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Abstract. One of the most acute challenges to which EU member countries urgently need to find solutions
is related to digital resilience. Such a challenge must be addressed from both a temporal, spatial, and
financial perspective. One of the areas where both problems and solutions to them must be placed is that of
structural and investment funds. At the EU level, the new development model is feverishly sought, which
must be green, digital, and resilient. The authors of this study explore how European Union funding
programs and specifically the Recovery and Resilience Facility, influence the advancement of digital
transition. It explores and quantifies the value added of using these programs to obtain more sustainable
growth, societal inclusion, and global competitiveness through digital transformation. One of the most
relevant hypothesis is that despite a growing interest in the impact of EU financial instruments on
digitalisation, to different societal levels, lacks a comprehensive analysis that combines both the broad
scope of EU initiatives and the specific impact of the RRF. Using qualitative methods, the authors
investigated the main pitfalls and asymmetries of the allocative methods, the allocation, and impact of EU
funding on digital transformation. The main focus of this paper is to answer the research questions
regarding the connection between budget allocation for digital transformation and the position of digital
transformation in EU priorities, while highlighting the changes that Recovery and Resilience Facility is
bringing compared to other financial instruments for promoting digitalization in EU. Following this
research route, we find indication that the budget allocations EU makes for digitalization, specifically
through the Recovery and Resilience Facility demonstrate that digital transition is one of EU strategic
priorities. The amounts and percentages made available through the Recovery and Resilience Facility which
target to support in particular digital initiatives underline its key role in EU digital strategy. The clear
comparison of EU financing programs that focus on digitalization, while providing a comprehensive
literature review that gives a refined understanding of digitalization’s impact will enable professionals and
policy makers to analyze EU strategic objectives and identify key focus areas that require additional
support, thus contributing to EU digitalization efforts.

Keywords: green, digital and resilient development; challenges; economic, social and territorial cohesion;
structural and investments funds; digital transition; Recovery and Resilience Facility, NextGenerationEU.

Introduction

The European Union is dealing with a kaleidoscope of crisis while targeting to obtain its best
position towards the phenomena of hyper globalization, reduced globalization and deglobalization.
A main tool visible on EU agenda to meet its objectives is digital transformation, which is planned
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to be used for achieving sustainable growth, reaching improved global competitiveness, and
obtaining societal inclusion. We notice a recent increase in EU’s efforts towards digital
transformation, highlighting its important role of providing the digital infrastructure which is the
baseline of economic and social resilience. EU financing mechanisms play an important role for
increasing the level of digitalization, particularly with its long-term financial perspective for 2021-
2027 and NextGenerationEU initiative with a main role held by the Recovery and Resilience
Facility (RRF) which has a high budget allocation.

EU is making significant financial commitments to support digital transformation;
therefore, we are aiming to provide an overview of these budget allocations for digital initiatives
found in NextGenerationEU with a dedicated focus on the Recovery and Resilience Facility (RRF)
by analyzing policy documents, reports and digitalization actions.

Answering to the following question: How does the EU's financing strategy contribute
through its long-term budget and NextGenerationEU, in particular through the RRF, to achieving
digital transformation objectives? — the paper stress in special the strategic determinants of the EU's
financial allocations toward digital transformation.

Literature review

Aspects related to digitization as desired but also as an adequate response to the challenges of
modernity, have been addressed in the specialized literature from various analytical and
methodological angles. Pinto, Nogueira, and Vieira (2023) analyze digitalization levels in different
member countries of the European Union grouping these countries into several homogeneous and
relevant clusters according to the digitization performance. One of the key objectives of this
comparative analysis is to identify digitalization level achieved, categorize the policy measures
taken to achieve the particular level and provide visibility to stakeholders and policy makers
interested bringing additional progress in the digitalization field. The authors of the mentioned
research uses Eurostat data in section Science, Technology, Digital Society identifying correlations
between the indicators used and developing a data set of variables measured in percentage: share
of individuals having at least basic digital skills, privacy and protection of personal data, employed
Information and Communication Technologies (ICT) specialists, enterprises that provided training
to develop/upgrade ICT skills of their personnel by size class of enterprise, level of internet access
— households, individuals using mobile devices to access the internet on the move, overall fixed
broadband take-up, fast broadband coverage, fiber to the Premises Coverage, cable modem
DOCSIS 3.0, G Coverage, enterprises with high digital intensity index, enterprises use at least one
of the Al technologies, e-government activities of individuals via websites, Internet use: obtaining
information from public authorities’ websites, internet purchases by individuals, e-commerce sales
of enterprises by size class of enterprise, meetings via the internet by size class of enterprise. We
considered that the structured way in which the factors that influence the digitalization process
were identified and analyzed is also useful for us to make our own diagram of the influencing
factors at the level of this process and to minimize the areas of complexity in terms of correlations
and relationships of causality. Cluster analysis was used to group countries into groups according
to their digital performance. Three major components were extracted with an impact of 74% of the
total variance within the 16 set of variables.

