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This analysis was carried out as part of the preparation
work for the Croatia Digital, Innovation and Green
Technology (DIGIT) project. The analysis is presented
through a Policy Brief and a full report. The findings
of this analytical work informed the design of the
DIGIT project, and on June 22, 2023, the World
Bank Board approved financing to the Republic of
Croatia to advance research and innovation with a
digital and green focus by improving institutional
infrastructure and research performance of research
organizations and firms. The USD 116.4 million
DIGIT Project will support the efforts of the Croatian
government to strengthen its institutional capacity
to deliver research and innovation policies, increase
resources for applied research and experimental
development, and support the digital transformation
and the green transition of the economy. Digital

Croatia
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transformation helps with the integration of digital
technologies to increase productivity and economic
efficiency. The green transition promotes and boosts
the application of solutions to help the country
transition towards an economy with neutral effects
on the climate and the environment.

DIGIT project activities will finance, through various
grant schemes, digital and green research and

innovation, and will complement and enhance the

effectiveness of investments and build the capacities
of institutions to deliver on this agenda. The project
will also support reforms envisaged in the National
Recovery and Resilience Plan (NRRP), the Smart
Specialization Strategy (S3), and activities important
for the country’s accession to the Organisation for
Economic Co-operation and Development (OECD).
The Project will be carried out in close cooperation
with the Ministry of Science and Education.

Croatia has been struggling to boost productivity
growth in recent years. Despite increased capital and
labor productivity investments during the country's
EU accession in 2013, total factor productivity has
stagnated. Croatian firms, except those in the tourism
sector, lag regional comparators on productivity.

Digitalization is a critical driver for improving
productivity and competitiveness among Croatian
firms. However, the private sector in Croatia faces
several hurdles to creating and using digital
technologies. Croatia ranks below its regional
peers in various digitalization indices, indicating
lower adoption and use of digital technologies in
the economy and society.

1 Croatia's regional comparators selected for this analysis include
selected Central and Eastern European EU member states such
as Austria, Bulgaria, Hungary, Poland, Slovenia, and Slovakia.

This policy brief explores several key factors for the
digitalization of the Croatian economy, including
the implications of global digitalization trends for
the private sector; factors influencing the adoption
of digital technologies by Croatian firms (such as
regulations, skills, infrastructure, finance, and trust);
the extent of digital technology usage among
Croatian firms based on size, age, and sector;
the development of new digital technologies in
the Croatian research sector; the performance of
the ICT sector compared to regional peers; and
current policies and programs in place to support
digitalization in Croatia.




Digitalization Drivers
and Barriers

Uneven digital infrastructure usage
and skills outmigration constrain
digitalization.

Developed physical capital and technological
infrastructure are an essential precondition for
digitalization. Although Croatia’s broadband and
mobile network infrastructure is comparable to
regional peers, there are disparities in broadband
coverage and usage between urban and rural areas.
5G coverage has made bold strides, reaching 82
percent of populated areas in 2022 (up from 34
percentin 2021), compared to the EU average of 81
percent.? On the other hand, rural areas continue
to lag in terms of very high capacity network (19
percent in 2022) relative to urban Croatian areas
(61 percent) and comparative rural penetration

2 European Commission. (2023). Digital Economy and Society Index
2023—Croatia.; European Commission. (2023). Digital Economy
and Society Index 2023—Austria.; European Commission. (2023).
Digital Economy and Society Index 2023—Slovenia.

in Austria (27 percent) and Slovenia (51 percent).
Moreover, 5G coverage, while expanding, reaches
34 percent of populated areas, compared to the
EU average of 66 percent.® Fixed broadband prices
are high relative to peers and incomes, affecting
take-up rates. Postal and delivery infrastructure,
critical for e-commerce, is also a challenge.

Skills and human capital are crucial for digital
technology adoption and creation. A relatively high
share of the Croatian population has basic or above-
basic digital skills (47 percent), more than the EU
27 average of 40 percent.* However, Croatia lacks
a clear comparative advantage in specific digital
skills compared to regional peers. Employment of
workers with digital skills concentrates in knowledge-
intensive sectors, but there are challenges infilling
vacancies due to a lack of applications and relevant
qualifications. Figure A shows that, compared to

3 Ibid.

4  According to the European Digital Economy and Society In-
dex, the distinction between “basic” and “above-basic” digital
skills hinges on whether users reported the majority of their
skills in the five surveyed skill-sets as at 'at least basic level' or
“above-basic”. The skills-sets considered are: Information and
data literacy; Communications and collaboration; Digital content
creation; Safety skills; and, Problem solving skills.

