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Abstract

Adopting Al within various sectors (governance, business, civil society) has led to a significant increase
in the global Al market size. As the latest EU-member state, Croatia stands as an example of fast-
growing Al usage, following the EU trends and maintaining the Al adoption rate close to the EU-28
average. Croatia may be an interesting example of a small post-transition economy with underexplored
Al potential; however, the structured data on the Al-developing companies is missing. This research
sheds light on this narrow but promising part of the Croatian business sector. The original survey data
aims to portray the Al developing sector by attributes of firms developing Al applications and solutions
in Croatia in 2025. We empirically assess the Al developer’s subsector in the small EU economy and
analyse characteristics of different types of Al developing firms in terms of size, sector in which they
operate, regional distribution, and financial results. We also distinguish firms according to their Al
adoption stage, which aligns with the innovation diffusion theory classification (Rogers, 1962). Com-
pared to other relatively scarce data sources on the Al adoption and development in Croatia, the added
value of this study is that it includes the micro firms in the survey and analysis. Among surveyed Al
developing firms, 74% are micro-sized firms with fewer than 10 employees. In the subsample of micro
firms, there is a notable share of firms with only one or two employees. More than half of the Al devel-
oping firms come from the capital city of Zagreb. Most Al developing firms operate in manufacturing
(46% of firms surveyed) and ICT sectors (43%), yielding very different financial results. The findings
of Al-related activity of Croatian firms increase the overall knowledge of their Al potential and their
role in fostering an innovation-driven economy. This is particularly important given that 44% of Al
developing firms are early adopters of this new technology. The policy recommendations offered are

developed in line with the EU policy framework.
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1. INTRODUCTION

The rapid adoption of digital technologies and the inter-
net has played a key role in the recent expansion of the
global artificial intelligence (Al) market. Major tech
companies continue to drive innovation across indus-
tries through substantial investments in nonmaterial as-
sets (e.g. R&D activities). Rising demand for Al across
various sectors—such as automotive, healthcare, bank-
ing and finance, manufacturing, food and beverages, lo-
gistics, and retail—is expected to propel market growth
significantly in the coming years. Technological inno-
vation remains a cornerstone across most industries.

In particular, the banking and financial sectors are pro-
jected to see considerable Al growth due to their data
mining, fraud detection, cybersecurity, and data analyt-
ics applications. As a result, Al adoption is accelerating
across end-use industries, helping businesses streamline
operations and enhance efficiency. This growing inter-
est in Al also opens doors for new market entrants of-
fering niche, application-specific solutions. As it con-
siders the subfields or applications of Al, the most pros-
perous future is anticipated for Machine Learning (ML)
and Natural Language Processing (NLP). Machine
learning will remain the most significant way to use Al
and quadruple its estimated market share by 2030. Thus,
by 2030, ML will account for about half of the total mar-
ket share, and NLP for about 20%. Al robotics, com-
puter vision, and autonomous and sensor technology
would each count for about 10% of the global market
size in 2030 (Statista, 2024).
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The latest reports on the development of Al in industry
show that the fast penetration of Al has led to a signifi-
cant increase in the global Al market size. As of 2025,
there are approximately 70,000 Al companies world-
wide, and the U.S. companies are leading the global Al
race, followed by the rapidly progressing Asia-Pacific
region (Ascendix, 2025). Approximately 10,095 Al
startups are in the top ten countries leading in artificial
intelligence innovation. Most Al startups (5,509) are
U.S.-based, including the leading OpenAl with USD
11.3 billion in funding. China follows with 1,446
startups, while the United Kingdom ranks third with
727. About half of the tech unicorns in 2024 were Al-
related startups, showing strong investor confidence.
OECD report on intellectual property data comprising
Al-related patents and trademarks showed that Al-re-
lated activities are highly concentrated by countries (the
United States, Japan, Korea, China), in ICT sectors
(computer and electronics, IT services), and in start-up
firms or large incumbents (Dernis et al., 2021).

