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Potential for Increased Use of Artificial Intellegence in
Danish Research and Innovation

Artificial intelligence (Al) will enhance the quality and
relevance of Danish research and innovation (R&l)
and create prosperity and welfare if utilized appropri-
ately and critically. However, there is potential to in-
crease the use of Al by Danish companies and univer-
sity researchers for R&I. In light of global competi-
tion, it is crucial that Denmark invests in its own Al
strengths and supports the Danish research and inno-
vation system to seize opportunities while avoiding
ethical and security pitfalls.

It is estimated that by 2030, Denmark can increase the
annual GDP growth by 1.6 percentage points and
achieve several welfare improvements through the use
of existing Al solutions for automation and efficiency
across sectors." Al is particularly well-suited for collect-
ing, categorizing, analyzing, and interpreting large vol-
umes of data and is expected to especially accelerate
R&, thereby increasing the prosperity and welfare re-
turns from R&I.2 In the winter of 2024, the Danish Coun-
cil for Research and Innovation Policy (DFiR) hosted a
series of debates on the potentials, risks, and barriers
associated with the development and use of Danish Al.
This was done in collaboration with the Ministry of Digi-
talization, the Pioneer Center for Al, and the Knowledge
Center for Foundations.?

Potential for Better Utilization of Al in Danish R&I
Denmark has been among the top five countries in inter-
national rankings for digitalization for several years,* but
is now outside the top 10 in rankings for investments in
Al talent, Deep Data quality and availability, digital net-
works and computing capacity, Al research, as well as the
state's commitment and engagement in these areas.’ Fin-
land holds the leading position in the Nordic region and
is internationally in the top five.

It's not because Denmark has been idle. Since 2012,
Denmark has invested over 1 billion DKK in foundational
and health data programs, a data guide, and a language
technology platform to improve Danish public data and
language resources, providing access for companies and
public institutions. During the same period, the Danish
e-infrastructure Consortium has invested over 1 billion
DKK in high-speed networks and computer systems for
Danish researchers, including 3% of the capacity in LUMI
in Finland, one of the three supercomputers in the Euro-
HPC project.
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Denmark has also invested in Al research, development,
and application. Since 2020, more than 500 million DKK
has been allocated to Al research, enabling the establish-
ment of the Pioneer Center for Al, co-financed with pri-
vate foundation funds. In the same period, more than 500
million DKK has been invested in advising and financing
the development and dissemination of Al in the private
and public sectors through Innovation Fund Denmark, Al
Denmark, public signature projects, and grant pools.
Denmark also participates in major European programs
such as CitCom.ai and Al-Matters.

With the digitalization agreement, 230 million DKK is al-
located to improve data quality and availability, in addi-
tion to 100 million DKK to strengthen Denmark's engage-
ment in the EU and internationally. With the 700 million
DKK agreement between the Novo Nordisk Foundation,
EIFO, and NVIDIA, one of the world's fastest computers
will be established in Denmark by 2025. This will bring
Denmark closer to the international Al elite.

Al is being utilized, but there is potential for better ex-
ploitation of Al in Danish R&I. In 2023, a larger proportion
of companies in Denmark used Al (15%) than in any other
EU country. The proportion of companies using Cloud
(70%) and Big Data (27%) was also higher in Denmark
than in most other countries.® DFiR estimates, based on
data from Statistics Denmark, that approximately 25% of
research and development-active companies use Al for
research and development.” Similarly, Al appears to be
used hesitantly in academic research and primarily for
editing language and content in, for example, research
proposals, rather than for design, methodology, theory,
data collection, and analysis.®

During DFiR's series of debates, several barriers to the
development and dissemination of Al in R&l were high-
lighted, including uncertainty and lack of guidance on
guidelines for ethical Al and data security, which is oth-
erwise one of Denmark's strengths, and the shortage of
profiles with IT skills who can develop and support the
use of Al, as well as ensure the quality and security of
Deep Data.