Figure A. Between 2015 and 2019, Croatia experienced the highest negative net migration of

digital skills in the region
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peers, Croatia faces a more intense net emigration
of workers with digital skills, further exacerbating
the digital skills gap.

Firm capabilities, access to finance, the
regulatory framework, and socio-cultural
capital are insufficient to support the
digital transformation.

Managerial capacities and firm organization play
critical roles in digital adoption, but Croatian firms lag
the global frontier in managerial capacity. Although
a high percentage of Croatian firms have Internet
access, the share of firms with websites is lower
than the EU average. Croatian firms also lag their
peers in technology management metrics. Fewer
Croatian firms use technology licensed from foreign
companies, and a smaller share of firms in Croatia
have internationally recognized quality certification.

Access to finance is another challenge for digital
start-ups and established SMEs in Croatia. Many
SMEs, especially young ones, find that access to
equity sources of finance is difficult. Bank lending
isthe predominant financing source, but is difficult
to obtain for start-ups and a significant portion of
SMEs due to the high costs of capital and collateral
burdens. In a survey on firm-level productivity
conducted by the World Bank in Croatia in 2019,
almost a third of respondents were fairly dissatisfied
or very dissatisfied with the high cost of capital and
collateral burdens of external finance.®> Moreover,
between 2011 and 2021, Croatia had only 49 venture
capital backed startups, compared to 67 in Slovenia
and over 100 in Bulgaria.®

Croatia hasimplemented regulationsin line with EU
standards, which should facilitate digitalization and
market access. However, EU regulations can also create
challenges for e-commerce, particularly concerning
Croatia's regional trading partners outside the EU.
Croatia also has stringent competition regulations,
and the telecommunications sector has more
competition restrictions than most regional peers.

5 World Bank. 2019. Croatia Public Expenditure Review for
Science, Technology, and Innovation: Analysis of the Quality
and Coherence of the Policy Mix.

6 Ibid.

Croatia has made efforts to make government
data accessible through e-governance and open
data systems. However, challenges remain in
terms of data availability and quality, as well as the
capacity of local governments to implement open
data policies. The usage of the e-Citizens project,
Croatia’s primary e-governance system, remains
low, and there are perceived barriers to accessing
e-government services.”

In terms of social capital and culture, Croatians rank
in the middle of regional peers in terms of trust in
digital technologies. They generally experience
fewer online security incidents and have fewer
online security concerns than the EU average.
However, there is still a preference for cash-on-
delivery among Croatian consumers, indicating a
lack of trust in online shops.

Addressing these demand-side factors, such as
improving firm capabilities, enhancing access to
finance, streamlining regulations, and fostering trust
in digital technologies, is crucial for boosting digital
adoption and investment in Croatia's private sector.

Institutional and policy focus is improv-
ing, but governance must be streamlined
and interventions expanded to meet the
demands of bottom-up digitalization.

Croatia is working on developing policies and
institutions to support digitalization. However, there
are challenges in determining specific interventions,
ensuring balanced investment, and coordinating
the efforts of multiple stakeholders involved in the
digital agenda.

In the previous EU programming period, Croatia
provided some funding for digital activities,
primarily through the Improving Competitiveness
and Efficiency of SMEs through ICT program.
However, this funding was insufficient to meet
the market needs for digital technology adoption.
Croatian research and innovation policy is now
increasing its focus on the adoption and creation

7 Zoroja, Jovana and Ivan Strugar. 2020. E-Government in Cro-
atia: Perceived Quality and Obstacles Among Younger Users.
University of Zagreb.
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of digital technologies. Although significant
funding has been allocated to support technology
adoption in the forthcoming years, the specific
interventions are yet to be determined, raising
uncertainty about the level of support for digital
transformation. Limited funding is also available
for research and development (R&D) focused on
digital technologies.