Digital empowerment accounting for 35% of the total variance, is a factor which is focusing
on improving digital skills in individuals, access to internet and using technology for different
purposes. Enterprise digitalization makes up to 27% of variance and is concerning the digital
transformation of companies willing to provide IT training, using latest technology infrastructure,
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adopting Al tools and hosting internet-based meetings with their employees. Broadband
accessibility explains 12% of the variance in the data, concerning broadband, fiber coverage and
mobile network coverage. Using the parameters listed above, the study is categorizing EU member
states in four groups: the digital access leaders formed by Belgium, Denmark, Germany, Ireland,
Malta, the Netherlands, Finland and Sweden, managing to have highest percentages for digital
empowerment, digital transformation, enterprise digitalization and broadband accessibility. The
second group identified is the digital transformation champions, formed by Bulgaria, Poland,
Portugal and Romania, as they had a significant increase in the past years making notable progress
in their digitalisation efforts. Digital empowerment laggards is the third group of countries formed
by Czech Republic, Greece, Croatia, Italy, Cyprus and Austria where the progress towards
digitalization is rather slow, the countries reaching a point where additional efforts are needed but
the interest level of implementation is low. The last group of countries named empowerment driven
disparities is formed by Estonia, Spain, France, Latvia, Lithuania, Luxembourg, Hungary, Slovenia
and Slovakia identifying as countries where part of the parameters is high compared to other where
they register low percentage levels.

The split of EU countries in above groups brings additional level of understanding of the
gaps between each country and between each group, thus identifying the strong need to manage
the differences and disparities targeting to achieve a balanced level of development and
advancement of digital transformation across EU member states, using a common strategy. Also,
the differences observed and their diversity shows the need for customized approach ensure the
digital divide is mitigated where there are significant differences between the digitalization levels
at county or reginal level. This gained understanding of the correlation between digital
empowerment, innovation and technology development can help EU leaders and stakeholders to
direct their efforts towards standardization of access to digitalization to each individual, community
and country to increase its overall benefits.

They proved useful for our research identification of the positive link between broadband
accessibility and innovation performance is highlighting the urgent need to improve infrastructure
in order to address infrastructure gaps and allow similar access to technology thus increasing the
potential for innovation. Differences between innovation performance and digital empowerment
status show the need to improve digital skills and access so that human resources can use
technology advancement to its maximum potential targeting to achieve innovation. Also,
disparities in enterprise digitalization among digital access leaders indicate the need for further
prioritization of digital initiatives in countries not benefiting enough from digitalization at
enterprise levels. Digital transformation champions managed to use the advanced technologies
clearly showing their interest and work towards innovation. Eliminating the digital gap needs
strategic actions and integrated approach to secure the access to digital benefits will be uniform for
all member states. Broadband infrastructure upgrades must be prioritized as it will provide digital
access which is vital for improving digital empowerment and promoting innovation. Increasing
enterprise digitalization will lead to quantifiable and equal access to digitalization resources, thus
supporting digitalization strategies and should be a focus also for the countries positioned as digital
access leaders. Digital development can be inclusive and sustainable if properly sustained by
effective public policies, thus driving economic growth and social progress for EU citizens.

We found useful analytical openings at Pellegrin and Colnot (2023) who asserts that ICT
has a strong influence on economic and social dynamics through internet and digital devices,
effects visible especially during the COVID-19 pandemic when companies extended the work from
home granted one day per week to a new 100% teleworking concept which showed increased
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productivity levels and maintained connectivity between employees even without physical work
presence. ICT helped employees maintain their job and lifestyle during the pandemic, as they could
perform their tasks from home using the same devices they would typically use at work, leading to
an accelerated development of certain digital platforms that offer conferencing and video
conferencing. The educational scenario was also impacted as students and teachers met in virtual
classrooms to go through the regular lesson. Interestingly all the progress and adaptations done to
unprecedented challenges were kept to some level even after the pandemic, as multiple companies
transitioned to hybrid or full remote employment program, while universities and teaching
platforms created a new product of online courses only to facilitate students’ attendance from
various regions and work schedules. ICT was also used for medical purposes, in chases where
doctor’s advice online could be sufficient, patients scheduled for virtual consultations, while in
more complex cases a specialist not available physically could advise during a surgery the medical
team onsite, being connected to a video platform.