The global Al market size was USD 638.23 billion in
2024, calculated at USD 757.58 billion in 2025, and is
expected to reach around USD 3,680.47 billion by 2034,
expanding at a compound annual growth rate of 19.20%
from 2025 to 2034 (Precedence Research, 2025). Al
business usage is also accelerating. According to some
reports, 78% of all companies worldwide were using Al
in 2024, up from 55% the year before (Stanford
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University Human-Centred Artificial Intelligence,
2025), reaching 82% in 2025 (Ascendix, 2025).

In all these reports and studies, mainly conducted by
consulting companies and university hubs, there is
much less data on the European region, currently occu-
pying 25% of the global Al market (Precedence Re-
search, 2025). The most significant Al countries in Eu-
rope are France, Germany, and the United Kingdom,
while companies from Spain, Italy, Portugal, Switzer-
land, Belgium, the Netherlands, Sweden, Finland, and
Norway are catching up (The Boston Consulting Group,
2025). Countries in the Western Balkans region are not
included in these global reports. Statistics on the adop-
tion rate of Al and data on the number of companies us-
ing Al have recently been collected for EU member
states, starting in 2022. One of the new EU-member
states, Croatia, stands as an example of fast-growing Al
usage, following the EU trends and maintaining the Al
adoption rate close to the EU-28 average. Croatia may
be an interesting example of a small post-transition
economy with underexplored Al potential. Further, be-
sides anecdotal evidence on the success of Al-develop-
ing firms and start-ups, the structured data on the Al-
developing companies is missing. Here, the Al develop-
ment companies are considered part of the Al service
providers that focus on designing and delivering custom
Al solutions tailored to specific organisational needs.
Their services typically involve the end-to-end develop-
ment of machine learning models, data engineering
pipelines, and system integration, often necessitating
close collaboration with clients. Some of the leading Al
development companies include NVIDIA, OpenAl, Mi-
crosoft, Apple, and Alphabet (Google). Other Al devel-
opment companies include companies specializing in
Al-driven solutions for specific industries like
healthcare, finance, and manufacturing.

2. LITERATURE REVIEW

Literature on Al is growing, and academics and practi-
tioners have opened numerous research niches. Scien-
tific publications have increased at the annual rate of
23% since 2015 (Baruffaldi et al., 2020), and new topics
emerge to be addressed by academics and practitioners.
Most of the studies of Al usage consider Al as a general-
purpose technology (Truong & Papagiannidis, 2022;
Calvino & Fontanelli, 2023), denoting the disruptive
technology that emerges and fundamentally reshapes
how businesses operate and create value. It impacts
multiple sectors, thus affecting the entire economy, en-
abling innovation and fostering productivity and growth
(Crafts, 2021; DeSantis, 2024; Vujovi¢, 2025). Calvino
and Fontanelli (2023) argue that the wide sectoral dis-
tribution of firms in France buying Al systems and so-
lutions supports the view of Al as a general-purpose
technology. Although the evolution of Al occurred in
different patterns in the United States, European Union,
and China, it produced a complex interdependency of
Al-developing firms, manufacturers, and users (Jaco-
bides et al., 2021). Al is a disruptive, emerging
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The activity of all firms developing Al applications and
solutions in Croatia has slipped under the radar of sta-
tistics and researchers so far. This research sheds light
on this narrow but promising part of the Croatian econ-
omy. The novel approach is to include micro firms with
less than 10 employees, who make up 51% of active le-
gal entities in Croatia (Croatian Bureau of Statistics,
2025). Active firms with up to 9 employees and active
firms with no employees make up 90% of the total num-
ber of firms in Croatia and might perform as Al-devel-
oping firms. The original survey data aims to portray the
Al-developing sector by attributes of firms developing
Al applications and solutions in Croatia in 2025. Our
contribution to literature is twofold. Firstly, we empiri-
cally assess the subsector of Al-developing companies
in the small EU economy and analyze characteristics of
different types of Al-developing firms in terms of size,
sector in which they operate, regional distribution
within Croatia, and financial results. We also distin-
guish firms according to their Al adoption stage, which
aligns with the innovation diffusion theory classifica-
tion (Rogers, 1962). Secondly, the findings of this un-
derexplored part of the business sector are expected to
increase the overall knowledge of its Al potential and
the important role it might have in fostering an innova-
tion-driven economy.