The governance of digital policies in Croatia involves
various policy entities, including government
offices and ministries responsible for different
aspects of digitalization. The Central State Office
for the Development of the Digital Society leads
digitalization efforts in public administration. The
Ministry of Economy and Sustainable Development
covers the digital adoption agenda in the private
sector, while the Ministry of Science and Education
shares responsibility for digital creation and research.
Other stakeholders, such as HAMAG-BICRO and
the Croatian Science Foundation, also contribute
to the technology adoption and creation agendas.
Croatia's decentralized approach to digitalization
governance is not uncommon globally, with different
countries having different models. However, the
issue is that there is no clear ownership and strategic
vision of the country’s private sector digitalization
and digital innovation agenda. Certain actions
are in place to streamline the governance of the
digital agenda—the National Artificial Intelligence
(Al) Strategy is in drafting, while others such as
the Smart Specialization Strategy is awaiting
implementation—however, it is premature to

Table A. Technology classification

TECH CATEGORY DESCRIPTION

TRANSACTIONAL

TECHNOLOGIES .
asymmetries

INFORMATIONAL
TECHNOLOGIES

OPERATIONAL
TECHNOLOGIES

Source: World Bank Group & LinkedIn Corporation.

Technologies that match supply and demand to
facilitate market transactions by lowering information

Technologies that exploit the exponential growth of
data and the reduced cost of computing;

Technologies that combine data with physical
automation to reduce production costs

assess how and whether the various governing
bodies will be able to effectively coordinate
interventions across sectors, technologies, and
strategic frameworks.

Digital Technology
Adoption and Creation

Technology adoption is improving,
but must accelerate to keep up with
regional peers and capitalize on potential
productivity hikes.

The analysis of technology adoption utilizes
a framework that classifies technologies into
three categories: transactional, informational,
and operational technologies (see Table A for
definitions and examples). Currently available
data on technology adoption in Croatia focuses
on advanced technologies, such as enterprise
resource management (ERP), customer relationship
management (CRM), big data, or Al. However, this
does not mean that policymakers should neglect
supporting the adoption of more basic digital
technologies. In fact, firms with a lower level of
digital sophistication will initially need to focus
on adopting basic digital technologies for general
business functions, as “leapfrogging” in digital
sophistication is a rare occurrence. For example,
in comparator countries such as Poland, most
firms are missing basic digital technologies, and

TECHNOLOGIES

e-Commerce
platforms

CRM, ERP, cloud
computing, big data
analysis, Al, cybersecurity

|oT, robotics,
3D printing




firms with lower digital sophistication often over-
report their levels of digitalization.® This too may
be the case in Croatia; however, data collection
is underway through the Technology Adoption
Survey which should further evince the state of
firm digitalization as well as related bottlenecks
and opportunities.®

TRANSACTIONAL TECHNOLOGIES. The share
of Croatian internet users that bought goods or
services online grew by over 30 percent from 2017
to 2022, while the share of national GDP from
e-commerce more than doubled during that period,
growing from 0.6 percent in 2017 to 1.75 percent
in 2022.° Croatian firms excel in e-commerce
activities, with 30 percent of domestic firms selling
online in 2023, a higher rate than in regional peers
and the EU 27 average (23 percent)." However, in
2023 Croatian firms received on average around 15
percent of their total turnover from e-commerce,
below the EU average of 18 percent.?

8 Cirera, X,, Comin, D. and Cruz, M., 2022. Bridging the techno-
logical divide: Technology adoption by firms in developing
countries. World Bank Publications.

9 The World Bank is implementing a national survey to measure
the level of technology adoption in Croatian firms, identify bar-
riers and challenges in adopting and upgrading technologies,
and benchmark firms with other countries in the adoption of
Industry 4.0 technologies.

10 Ecommerce Europe. 2022. 2023 European e-Commerce.

n Eurostat.

12 lbid.