Ethically Responsible Al and Data Security

Common ethical principles and guidelines for Al have
been developed for Danish public authorities and private
companies as part of Denmark's Al strategy from 2019



and under the auspices of the Data Ethics Council. Addi-
tionally, 6.6 million DKK has been allocated for capacity
building, as well as networking and dissemination activi-
ties on cyber and information security, and the Data Eth-
ics Council was strengthened with 22.5 million DKK in
2022. Nevertheless, companies that use Al tools express
uncertainty about guidelines for data usage (24%) and
data security (26%)° while several university researchers
call for clearer Al guidelines.'

The uncertainty about data ethics, data security, and EU
regulations has been addressed with the new digitaliza-
tion agreement. The business-oriented data ethics effort
is continued with 6.9 million DKK, and practical guidance
for companies and authorities on the rules stemming
from the EU's Al regulation and GDPR is established with
17 million DKK. These initiatives should be closely moni-
tored to ensure there are sufficient legal competencies
available to provide guidance on EU regulations and
guidelines, as highlighted during DFiR's series of debates.
Additionally, a new code of integrity in research should
address these issues. Leaders at institutions and compa-
nies must also take responsibility for formulating and
communicating principles for Al.

During DFiR's series of debates, it was highlighted that
Denmark's strong tradition for inclusion and equality
could become a unique competitive advantage in the de-
velopment of ethically responsible and human-centered
Al, which is expected to be in demand internationally.
Denmark could strengthen Nordic cooperation to sup-
port the Nordic position in ethical and responsible Al, for
example, through joint Nordic Horizon Europe applica-
tions. This could also enhance the common language re-
source as a foundation for generative Al and attract in-
vestments and talents from abroad, which also represent
significant barriers to the development and dissemina-
tion of Danish Al.

IT Skills Enhancement and International Recruitment
In 2022, one in four companies in Denmark attempted to
recruit IT specialists, more than in any other EU country.
However, 61% had difficulty finding qualified candidates.
Companies that use Al tools report that the lack of IT
skills (49%) and practical knowledge of Al (29%) are sig-
nificant barriers. University researchers also express a
need for practical Al knowledge.” The proportion of IT
specialists among the employed is lower in Denmark
compared to countries like the Netherlands, Sweden, and
Finland,™ where IT specialists either constituted a larger
share of graduates' or more than twice as many Al spe-
cialists are recruited from abroad. '® Meanwhile, a little
over 300 qualified applicants were rejected from IT bach-
elor's or diploma engineering programs during the 2023
admissions, while around 600 IT study places in other
similar programs remained unfilled.” This indicates a dis-
crepancy between educational supply and demand.
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The shortage of Al skills in the workforce and among
educators has been addressed to some extent. In 2019,
45 million DKK was allocated for multi-year competency
development programs for educators in higher educa-
tion. The new digitalization agreement allocates 35 mil-
lion DKK for IT skill development of educators and edu-
cational development, and 30 million DKK for continu-
ing education and retention of international IT students
in the Danish labor market through professional mas-
ter's programs. More can be done to ensure a greater
number of Al specialists and broad IT skills in companies
and research environments. According to Dansk Indus-
tri, an annual grant of 15 million DKK could secure 250-
300 IT study places at Danish universities.’® However, it
is also important that the guidance provided to pro-
spective students is strengthened and adapted so that
IT programs in demand by businesses and research en-
vironments do not have vacant study places. Similarly,
the allocation of funds for continuing education and
further training activities should focus on collaboration
between higher education institutions offering IT skill
enhancement programs and private and public employ-
ers, ensuring that existing offerings are fully utilized.

Additionally, Denmark can take inspiration from Finland
in the international recruitment of Al specialists and re-
searchers. While Denmark is marketed as a digital pio-
neer through advisory and networking initiatives such as
Digital Hub Denmark and Invest in Denmark, Finland
has sought to ease the recruitment of IT and Al special-
ists by offering assistance with administrative permits
and similar processes, temporary free housing, job
search support in tech hubs, assistance with job
searches for accompanying partners, and offers of
school and daycare placements.™
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