The paper is structured as follows. The literature review
dealing with Al-developing firms and their innovation
potential, focusing on the micro-sized ones, is presented
in the next section. A brief overview of the Croatian Al
landscape is presented in Section 2. Section 3 explains
the survey data used in this empirical research. The re-
sults of the survey data analysis are presented and dis-
cussed in Section 4. The final section concludes with
findings by putting them in the broader policy context
and suggests avenues for further research.

technology that might be seen as innovative (Madan &
Ashok, 2023). Therefore, Al adoption should be ana-
lyzed using the Innovation Diffusion Theory (IDT) de-
veloped by Rogers (1962). The postulates of IDT apply
to all types of organizations, explaining how new tech-
nologies, ideas, or practices spread within a social sys-
tem over time. As represented by the Innovation-Adop-
tion Curve, Rogers' diffusion model indicates that or-
ganizations undergo different stages when adopting new
technologies. His model distinguishes five segments of
organizations, based on their aversion to risk and pro-
pensity to adopt a specific innovation: innovators, early
adopters, early majority, late majority, and laggards
(Rogers, 1962). The theory identifies key factors influ-
encing adoption, including the perceived advantages
and a theoretical background for researching Al adop-
tion in firms. However, micro-firms' innovative poten-
tial is underestimated or at least underexplored. The
study of Far¢ (2022) based on the Community Innova-
tion Survey data (CIS, 2018) showed the non-negligible
share of innovative firms with less than 10 employees
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in the EU-27 countries. For example, in Croatia, 0.51%
of micro firms were reported as innovative, compared
to 0.63% of medium-sized and 0.61% of small firms.
Most of the innovative firms in Croatia come from in-
dustry (0.72%), followed by trade (0.59%), services
(0.59%), and construction (0.49%), and these shares are
close to the relevant data for other EU-27 countries
(Fare, 2022). The deeper analysis of German micro,
small, and medium-sized firms showed that micro firms
engage in innovative activities with a negligible proba-
bility. However, if they decide to do so, their R&D in-
tensity will be higher and yield similar benefits to those
of larger firms (Baumann & Kritikos, 2016). Moreover,
the advantage of large firms disappears if micro firms
operate in knowledge-intensive services, particularly
for start-ups and young firms (Audretsch et al., 2020).
Micro firms account for most of the employment in
knowledge-intensive services, and their innovative ca-
pacity plays a key role in driving technological advance-
ment (Audretsch et al., 2020). Other studies stress the
importance of networks on innovation of micro-firms in
traditional industries (Ricciardi et al., 2025). One should
distinguish the Al solutions and applications as innova-
tive products from the Al role in supporting (other)
firms' innovative activities. Truong and Papagiannidis
(2022) argue that Al can act as an enabler for innova-
tion, helping innovation managers throughout the inno-
vation process. However, this aspect of the Al and in-
novation nexus is still underexplored. Al-related goods
and services emerge in various sectors, €.g., education
and consumer markets, according to the trademarks reg-
istered to protect Al computer products, software, de-
vices, and similar (Nakazato & Squicciarini, 2021).

Micro and small enterprises (MSEs) entering the field
of Al development is a growing trend (Fare, 2022; Eu-
ropean Economic and Social Committee, 2021). While
traditionally dominated by big tech companies, the de-
mocratization of Al tools, open-source models, and
cloud computing has opened the door for smaller play-
ers to innovate and compete. MSEs can position them-
selves as Al service providers in specialized niches,

3. CROATIAN AI LANDSCAPE

The data on the specific firms using and developing Al
in Croatia is scarce. However, some recent information
and data support the idea that Al-related activities have
gained significance in the Croatian economy. In 2024,
13.5% of enterprises in the EU with 10 or more employ-
ees used Al technologies to conduct their business, in-
dicating a 5.5 percentage points (pp) growth from 8.0%
in 2023 (Eurostat, 2025). In 2023, 7.9% of all firms in
Croatia were using Al (compared to the EU average of
8%), with this share slightly increasing to 11.8% in
2024.