INFORMATIONAL TECHNOLOGIES. Adoption of
CRM and ERP software lags European peers across
firm sizes and sectors, whereas cloud computing
services are used at higher rates than regional
peers.”® Croatian firms use big data applications more
than regional peers, except in a few sectors related
to tourism.™ The tourism industry would especially
benefit from increased use of big data, especially
considering the share of online transactions and
e-commerce penetration in tourism. For example,
firms in tourism could use data on booking, social
media, location, and customers to analyze past
performance, estimate future demand, or optimize
their pricing. The use of Al tools and applications
is limited and, surprisingly, has a negative impact
on firm productivity between 2016 and 2018. This
seemingly counterintuitive finding may be due
to the fact that, in this time period, the market
for Al services was in its infancy, and the lack of
standardized Al services and products may have
initially created inefficiencies or confusion. Since
then, the quality of Al services and products has
improved and become more mainstream. More
reliable and up-to-date data is expected from the
ongoing Technology Adoption Survey.

OPERATIONAL TECHNOLOGIES. In terms of
operational technologies, Croatian firms use loT

13 Ibid.
14 |bid.

Figure B. The use of industrial robots in manufacturing continues to lag regional comparators
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devices at similar rates to the EU average, but medium
and large firms lag regional peers. The adoption of
industrial robotics and 3D printing systems is low
among medium and large firms, whereas small
firms show higher adoption rates. As shown in
Figure B, the manufacturing sector in Croatia uses
industrial robots and 3D printing at lower rates (15
percent) than the EU average (18 percent).

These findings suggest that the underutilization of
digital technologies in Croatian firms, particularly
informational and operational technologies, hinders
the firms' productivity and innovation potential.

Despite recent growth of the ICT sector,
the potential for technology creation is
going unrealized.

R&D investments in Croatia were relatively low
compared to peers in 2022, with investments in
research amounting to 143 percent of GDP, below the
EU average (2.24 percent). Private sector investments
in R&D (0.78 percent) were also below the EU
average (1.48 percent). However, both overall R&D
investments and private sector investments in R&D
have increased significantly since 2017. The Croatian
information and communication (ICT) sector spent
less on R&D than regional peersin 2021, but there are
indications of increased R&D activity in recent years.

Croatia did not have specific research support
programs for developing digital technologies during
the last EU programming period. However, there
were grant programs that could have supported
digital R&D projects. The ICT sector, particularly
firms engaged in computer programming, were
the primary beneficiaries of these programs,
indicating significant investments in R&D in the
ICT sector in recent years.

Investments in digital R&D and digital knowledge
sharing positively impact firm competitiveness,
growth, and innovation. Firms that invest in digital
R&D and knowledge sharing are more likely to
benefit from turnover growth, enjoy employment
growth, and introduce new product and process
innovations. The positive impacts are stronger for
small and medium-sized enterprises (SMEs) and
firms in the services sector.

Croatian firms and research institutions had low
participation in Horizon 2020 programs targeting
digital technologies compared to peers.”® This
evidence suggests lower competencies in digital
technologies compared to regional peers. Croatia
also ranked lower than its peers in producing
computer science publications and creating

15  Eurostat.

Figure C. Croatia’s share of global advanced technology patents remains notably lower than most
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patents related to advanced technology patents.’

Croatian digital businesses are younger than those in
peer countries, with most founded in the last decade.”
The density of digital businesses comparable to
peers when considering GDP and population.’®
The top subsectors for Croatian digital businesses
include marketing tech, telecom, entertainment
tech, and FinTech. However, subsectors such as
e-Commerce, health tech, and security are not
well represented.

The ICT sector in Croatia contributes a significant
share to GDP but has lower employment and labor
productivity compared to peers. Labor productivity
growth in the Croatian ICT sector has been slower
than in emerging ICT hubs. While Bulgaria’'s ICT
sector experienced dramatic productivity growth
(over 8 percent) from 2016 to 2020, Croatian ICT
firms saw a much more modest productivity growth
of 1 percent.® ICT exports provide a relatively lower
contribution to the country’s export basket (2
percent of goods exports and 8 percent of services
exports), compared to regional peers.?®° The low
levels of employment, productivity, and export
growth may be attributed to limited investment
in R&D and overall systemic conditions.

Key Challenges,
Policy Gaps, and
Recommendations

Although Croatia has shown some progress in
creating digital technologies, there is still room
for improvement its digital support portfolio in
terms of R&D investments, research capabilities,
innovation, and export growth in the ICT sector if
the country is to achieve its strategic targets and
realize a robust digital transformation.