This complex topic was also on the agendas of international organizations (OECD) that
emphasized the fact that ICT is driving a major impact on economic growth and productivity.
Several interest groups including academics, business leaders and stakeholders together with policy
makes sustain the importance of ICT in future development, businesses using ICT to optimize
operations with automation and digitalization, eliminating manual and redundant tasks and
improving efficiency. ICT is enabling companies to penetrate new markets and increase their
customer portfolio globally using e-commerce and digital marketing. The benefits of ICT can be
also accompanied by challenges benefits of ICT with the development of advanced digital
technologies like Al that increase the complexity of this tool management. Al is raising ethical
questions when used in decision-making purpose like recruitment or safety algorithms. Also, Al
introduces the opportunity to replace traditional human jobs, thus raising the concern of workforce
displacement in the automatization process, human employees needing continuous, training and
perfecting their skills while being flexible to make a change of career path. At the moment there
are efforts to put in place adapted legislation to address Al usage and development, showing the
need of a regulatory framework to master this concept ensuring accountability, transparency and
equality while it is being deployed in various sectors. It is essential to have therefore in place a
balanced approach between the promotion of digital technologies and the risk mitigation activities
that need to be undertaken to secure a safe implementation.

Economic growth is a topic and a target that has evolved over time, in its beginnings
focusing on capital accumulation and workforce occupancy growth while technological progress
was viewed as external factor, Panteleeva (2023). Additional research showed that technological
change and advancement needs to be analysed as an internal element that has the ability to increase
the role of human employees through automation, increasing capital returns while achieving
efficiency and additional workforce specialisation. For example, if 4000 people needed in a plant,
introducing robot lines could decrease the number to 1500 people, but they would however need
to become more specialised into managing the robots and performing more high-level tasks, this
sustaining the important role research and development, human capital and innovation have in
identifying the opportunities to implement technological advancements.

Access to information is also an important premises to secure digital development is
achieved. Nikolov (2023) highlights the challenges faced by companies in regards to sustainability
reporting. The issue is not a quantitative one as more a qualitative one, as most of the companies
are disclosing non-financial information — especially big size companies, however there are
concerns regarding the information quality and its delivery methods. A positive correlation was
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identified between enterprise size and reporting quality, as smaller companies seem to be struggling
with challenges when reporting information due to their undeveloped infrastructure, lack of skill
or high-speed broadband availability access. Implementing software systems adjusted to the
company needs is often requiring additional resources not always prioritized into digitalization
direction especially for small and medium sized companies.

Decker (2023) deduced that the future of the European Union faces significant challenges,
such as tensions on formal systems and difficulties in accessing appropriate resources, especially
for vulnerable groups. Challenges identified could be both mitigated and increased with
digitalization as it can have a both positive and negative effect — while offering additional options
to access improved efficiency in service delivery, it is also raising obstacles for the population who
i1s lacking digital literacy. As gaining digital literacy is a second step to formal education,
populations with deficits in education will struggle to align their human resource to the new
technologies and skill set needed to manage them, therefore, it is very important to address in the
EU policy digital solution topic as corner stone needed to overcome the identified challenges and
continue the path towards future benefits brought by digitalisation - leveraging the usage of digital
technologies EU decision makers could improve employees efficiency, provide faster and leaner
access to resources, thus responding to each particular group needs.

Gaiani and Ala-Karvia (2023) proved through a comprehensive case study that digital

economy is playing a significant role in current economic landscape. Even if the term is often used
in the present, researchers show that its core is not only in the increase of high-tech industries but
also in the impact that ICT could have in all sectors of economic and social life. Traditional firms
and industries not highly digitalized need to leverage digital technologies and learn how to increase
their efficiency and competitiveness, keeping the pace of their competitors and their country
development status. Digitalization landscape was studied at EU level using Digital Economy and
Society Index, DESI and it shows that despite the spike in digitalization, COVID-19 pandemic
brought also unimagined challenges. EU member states are working on improving digital skills,
improve digital transformation to medium and small size enterprises and upgrading the network to
robust 5G access. Even if progress is noticed regarding the points above, there is a big delay in
implementing Al and Big Data, showing that customized policies are mandatory to uniformize the
disparities and accelerate digital adoption and promote inclusive digitalization across EU.
Boly et al. (2024) is focusing on analyzing the ecosystems that aid digital evolution at regional
level, showing how the actions taken by territorial ecosystems including financial procedures and
political strategies impact the increase of digital maturity of the respective regions. Where there is
noticed a sustainable effort by local stakeholders, individually and collectively there is a positive
relation to digitalisation increase in the particular area.