The EU statistics on enterprises’ Al technologies devel-
oped by their employees reported that there were 1.41%

! Survey was conducted within the project Determinants of
Strengthening Technological Capabilities of Different Sec-
tors, Institute of Economics, Zagreb, 2025
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solving problems for industries like agriculture,
healthcare, logistics, or education, where large compa-
nies might not focus. They might benefit from agility
and innovation potential because smaller teams can
pivot quickly, experiment with new technologies, and
adopt novel approaches faster than large enterprises
with rigid structures.

Access to powerful open-source Al frameworks levels
the playing field by reducing entry barriers, and access
to smaller Al-specific cloud providers enables MSEs to
scale their Al products without investing in expensive
infrastructure. The remote work commonly practiced in
MSEs ensures them access to a global talent pool and
allows them to contract freelancers or remote develop-
ers to build cost-effective Al solutions. However, MSEs
face challenges such as limited funding to acquire data
needed for training large models, competing with tech
giants in the global market, compliance with Al ethics,
privacy laws (like GDPR and EU Al Act), and sector-
specific regulations.

European Economic and Social Committee (2021)
pointed out that micro, small, and medium-sized enter-
prises (MSMESs) will adopt Al only if it is reliable, in-
clusive, sustainable, and aligned with environmentally
and socially responsible frameworks. MSMEs, includ-
ing the self-employed, are vital to the EU's digital and
green transition and must have equal access to Al. How-
ever, they face barriers such as high costs, poor infra-
structure, limited financing, and a lack of training. Sup-
port should include easy-to-use tools, accessible fund-
ing, quality data, and full-scale testing. Effective adop-
tion requires strong political will, stakeholder coopera-
tion, social dialogue, and smart, inclusive legislation
(European Economic and Social Committee, 2021).
These issues are common for MSMEs worldwide, espe-
cially regarding access to finance. Besides that, micro
and small enterprises in Croatia face obstacles to getting
microloans (Sisara & Sarlija, 2023); this funding is of-
ten insufficient to develop Al solutions and applica-
tions.

of such firms in Croatia in 2023, and this share doubled
to 3.63% in 2024, surpassing the EU-27 average share
of 2.77% (Eurostat, 2025). The Eurostat statistics, how-
ever, do not include micro firms with less than 10 em-
ployees, which might contribute significantly to this
outcome (Dernis et al., 2021). The recent analysis of Al
adopters by the Institute of Economics, Zagreb in 2025!
indicates a concentration of companies using Al within
the Computer programming sector (18.3% of total num-
ber of surveyed firms using Al in Croatia), as well as
within segments of the manufacturing industry with
higher technological complexity, such as the


https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Glossary:European_Union_(EU)
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Manufacture of Machinery and Equipment (17.5%) and
the Manufacture of Electrical Equipment (8.8%) (Fig-
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ure 1).

Figure 1: Share of firms using Al per NACE 2-digit sector

62 Computer programming,
consultancy and related activities

28 Manufacture of machinery and equipment n.e.c.
20 Manufacture of chemicals and chemical products
27 Manufacture of electrical equipment

32 Other manufacturing

25 Manufacture of fabricated metal products,
except machinery and equipment

26 Manufacture of computer,
electronic and optical products

33 Repair and installation of
machinery and equipment

29 Manufacture of motor vehicles,
trailers and semi-trailers

22 Manufacture of rubber and plastic products

0%

5% 10% 15% 20%

Note: Total number of surveyed firms using Al in Croatia N=502.
Source: Institute of Economics, Zagreb; author’s work.

More than four out of five firms using Al (80.4%) are
concentrated within the top ten industries in Croatia. An
interesting finding of this study is that more than half of
Al adopters are in the capital City of Zagreb (38.5%) or
its immediate surrounding area (Zagreb County,
12.5%).