16 SCIMAGO; OECD.

17  World Bank Digital Business Database.

18 Ibid.

19 Eurostat; based on gross value added per employee.
20 World Bank Data, 2021.

Governance of digital innovation should
be streamlined and coordination
strengthened.

Advancing the digital innovation agenda requires
clear leadership and strategic vision. There isa gap
in digital governance, especially regarding private
sector technology adoption and creation. At the
strategic level, there must be clear ownership, vision,
commitment, and coordination. At the operational
level, the institutions in charge of the agenda wiill
require resources and specialized teams with the
expertise to support innovation actors, whether
they be researchers, start-ups, or mature firms.
Given the broadly shared strategic frameworks
for digitalization, governance bodies—such as the
Ministry of Economy and Sustainable Development
and Ministry of Science and Education—should
strengthen regular channels of coordination and
consider merging human resources to ensure
effective and predictable policy interventions. This
may be particularly relevant for the shared Smart
Specialization Strategy, which spans technology
readiness levels and seeks to implement many
of the strategic objectives of the digital agenda.

An online one-stop shop for digitalization support
could be a useful tool in establishing awareness of
the digitalization agenda. The one-stop-shop would
assist citizens and enterprises in accessing a broad
range of digitalization services, from diagnostics to
training modules and even financial support. Such




a solution may also alleviate policy coordination
failures and ensure that the digital agenda
receives the requisite attention to achieve the
country’s strategic objectives. International best
practices may be a starting point in defining the
scope and functions of such a one-stop shop in
Croatia. The New Zealand Digital Boost, Spanish
Aceler Pyme, and French Francenum platforms
allow companies easy access to diagnostic and
advisory services and facilitate their technology
adoption through educational videos and targeted
adoption support. The digital window can also
provide more business development-oriented
support. For example, the e-Estonia platform
provides G2G, B2G, and B2B matchmaking
support, focusing on pairing Estonian companies
with clients abroad.

Support for digital adoption is moving
in the right direction, but instruments
should include more soft support and
ensure that smaller, less-tech savvy
firms are not left behind.

E-commerce, though developing at a good pace,
could benefit from additional policy support.
Although Croatian firms generally sell online more
than regional peers, medium and large firms
have a lower share of their turnover from online
sales than the EU average. The planned Digital
Voucher and Digitalization Grant schemes can
target e-commerce skills and the development of
business modelsin lagging medium firms. Support
tolarge firms requires a different financing approach
(for example, to consider a credit instrument or
advisory services).

CRM and ERP software adoption lags across all firm
sizes and sectors and is unlikely to be sufficiently
addressed in the policy mix. No policies are
dedicated to supporting adopting such technologies
outright, though firms may use the Digital Voucher
scheme to buy CRM and EPR software. The NRRP's
skills vouchers may also support this technological
uptake. Digital Innovation Hubs, coupled with
outreach and case studies showing the benefits
of these applications, could help raise awareness
and adoption.

The Croatian manufacturing sector and medium
and large firms across all sectors could benefit
from an uptake in operational technologies (loT,
robotics, 3D printing). The Strategic, high-technology
ICT & improvement of business processes of SMEs
scheme can support the adoption of operational
technologies of SMEs in lagging sectors. However,
there appears to be a gap in the planned policy mix
to support large, established firms that may struggle
with adopting these technologies. This gap in the
policy mix should be amended. Moreover, program
design should ensure that the most adequate and
up-to-date operational technologies are supported.

Croatian policy-makers could consider some of
the following support instruments to address
constraints on digital technology adoption:

® Digital diagnostic tools can support the
assessment of firms' digital needs. Many
digital self-diagnostic tools are integrated into
online one-stop shops for firm digitalization
and are seen as a critical first step toward
addressing firms' technological needs. The
diagnostic could be conducted by experts or
self-administered through the digital window. In
the context of Croatia's policy mix, the diagnostic
could be a precondition to access follow-on
tailored support, such as digitalization grants
or vouchers, soft support, consulting or advisory
services, and so on. Several governments have
enacted such policy tools, with the Singaporean
CTO-as-a-Service leading as a best practice.