Based on this brief radiography of the specialized literature, the conclusion can be drawn
that the EU’s Cohesion Policy is central component aimed to sustain economic growth and social
development and enhance the advancement of digitalization in Europe. If we consider the Cohesion
Policy within the EU Policy, its role it is very important as it is sustaining economic growth and
promoting social cohesion by identifying and supporting the regions and member states that require
significant assistance to enhance their development.

Digitalization has become top priority in the past years for EU as it is expected to facilitate
increase in innovation and competitiveness. Due to these expected benefits that support achieving
EU important goals, in order to secure the target is achieved, EU put in place programs, policies
and strategies to foster digital transformation in multiple sectors. Cohesion Policy funds are not
spread evenly across all regions of the EU, as the policy is prioritizing the regions that are facing
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economic challenges and need significant development, such as regions with low GDP or high
unemployment rate which benefit of higher allocations to meet their specific needs.

Investments in digitalisation projects within the Cohesion Policy are therefore targeting less
developed regions, to improve their digital infrastructure, provide high speed internet connection
and train human resource to enhance their digital skills. This can be explained by EU strategy to
work towards reducing the differences in digital competence and securing that all EU citizens have
access and use the opportunities made available by the digital economy.

Methodology

A qualitative approach was the authors' option regarding the research methodology. More
precisely, the most relevant facets of integrative landscape were explained using a descriptive
method. The descriptive research design was performed in order to provide a systematic, objective
and exhaustive description of the European Union’s funding programs allocated for the digital
transition. Aiming to provide a description of the European Union's financing programs for the
digital transition, the research design is structured to capture the EU financial mechanisms, with a
focus on the support of the digital transition efforts in Member States. Secondary data, collected
from the EU policy documents, reports, and program descriptions relevant to the research theme
were used, aligning with documentary research. The method of analysis was applied using features
of the financing programs in terms of the type of management, the major digital actions, the total
budget, and the budget for actions estimated to be related to digitalization. A comprehensive
understanding of the EU funding strategies to support the digital transition could be ensured by the
tailored research design.

The first major assumption of the authors is that the EU’s strategic priority is reflected in
the substantial resources allocated to digital transition initiatives within the EU long-term budget
and NextGenerationEU. A second assumption clarified during the research carried out considered
the fact that the Recovery and Resilience Facility (RRF) receives the most significant budget
allocation to facilitate the digital transition, compared to other EU financial instruments, reflecting
its central role in the EU's strategy for post-pandemic recovery and digital transformation.

During the process of establishing the foundation of the EU funding programs contribution
to digital transformation, the authors identified and used the most appropriate tools to clarify
connections, explain correlations and draw conclusions. The analysis was based on data collection
and identifying digitally relevant EU programs and instruments financed from the EU budget and
NextGenerationEU for 2021-2027, to map the landscape of EU funding for digital initiatives. With
a specific focus on the digital dimension, an analysis of the selected EU programs was performed,
covering their types of management, key digital actions, and budget allocations. Special attention
was given to the Recovery and Resilience Facility (RRF), recognized for its relevant budget
allocated to digital transition. In this respect, its digital aspect was underlined, in terms of strategic
importance and possible impacts on boosting the speed of digital transformation within the EU.

Results and discussions

The digital transformation represents the commitment of the European Union transposed in its
programs and financial instruments for 2021-2017, according to the European Commission
(n.d.). Aiming to accelerate digital innovation and infrastructure, these initiatives ensure that the
digital transformation is inclusive and covers all the sectors of society and economy. This is an
important argument in favor of starting a process of understanding the truth that digitalization is a
key factor for sustainable economic growth, new model of competitiveness, and improved social
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cohesion, The EU digital agenda encompasses various financing programs, allocating substantial
resources for digitalization, as illustrated by its programs such as Digital Europe, Horizon Europe,
Connecting Europe Facility, and others (Figure 1). Different areas are covered, such as research
and innovation, market deployment of digital technologies, digital skills.