Moving further from the Croatian firms using Al (Al
adopters) to the analysis of the Al-developing firms that
are the focus of this research, the data are even more
incomplete. Some studies report on the significance of
the Al production market and the growing number of
Al-developing firms across Central and Eastern Euro-
pean (CEE) countries, including Croatia (The Recur-
sive, 2024). The CEE report mapped 84 Al-developing
companies in Croatia by August 2024 and points out the
Croatian startups that raised significant funds in the last
two years. The total funding raised by four leading Al

startups in Croatia amounted to 184 million EUR in
2023 and 107 million EUR from January to August
2024, hence over 96% of the funds went to one leading
startup?.

Another important source of information on the Al-re-
lated businesses in Croatia is CROAI The CROALl is an
association of Al companies, organizations, and experts
in Croatia that was established in 2019. At the beginning
of 2025, CROAI had 281 members (119 legal entities
and 162 physical persons). The membership does not
represent the total of firms using and developing Al be-
cause it is voluntary; however, CROAI collects valuable
information about the companies and organizations de-
veloping Al, employing Al solutions, providing Al
training, and performing Al-related services in Croatia
(Table 1).

Table 1: Croatian Al landscape in 2025.

Field of Al-related activity / No. of companies, organizations

NACE-2 digit sector

Startups & Companies 315

Service Providers 73 62

Data Analytics 28 62

AdTech & Sales & PR 28 62, 63,73
Healthcare & Life Sciences 20 26, 32, 46, 62, 63, 85
Image & Video Processing 17 62,63

Mobility 15 46, 62, 64
FinTech & InsuTech 14 62

Agriculture & GreenTech 13 62

Customer Communication 13 62, 63, 70, 82
Robotics 12 26,28,62,71,72
Hospitality & Tourism 11 62

EduTech 10 62

HR & Law 10 58,62

2 Rimac's startup Verne secured 180 million EUR in 2023
and 100 million EUR in 2024.
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Automation 10 26,33,62,71
Art 9 47,90, 91, 94
Cybersecurity 8 46, 62,70
Platforms &Infrastructure 8 58, 62, 95
Smart Cities & Homes 8 27,30, 58,62, 70
DevTools & Frameworks 8 62

Early Adopters 50

Enablers & Extended Ecosystem 183

Accelerators & Incubators & Investors 43

Organizations & Communities 41

Conference & Meetups 39

Research 20

Media 19

Universities & Educational Institutions 16

Public 5

Source: CROAI Association, . Adapted by the authors. NACE codes are NACE Rev. 2 2-digit codes, available here:

The Croatian Al landscape presents Al companies by
their activity on the market, which might differ from the
NACE sectors to which these companies belong. Based
on the CROALI list of companies, we have added the
NACE 2-digit sector category to each of the companies
to get insight into which sector they operate in. In com-
parison to the data presented in Figure 1, ICT sectors
prevail, but the share in percentage varies significantly.
When it comes to the Croatian landscape (Table 1), sec-
toral distribution shows that the largest share of Al com-
panies (71.1%) belongs to ICT sectors (NACE sectors
62 and 63), much above the 18.8% found in the survey
of Al using companies (Figure 1). Croatian landscape
data reveal interesting information on the high propor-
tion of Al companies coming from sectors 70 to 72 (Ac-
tivities of head offices; management consultancy activ-
ities; Scientific research and development; Rental and
leasing activities) and much less from the manufactur-
ing sectors.

Startups and companies engaged as service providers
and in data analytics using Al all come from the com-
puter programming and consultancy sectors. However,

4. DATA

This study uses the data from a survey on Al usage in
Croatian firms conducted on a sample of 506 firms that
reported using some Al in their business operations®. A
professional agency conducted interviews with manag-
ers, owners, or other persons responsible for each firm,
using the computer-assisted telephone interviewing
(CATI) method, in January and February 2025. The au-
thors developed the survey based on the literature re-
view.