® 9



Under the support scheme, firms undergo
an expert diagnostic before receiving tailored
support implementing derivative technology
adoption action plans.

® Digitalization vouchers or grants provide
financial support for firms to access technical
assistance and business advisory services
or buy and integrate digital technologies.
Offering them may substantially reduce firms'’
reluctance to adopt because it minimizes the
risk firms take on when investing in digital
technology and ensures investments are
appropriate for the pursued outcome. Funding
for this instrument has been earmarked in ESIF
and NRRP, but the success of the instrument
will hinge on design and implementation
specifics. As shown by the Irish Digitalisation
Voucher, such instruments must demonstrate
flexibility in their application—allowing
beneficiaries to apply them to customer
services, internal processes, or product or
process optimization. Similar programs include
British Digital Enterprise Vouchers, Danish
SMV Digital Vouchers, and the US State of
lowa’s Technology Investment Program.

Support for digital creation must be
expanded to propel domesticinnovation,
catalyze technology adoption, and
capitalize on existing infrastructure
and capacities.

Digital technology creation is lagging, and support
policies are few. Croatia performs poorly in creating
new digital technologies (publications, patents,
and start-ups) relative to peers. The planned policy
mix only includes a single program specifically
targeting digital creation (providing matching
funding for Horizon Europe and Digital Europe
program beneficiaries). The policy mix’s focus on
later stages of technological development may
also inhibit the emergence of a project pipeline.
The policy mix imbalance may thus have other
spillover effects for investment in ICT as firms,
especially start-ups, struggle to get technologies
to commercialization. In recent years, firms in the
ICT sector received the largest share of funding
from national programs supporting business R&D,

soitisunclear whether R&D schemes targeting
digital technologies are needed. However, the
overall lack of innovative outputs suggests that
there is notable room for Croatia's ICT sector to
grow into a technology producer—as identified
by the country’s Smart Specialization Strategy
2029—and more targeted support could be
essential to this objective.

Access to finance continuously hampers the growth
of ICT sectors and with-it innovation outputs—many
government support instruments are trying to
close this gap. The average investment deal size
is smaller, and the average time to raise funds is
longer, for Croatian digital start-ups than start-
ups in peer countries; this indicates an immature
investment ecosystem for digital businesses. The
Investment in equity and quasi-equity financial
instruments (NRRP) could provide co-investments
to digital enterprises, increasing the supply of
equity investments available. However, the most
important factor will likely be to improve the
pipeline of investment-ready companies. The
NRRP Start-up grant funding and Strengthening
and Enhancing Accelerating Activities programs,
and the ESIF Improving the quality of business
support institutions and Consulting and business
mentoring services programs can all contribute
to improving the quality of start-up support for
digital businesses and enhancing investment
readiness of digital start-ups. These programs
should include mentors, trainers, and experts with




experience in the IT sector or new digital business
models to ensure they can prepare companies
with digital solutions for investment and scale-up.

Considering the context of Croatia's ICT industry and
international policy practices, these instruments
and solutions ought to be examined to propel
domestic digital creation:

® An Investment Readiness Program For
Digital Start-ups — may support start-upsin
attracting investments to scale their digital
solutions. Investment attraction may be
improved through mentoring and advisory
services and other complimentary support
services. Though the instrument is not a
novelty for practitioners, it has recently received
significant focus.The World Bank's Investment
Readiness Program for Innovative SMEs in
Western Balkans offered structured online
business assessment, individualized mentoring,
weekend masterclasses, and pitch training.
Thisresulted in increased investment readiness
and increased the likelihood of bringing in an
outside investor. This support may be key in
the Croatian context, because investments
in ICT lag and many young firms struggle to
get access to finance.