Digital Europe
(DIGITAL)

EU4Health Connecting Europe
Facility (CEF) Digital

Recovery and
Resilience Facility Digital transition InvestEU

European Regional
Development Fund
(ERDEF)

Horizon Europe

Creative Europe

Figure 1. EU funding opportunities available for the 2021-2027 fostering digital transformation
Source: Authors’ own research.

The Digital Europe program represents the main initiative for digital efforts under the MFF,
with the aim of accelerating the economic recovery and driving Europe’s digital evolution, as
described by the European Commission (n.d.). Digital transformation of the European economy,
industry and society, strengthened and accelerated, represents the objective of the program. The
program envisaged to narrow the digital gap in EU and strengthen the strategic autonomy through
increased competitiveness on the global digital scene. Investment in various domains will be
accelerated, the use of digital technologies will be optimized across the society and economy and
digitalization efforts in public and private sectors will be supported. The transition of digital
technologies from research to market deployment will be envisaged with benefits in particular to
small and medium enterprises.

According to the European Commission (n.d.), the seven-year Horizon Europe program
serves as a funding initiative for research and innovation, expanding the efforts of Horizon
2020. Promoting scientific excellence, new knowledge, technologies, research and innovation
activities and the products and services resulted represents the objective of Horizon Europe. A
sustainable economic growth will be generated and job creation and positive results for growth,
trade, and investment will be ensured. Health, resilience, and green and digital transformations are
the main field where resources were allocated. Horizon Europe has a designated budget for Digital,
Industry, and Space to promote advanced research and innovation in key enabling technologies.
Horizon Europe initiatives are implemented in addition to Digital Europe.

The European Commission (n.d.) describes that the aim of Connecting Europe Facility
(CEF) is to support the development of trans-European networks and infrastructure projects,
covering transport, telecommunication, and energy sectors. Investment in broadband networks is
guided in this program and refers to the wider EU initiative regarding infrastructure capable of
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hosting emerging, and future technologies and applications. The Digital component of the
Connecting Europe Facility (CEF Digital) aims to facilitate and stimulate public and private
investment in digital connectivity infrastructure in the period 2021-2027. Promoting projects of
mutual interest linked to the establishment of reliable and secure high-capacity networks,
encompassing 5G systems and ensuring accessibility represents the objective of CEF Digital.
Strengthening the resilience and capacity of the core digital networks across EU, promoting their
alignment with neighboring regions, and digitalization of transport and energy networks.

The European Commission (n.d.) outlines that the objective of the Creative Europe is
protecting and promoting the diversity of European cultures and languages and their rich heritage.
Increasing the competitiveness in the cultural and creative field also stands as objective of this
program. It encompasses the Creative Europe MEDIA subprogram and provides financial support
for the promotion, marketing, and dissemination of European work, namely from European cinema
and other audiovisual sectors, at European and international level.

EU4Health is a new program that aims to bolster health security and address future health
crises from a preventive perspective - European Commission (n.d.). Public health, reduction of
diseases incident, promoting health and prevention of diseases and also countering the health
inequalities are also addressed. Furthermore, protection of the citizens against the cross-border
health threats, facilitating the access to the medicines and medical devices and encouraging the
innovation for the essential products in crisis management are subjects of interests. Strengthening
the health systems by improving resilience and optimizing resource efficiency in all Member States
represents also an aim of EU4Health.

According to the European Commission (n.d.), the Recovery and Resilience Facility is a
temporary instrument located in the center of NextGenerationEU, represents the EU’s strategy to
emerge stronger and more resilient from the current crisis. The RRF allocates funds to Member
States which consist in grants and loans and offer support for ambitious reforms and investments.
More specifically, the RRF envisages sustainability and resilience, preparing the countries for the
green and digital transition according to the UE's priorities. In this way, the RRF should tackle
those challenges outlined in the country-specific recommendations of the European Semester for
economic and social policy coordination.

The InvestEU program, an integral component of NextGenerationEU and the EU’s
multiannual budget, operates under the general objective of addressing the immediate economic
and social repercussions of the coronavirus pandemic, as the European Commission (n.d.)
emphasizes. InvestEU, significant source of long-term financing for Europe’s sustainable recovery
efforts, operates with both private and public funds. The main policy priorities of EU, such as green
and digital transitions, innovation, social investments, and skills are also supported by this program.
InvestEU simplifies access of the enterprises and projects to EU funding. Invest EU Fund,
InvestEU Advisory Hub, and InvestEU Portal represent the components of the program.