We have extracted the firms identified as Al-developing
firms from the total sample surveyed. In sum, 66 firms
develop their Al solutions independently and/or in col-
laboration. Concerning the representativeness of our
sample, it is essential to note that the adoption of Al by

3 Survey was conducted within the project Determinants of
Determinants of Strengthening Technological Capabilities of
Different Sectors, Institute of Economics, Zagreb, 2025
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it seems that the more complex the field of Al-related
activity, the greater the likelihood that companies from
different NACE categories will emerge to provide Al
services within that industry. Thus, healthcare and life
sciences benefit from Al solutions provided by compa-
nies from ICT sectors, as well as from the manufactur-
ing of computer, electronic and optical products, whole-
sale and education. The sectoral affiliation of companies
contributing to the Al activity in the field of smart cities
and homes is even more diversified: companies come
from the manufacture of electrical equipment and other
transport equipment, computer programming, publish-
ing, and management consultancy sectors. In the field
of mobility, Al companies are from computer program-
ming, wholesale trade, and financial intermediation, ex-
cept insurance and pension funding sectors. The Croa-
tian Al landscape is covering many sectors and fields of
activity, and it would be interesting to deepen the insight
into the Al-developing firms as the most technologi-
cally promising part of the Al landscape in Croatia.

firms is a relatively novel research topic in Croatia, for
which no prior distributional information is available.
Consequently, we did not have predefined strata for our
sampling strategy.

When considering the overall representativeness of the
larger sample from which we selected Al-developing
firms, it is important to note that our sample closely re-
flects the population regarding firm size. However,
small, medium, and large firms are slightly overrepre-
sented. This is not unexpected, given that Al adoption
was a key selection criterion. Regionally, the sample in-
cludes a higher proportion of firms from North Croatia
and the City of Zagreb, while firms from Adriatic Cro-
atia are underrepresented. The most significant
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deviation from the general firm population is in sectoral
composition: companies in the Industrial and ICT sec-
tors are markedly overrepresented compared to those in

5. RESULTS

The total sample of 66 firms that develop Al includes
50 firms developing Al independently and 39 firms de-
veloping Al in cooperation with other firms. It means
that over one-third of the Al-developing firms surveyed
develop Al solutions and applications both inde-
pendently and in collaboration with other companies.
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the Service sector. We recognize this as a limitation to
the generalizability of our findings. Nevertheless, this is
the first study conducted on Croatian firms.

Regarding Al adoption, almost half of the sampled
firms can be classified as "standard" adopters, meaning
they adopt Al solutions at approximately the same time
as their competitors. Around 44% of the firms consider
themselves early adopters, while only 9% are late
adopters (Figure 2).

Figure 2: Al-developing firms by stage of Al adoption

I Early adopter [N Standard adopter [l Late adopter

Source: Authors’ work based on a survey.

Figure 3: Al-developing firms by size

I Vicro

N small

Medium Large

Source: Authors’ work based on a survey.

Among the Al-developing firms surveyed, 73.8% are
micro-sized firms with less than 10 employees (Figure
3). The share of micro firms accounting for 51% of all
active legal entities in Croatia (Croatian Bureau of Sta-
tistics, 2025) suggests that micro firms in Croatia have
significant potential in adopting new technologies and
developing innovative Al-based solutions and applica-
tions.

A closer look at the sub-sample of micro firms, often
not included in studies and reports on the Al-related ac-
tivities, reveals that more than half (about 56%) of the
micro firms surveyed have only one employee (Figure
4), supporting the idea that individual efforts can de-
velop Al solutions and applications.

Figure 4: Number of employees in micro firms
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Source: Authors’ work based on a survey.

Figure 5: Regional distribution of Al-developing firms

15
22.7%

54.5%

Panonian Adriatic
—_— Croatia —_— Croatia

City of
Zagreb

North
Croatia

Source: Authors’ work based on a survey.

Figure 6: Sectoral distribution of Al-developing firms (NACE 1-digit sectors)

I C-Manufacturing [l E-Water, sewage, waste [N

M-Professional, scientific
work

s gcT

G-Wholesale, retail,
motor vehicles

N-Administration

Source: Authors’ work based on a survey.

