ (2018) suggests this, pointing out that entrepreneurs from a small domestic
market and level of economic development, such as Croatia’s, seek business opportunities in
foreign markets to ensure long term sustainability.

The statistically significant, very high correlation between the NECI index and R&D transfer
(r = 0.946, p = 0.015) confirms that improvements in the general entrepreneurial environment
are closely linked to more effective knowledge transfer. In contrast, the absence of statistically
significant correlations of NECI and R&D transfer with innovativeness, high tech sectors, and
exposure to competition indicates that the effects of the environment on innovativeness outcomes,
the high tech sector, and exposure to competition require a longer time period than one year or are
more strongly influenced by other factors (e.g., access to finance, education).

The results of the innovation capacity analysis, based on GII and EIS data, confirm Croatia’s lag
behind the EU average, but also some progress in the European environment (Dutta et al., 2023;
European Commission, 2026). These findings follow the previously established dynamics of the
NECI index, which indicates the existence of a small but promising entrepreneurial base. Croatia’s
long term lag as measured by the GII indicates structural weaknesses: insufficient investment in
R&D, weak cooperation between science and the economy (Leidecker & Bulman, 2023), which,
according to the NECI index, are caused by the low quality of the entrepreneurial environment.
The OECD (2023) warns that an additional structural challenge is the insufficient diversification of
the economy and a strong reliance on traditional activities, especially tourism, while investment in
high tech and knowledge intensive industries remains relatively modest. The recovery of the GII
in 2023 cannot compensate for the long term gap behind the EU average, indicating the need for
strategic investment in innovation infrastructure.

The movement of GII values for selected transition countries shows that most of them suffered
a decline in innovation performance between 2020 and 2022, primarily due to the COVID 19
pandemic, supply chain disruptions, and rising energy prices. All countries recorded a recovery in
2023, but its strength depends on the resilience of individual innovation systems. Croatia follows
Hungary, Poland, and Romania — countries that share similar structural challenges (insufficient
R&D investment, weak science economy linkages). In contrast, Slovenia and the Czech Republic
record more stable and less fluctuating changes in GII values, reflecting their earlier and stronger
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integration into the European research network and greater institutional resilience. The long term
sustainability of the innovation system is crucial for strengthening the institutional framework and
increasing resilience to external shocks. Jurlin, Samardzija and Serti¢ (2018) emphasise the need
to improve the institutional framework and ensure more stable conditions for innovation activities,
including more efficient use of funds from European Union sources.

Correlation analysis of GII values showed that Croatia has a high and statistically significant
correlation with Slovenia, Hungary and Romania, which can be attributed to the similar regulatory
standards of these three countries and their access to cohesion funds for digitalisation and
innovation. Driven by the same sources of funding, entrepreneurial ecosystems follow similar
cycles. In addition, Croatia’s connectivity with Slovenia and Hungary is accompanied by foreign
trade partnerships and territorial proximity, so that innovation growth in Slovenia and Hungary
often spills over to Croatian suppliers. Correlations with Poland, Slovakia, the Czech Republic and
Bulgaria are not statistically significant. Poland, Slovakia and the Czech Republic have diverged
from regional patterns thanks to industrial growth, while Bulgaria lags significantly in innovation.
EIS data show that in 2023 Croatia is in the group of “moderate innovators” (previously “emerging
innovator”) (European Commission, 2026), which is significant progress. A comparison with
EU countries that, like Croatia, have undergone a transition process shows that Croatia still
lags significantly behind the Czech Republic and Slovenia, and a comparison with “innovation
leaders” (Denmark and Sweden) and “strong innovators” (Austria, Ireland) further confirms the
shortcomings of the innovation environment in the Republic of Croatia. The results achieved
by different countries in different EIS and GII indices point to different behaviour of innovation
ecosystems (Coutinho & Au Yong Oliveira, 2023). Different indicators included in the indices
result in different relationships between the analysed countries. EIS correlations show higher
values than GII correlations. Correlation analysis shows that Croatia’s innovation performance
follows most countries of Central and Eastern Europe. This is understandable given that all are
under the influence of the same EU policies (smart specialisation, cohesion funds) and face similar
structural constraints. According to Kastelan Mrak and Vretenar (2024), Croatia has the potential to
strengthen its innovation capacities through smart specialisation strategies and targeted investments
in technologically advanced sectors. Despite this, structural challenges remain, including
bureaucratic obstacles, limited financing mechanisms for start ups, and a lack of a stimulating
business environment for innovation. In addition to institutional constraints, the brain drain of
highly educated workforce also poses a problem, further reducing national innovation capacities.
Svarc (2006) points out that political instability, together with unclearly defined strategic priorities
in the field of science and technology, results in ineffective innovation policy. Bozi¢ (2011) further
warns that the key obstacles to innovation in Croatian companies are related to the lack of financial
resources, low risk tolerance, and poorly developed knowledge transfer mechanisms between the
academic and business sectors.

The foregoing analysis points to the key role of cooperation between the private sector and
scientific institutions in strengthening the innovation ecosystem. These models enable effective
transfer of research results to industry, while simultaneously providing scientific institutions
with the opportunity for practical application of theoretical knowledge (SamardZija & Butkovié,
2010). The OECD (2023) emphasises that these models can improve the global competitiveness
of countries, including Croatia. Nevertheless, as already noted, cooperation between universities
and business entities is weak, as confirmed by the low R&D transfer values. The main motives for
cooperation, such as access to advanced technologies, exchange of resources and expertise, and
increasing competitiveness (The World Bank, 2023; The Global Economy.com, 2025), are largely
unused. Table 10 summarises the advantages and challenges of cooperation.
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Table 10: Advantages and Challenges of Cooperation Between the Private Sector and Scientific
Institutions in Croatia

Advantages Challenges

Faster commercialization of innovations Different goals and interests

Better alignment of research with market needs Intellectual property issues

Increased competitiveness Financial challenges

Complicated negotiation and contracting
processes

Exchange of resources and expertise

Cooperation culture can be challenging (e.g.,
academic vs. commercial approaches)

Creation of new jobs

Source: Author’s adaptation based on MZ0O, 2023; AZVO, 2023; Dutta et al., 2022.