® Industry 4.0 R&D grants — can improve
innovation outputs and build a pipeline of
investment-ready firms by extend co-financing
to develop competitive new products or
services within digitalization and Industry 4.0
technologies. Financing could also be used to
develop a digital sales or service concept ifthe
solution uses one or more of the Industry 4.0
technologies. This arrangement may alleviate
systemic financial constraints on Croatian firms
and spur targeted firm R&D. Countries have
found the most success where complementarity
is achieved between industry and academic
research. The Danish Digitalization Boost co-
finances collaborative research and knowledge
exchanges between a consortium of firms
and research organizations to catalyze lasting
public-private linkages, mobilize private capital,
and improve the market potential of research.
Other international examples focus policy

efforts on more narrow sectoral niches, such
as the UK’s Driving the Electric Revolution
Challenge. The GBP 80 million fund provides
grant funding to firms that can optimize
energy use in manufacturing, emphasizing
digital solutions. Such a program may serve
as a template for ‘more creative’ instruments
that favor specific-sectoral challenges.

® Industry 4.0 Competence Centers or test
beds — develop university and research-
organization-based competence centers that
support developing, testing, and implementing
Industry 4.0 technologies, processes, and
business models. The instrument may also
be opened to vocational schools and other
stakeholdersin the innovation framework. The
Czech Institute of Informatics, Robotics, and
Cybernetics is a sound example of how test
beds can support firm development through
a quadruple helix approach. The Institute
provides comprehensive business, research,
and technical support to start-ups and firms
in ICT. The program could be targeted at
specific challenges or industries, such as the
manufacturing sector (e.g., German Mittelstand
4.0 program), to reduce overlap with Croatia’s
Digital Innovation Hubs (NRRP).

Support for developing digital skills
must intensify if it is to keep up with
market demand and technological
advancements.

The country’s digital skills mix is failing to keep
up with market needs; policies to address these
shortcomings have potential but could be amplified
by complementary instruments. Croatia lacks a
clear advantage in any specific digital skills (such
as Al, cybersecurity, human-computer interaction,
or data science), and there is evidence of a worrying
outmigration of workers with advanced digital
skills. The Digitalization Grants scheme can provide
support for improving digital skills in established
firms. The NRRP voucher program (EUR 40 million)
may support this aim, but because it relies on a
limited supply of domestic providers and adheres to
the prescriptive Croatian Qualification Framework,
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it is unlikely to address specific technological skill
sets that meet firms' needs. Additional support
could be provided as tax credits to companies for
digital skills training and developing digital skills
in higher education.

The skills agenda, though expanded under the
current policy mix, could benefit from additional
instruments and policy focus:

® Digital skills and training are paramount to
the maintenance and growth of Croatia’s
ICT industry and the economy'’s digital
transformation. By enhancing digital skills,
policy-makers can address constraints related to
firm capabilities and mitigate firms' reluctance
to digitalize. Enhancing digital skills should
include the development of seminars, courses,
or training modules on the use of digital tools
and processes—such as digital marketing,
e-commerce, cloud services, and e-invoicing—
targeting managers and employees of SMEs.
Around the world, such training tools are
sometimes provided online for free through a
government website, for example, in Australia
and New Zealand. However, vouchers such
as those planned under the NRRP are viable
hands-on support instruments where a skills
development provider market is sufficiently
developed to address market needs.

® Digitaltraining taxcreditscanserve asan alternative
to vouchers and online skills development
tools. Such incentives may motivate firms to
finance employee upskilling in technologies

and processes most relevant to their firm, while
allowing for increased flexibility. Tax credits for
the provision of digital training courses may
be scaled based on firm size, industry, and
regional development priorities. One of the
instrument’s objectives should be to achieve
change in firm behavior regarding future needs
for upskilling and, subsequently, technology
adoption. The Italian Tax Credit 4.0 provides
scaled tax incentives (70 percent of eligible costs
for small enterprises, 50 percent for medium,
and so on) for training in advanced digital sales
and marketing, ICT, production techniques, and
technology. Australia has also recently pursued
this instrument, announcing 120 percent tax
deductions for all firm spending on digital
training—as a result, a firm that spends AUD
100, would receive AUD 120 in tax deductions.
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NOTE: This brief is a product of the staff of The
World Bank. The findings, interpretations, and
conclusions expressed in this report are entirely
those of the authors and they do not necessarily
reflect the views of The World Bank, its Executive
Directors, or the governments they represent. The
World Bank does not guarantee the accuracy of
the data included in this work, which is drawn from
multiple external sources. Nothing herein shall
constitute, or be considered to be, a limitation upon
or waiver of the privileges and immunities of The
World Bank, all of which are specifically reserved.
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