More than half of Al-developing firms (55%) are con-
centrated in the capital city of Zagreb (Figure 5). The
survey data do not allow us to conclude on the exact
settlement where the Al-related activity occurs, and it
would be interesting to explore further if Al develop-
ment is concentrated in urban regions with advanced in-
frastructure and networks, higher education institutions
(and therefore more skilled experts), and other resources
available.
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As expected, almost all Al-developing firms operate in
the ICT and manufacturing sectors (Figure 6). The man-
ufacturing sector, however, covers many specific sub-
sectors, so it was interesting to examine where Al solu-
tions and applications are being developed more pre-
cisely (Table 2). In the C-Manufacturing sector, nine
Al-developing firms manufacture machinery and equip-
ment, followed by electrical equipment. In the J-ICT
sector, Al-developing firms' subsectors are more ho-
mogenous because out of 28 firms in the ICT sector, 22
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operate in the computer programming, consultancy, and
related activities subsector.
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Table 2: Al-developing firms by NACE 2-digit classification

NACE 2-digit sector n %
62 Computer programming, consultancy and related activities 22 33.85
28 Manufacture of machinery and equipment n.e.c. 9 13.85
27 Manufacture of electrical equipment 5 7.69
63 Information service activities 5 7.69
20 Manufacture of chemicals and chemical products 4 6.15
32 Other manufacturing 4 6.15
72 Scientific research and development 3 4.62
26 Manufacture of computer, electronic and optical products 2 3.08
30 Manufacture of other transport equipment 2 3.08
10 Manufacture of food products 1 1.54
16 Manufacture of wood and of products of wood and cork, except furniture; manu-

facture of articles of straw and plaiting materials ! 154
25 Manufacture of fabricated metal products, except machinery and equipment 1 1.54
29 Manufacture of motor vehicles, trailers and semi-trailers 1 1.54
39 Remediation activities and other waste management services 1 1.54
46 Wholesale trade, except of motor vehicles and motorcycles 1 1.54
59 Motiqn pictl.lre,. Video.arll(.i television programme production, sound recording 1 | 54
and music publishing activities

70 Activities of head offices; management consultancy activities 1 1.54
77 Rental and leasing activities 1 1.54

Source: Authors’ work based on a survey.

The average number of employees within the Al firms
surveyed is 14.6, with a median of 2 (Table 3). Such a
pronounced discrepancy indicates that a small number
of firms employ significantly larger workforces, reflect-
ing the presence of a few larger enterprises within an
otherwise predominantly micro to small business. Ana-
lyzing the turnover, the mean figure is 1,959,423 EUR,
while the median is considerably lower at 127,024 EUR.
The standard deviation, which reaches 8,333,299 EUR,
indicates an extensive variation among the firms regard-
ing revenue generation capabilities, potentially reflect-
ing differences in market access, service offerings, and

client bases. Total assets average 1,616,490 EUR
among the firms, revealing a significant discrepancy be-
tween firms’ access to financial resources. The median
total assets at 153,284 EUR further support the assertion
that while some firms command substantial asset bases,
many are relatively asset-light, which might limit their
operational capabilities. The considerable standard de-
viation of 6,177,721 EUR alongside the min-max range
spanning from 359 EUR to 47,309,067 EUR illustrates
the marked asset disparities driven by differing strate-
gies in financial investment and growth trajectories
among these firms.

Table 3: Firm financials

Financials Mean Median St. Dev. Min. Max.
Number of employees 14.6 2 47.2 1 333
Turnover 1,959,423 127,024 8,333,299 0 65,000,000
Total assets 1,616,490 153,284 6,177,721 359 47,309,067
Fixed tangible assets 269,415 13,144 784,864 0 4,427,669
Fixed intangible assets 49,386 0 979,166 0 7,825,646
Turnover per employee 82,641 47,181 106,913 0 527,143
Total assets per employee 225,465 43,607 1,129,353 359 9,137,410
Fixed tangible assets per 78,421 3773 450,812 0 3,625,629
employee