The advantages of cooperation between the private sector and scientific institutions, such as faster
commercialisation of innovations and better alignment of research activities with market needs,
clearly indicate the potential of this model in improving the competitiveness of the private sector
(Government of the Republic of Croatia, 2021). On the other hand, challenges such as divergence
of goals between the private sector and academic institutions, complexity in managing intellectual
property, financial barriers, and complicated negotiation processes often hinder the establishment
of effective cooperation. Additional problems are seen in the lack of a cooperation culture and the
misalignment of academic and commercial approaches, which points to the need for systematic
action (Bogers, 2018). To overcome these obstacles, coordinated and long-term public policies
that connect education, research, regulation and financial instruments are needed, contributing to
sustainable development, the improvement of innovation capacity, and the creation of an innovative
and competitive society. Scheme 1 summarises the key action priorities.

Scheme 1: Proposal of Key Guidelines for Croatian Public Policies Based on Empirical Findings

REFORM OF THE )
ENTREPRENEURIAL /SYSTEMATIC STRENGTHENING\
INSTITUTIONAL OF RESEARCH AND
FRAMEWORK (simplificatio DEVELOPMENT

n of the regulatory framework,

TARGETING SUPPORT . o X TRANSFER (establishment of long-
TOWARDS GROWING reduc?lon of ad.mmlstrat}ve term and evaluated cooperation
AND INNOVATIVE barriers, and increase in mechanisms between universities,

business predictability)

COMPANIES (more selective / research institutes, and entrepreneurs,
and focused public policies on commercialization of research, and
companies with growth, development of market-applicable
internationalization, and innovations)
employment potential) \ j
DEVELOPMENT OF THE
STRENGTHENING KEY INNOVATION
ENTREPRENEURIAL IMPLICATION ECOSYSTEM (interconnect
COMPETENCIES THROUGH ed policies of education,
THE EDUCATION SYSTEM S FOR PUBLIC research, development,
(systematic development of POLICIES IN regulations, and financing)

entrepreneurial and innovation
competencies)

CROATIA

Source: Author’s.
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Without coordinated and long-term public policies that connect education, research, regulation, and
financial instruments, Croatia will remain a country with limited innovation capacity and insufficiently
utilized entrepreneurial potential.

6. CONCLUSION

The research results show certain improvements in the quality of the entrepreneurial environment in
the Republic of Croatia, but it still does not reach the European Union average. The NECI indicator
values in the period between 2018 and 2023 show that it is below the minimum threshold that
indicates a supportive entrepreneurial environment and can therefore be assessed as restrictive rather
than supportive. The improvement in the NECI index value is partly influenced by changes in the
entrepreneurial environment in other EU countries and is not exclusively a reflection of implemented
reforms. The reduction of the gap towards the EU average is partly a consequence of the decline in the
EU average value. GII and EIS indicators also point to a non supportive entrepreneurial environment
when observed through innovation potential. Nevertheless, progress is visible in Croatia’s shift from
the group of “emerging innovators” to the group of “moderate innovators”, with an emphasis on the
significant growth of EIS values in 2021 and 2022. However, it still lags behind the Czech Republic
and Slovenia — countries that have undergone a similar transition path — and the lag behind innovation
leaders such as Denmark and Sweden is particularly significant. Correlation analysis reveals a link
between the improvement in the quality of the entrepreneurial environment and R&D transfer,
which is understandable since it is a component of the quality of the entrepreneurial environment;
however, their correlation with other analysed segments — such as innovativeness, the high tech
sector and exposure to competition — is not statistically significant, suggesting that the effects of the
environment do not yield positive results in the short term or that they are influenced by other factors,
such as financing or education. Based on the conducted research, key implications for public policies
in the Republic of Croatia in the area of improving the quality of the entrepreneurial environment
have been identified: reform of the entrepreneurial institutional framework, systematic strengthening
of R&D transfer, development of the innovation ecosystem, and strengthening of entrepreneurial
competences through the education system.

The contribution of the research is reflected in a comprehensive analysis of the entrepreneurial
environment in Croatia based on the internationally comparable GEM methodology, integrating the
NECI index and the innovativeness indicators of the GII and EIS into a unique framework, enabling
a deeper understanding of structural barriers and providing guidelines for public policy creation.
The limitation of the research lies in the time frame of the analysis (2018 2023) and the methodological
discontinuity of GEM data for 2018, so due to the small number of observations (N=5) the results
are interpreted as indicative rather than as final proof of causality. Furthermore, the work is based on
aggregated national and secondary data from GEM, GII and EIS, which prevents the analysis of the
quality of the entrepreneurial environment at the regional level and the identification of differences
between regions. The research also does not provide cause and effect relationships, and the results
apply only to the Republic of Croatia without the possibility of being applied to other countries.
However, the work can serve as a basis for further research that could be extended to longer time
series, more countries included in the study, as well as other variables, such as GDP, unemployment
rate or investment in education, as factors influencing entrepreneurial and innovation activity.
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