Fixed intangible assets per 7,200 0 32,058 0 238,000
employee

Notes: All monetary variables are in EUR for 2023. “St. Dev.” denotes standard deviation.
Source: Authors’ work based on a survey.
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The turnover per employee metric is pivotal to under-
standing financial health and performance, averaging
82,641 EUR. The median of 47,181 EUR underscores
that while some firms generate revenue relative to em-
ployee count, many struggle with operational effi-
ciency. The extreme variability, indicated by a maxi-
mum of 527,143 EUR, may highlight the effectiveness
of certain firms' business models or the strategic posi-
tioning of their services in the market. Turning to total
assets per employee, the average is recorded at 225,465
EUR, with a median of 43,607 EUR. This disparity,
alongside a staggering maximum of 9,137,410 EUR,
suggests that certain firms operate with highly asset-in-
tensive frameworks, potentially signifying a strategy
prioritizing large-scale investment in physical and in-
tangible resources. The implications of such a measure
on firm scalability and operational efficiency warrant
further analysis, particularly regarding how these asset
structures impact competitive advantages stemming
from capital investments.

6. CONCLUSION

The intertwined activity of Al startups and companies
in Croatia supports the assumed multiplicative effect
that Al adoption and development might have on the en-
tire economy. However, there are no reliable statistics
on Al users and Al service providers, and Croatia is not
an exception. More structured and methodologically
consistent evidence and monitoring of the Al landscape
in Croatia would enable targeted policy measures for
this heterogeneous business and enable spillovers of Al
development and adoption effects to other sectors and
out of the national market.

The sectoral distribution of Al-developing firms in Cro-
atia corresponds to the situation in the CEE region,
showing early signs of specialization in industry-spe-
cific Al solutions. The majority of Al-developing firms
in Croatia operate in manufacturing (46%) and the ICT
sectors (43%). Al solutions are also developed by com-
panies registered in professional services and scientific
work, and other sectors developing Al are emerging.
The Al development is in over than 50% of cases per-
formed in micro firms, and it is densely concentrated in
the capital city of Zagreb area. Financial results of Al-
developing firms in Croatia should be taken with cau-
tion because of a large variation among the firms re-
garding revenue generation capabilities, and due to the
difficulties in distinguishing revenues from Al produc-
tion from other revenue sources. Despite its limitations
in terms of the size and completeness of the Al-
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It is important to note that the available data does not
allow for a definitive assessment of the financial returns
generated solely from Al-development activities. In
many cases, Al development likely represents only one
component of a firm's broader operational scope. This
is particularly plausible for firms classified under sec-
tors such as food manufacturing or the wood industry,
where Al may be integrated as a supporting function ra-
ther than a primary product or service offering. Further-
more, micro and small enterprises that engage in Al de-
velopment are more likely to do so to produce market-
oriented Al solutions. Commercializing Al products
and services may represent a core business strategy or a
significant source of potential revenue for these firms.
Therefore, any evaluation of Al development in Croatia
must account for the diverse roles and business models
associated with Al across different firm sizes and sec-
tors.

developing companies’ sample, this research indicates
an existing Al development potential in Croatia. The
specifics of Croatian Al-developing firms call for more
systemized research and statistical evidence. The proper
identification of this subsector is a prerequisite for its
development, for which an EU framework already ex-
ists.

The EU digital agenda includes many measures to sup-
port Al development and to overcome the barriers that
young firms and start-ups, micro and MSEs, face in se-
curing the resources needed to develop and commercial-
ize Al solutions. One of the recent initiatives within the
European supercomputing initiative’s regulations (Eu-
roHPC) is to facilitate the creation of Al factories, de-
signed to create a robust and interconnected network of
Al hubs. Acting as one-stop shops, they will offer Al
startups, SMEs, and researchers comprehensive sup-
port, including access to Al-optimised high-perfor-
mance computing resources, training, and technical ex-
pertise. Shared supercomputer facilities provide SMEs
with access to immense computational power, enabling
them to train complex Al models more efficiently and
to enter the global Al market!. The Croatian govern-
ment announced that the drafting of the national Al
strategy would start in 2025. Therefore, creators of na-
tional policy should acknowledge the potential of Al-
developing firms in Croatia and align the policy
measures accordingly.
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