The European Regional Development Fund intends to reduce the disparities between
regions, as the European Commission (n.d.) outlines. Strengthen economic, social, and territorial
cohesion within the EU represents ERDF objective. For 2021-2027, ERDF sustains five policy
objectives for promoting a more competitive and smarter Europe, a greener and low-carbon, and
also a more connected and social inclusive Europe. ERDF is operated under shared
management where the Commission adopts programs upon submission by the Member States,
which are responsible for their implementation. It is the Member States responsibility to establish
the form of the support to beneficiaries, namely grants, financial instruments, prizes, or a
combination of the previous mentioned.
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Table 1. Digitally relevant EU programs

EU
program

Management
type

Key Digital Actions

Budget

Estimated digital-
related budget

Digital
Europe
(DIGITAL)

direct
management

Five key investment areas:

- supercomputing;

- Al

- cybersecurity;

- advanced digital skills

- deployment activities for the best use of
digital technologies across the economy
and society

€7.6 billion

100% of DIGITAL
will support the
digital transition

Horizon
Europe

direct
management

Research and high-end innovation in
enabling technologies, such as:

- artificial intelligence and robotics

- next generation Internet

- high performance computing

- big data

- key digital technologies

-6G

- digital solutions for health and care

- digitalization of biodiversity services,
agriculture, and digitalization solutions to
support the Green Deal

- digital infrastructures in the energy and
mobility field

€95.5 billion

around 35% of
Horizon Europe
will support the
digital transition.

Connecting
Europe
Facility
(CEF) -
Digital

direct
management

Actions foreseen include:

- deployment of/access to very high-capacity
networks including 5 G systems,

- uninterrupted coverage with 5 G systems
on all major transport paths

- deployment of new or upgrade of existing
backbone networks

- implementation of digital connectivity
infrastructures related to cross border
transport and energy projects

€2.07 billion

100% of CEF for
Digital will support
the digital transition

Creative
Europe
Media

direct
management

Creative Europe Media is contributing to the
digital shift of the cultural and creative
sectors in line with the Commission’s
Digital Decade policy program:

- support to the digitization of the
audiovisual and news media industries.

- digital skills,

- digital platforms

- innovative technologies

- creative innovation labs

€1.4 billion

around 20% will
support the digital
transition

EU4Health

direct
management

EU4Health supports digital transformation
of healthcare through:

- creating the digital infrastructure needed
for digital health

- improving digital skills of healthcare
professionals

- digital and innovative tools and
technologies such as artificial intelligence

€5.3 billion

approximately 10%
of EU4Health will
be used for digital
transformation of
the health sector.
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EU Management . . . Estimated digital-
program type Key Digital Actions Budget related budget
Recovery direct Each recovery and resilience plan include a | €723.8 minimum 20%
and management minimum level of 20% of expenditure billion of the national
Resilience related to digital. recovery and
Facility resilience plans for
(RRF) digital actions
InvestEU direct It supports investments for: EU Budget at least 10% of
management - sustainable infrastructure - digital guarantee of | InvestEU will feed
connectivity €26.2 billion | into digital goals.
- research innovation and digitalization - with the aim
demonstration and deployment of of
innovative solutions to scale up innovative | mobilizing
companies as well as digitalization of more than
businesses (artificial intelligence; quantum | €372 billion
technology; cybersecurity and network in public and
protection infrastructures; the internet of private
things; blockchain and other distributed investment.
ledger technologies; advanced digital
skills; robotics and automatization;
photonics).
European shared Policy objective 1 (PO1) €226.05 €20 billion from
Regional management - a more competitive and smarter Europe billion European Regional
Developmen promotes innovative and smart economic Development Fund
t Fund transformation and regional ICT (ERDF), focusing
(ERDF) connectivity on digital cohesion
across the EU

Source: Authors’ own research, based on EU data retrieved from https://digital-strategy.ec.europa.eu/en.

The analysis performed reveals that the listed EU programs present a variety of types of
management philosophies, indicating a multidimensional approach to the implementation of the
appropriate digital initiatives. Programs such as Digital Europe (DIGITAL) and Horizon Europe
are managed at the EU level, directly by the Commission. Other programs, such as ERDF, are
managed by the Commission and national authorities from the Member States, thus offering a
regional flexibility that permits the implementation of digital improvements according to the
specific local needs. Considering the fact that under these programs, the main digital actions
encompass a wide range of activities, from innovation and digital research under Horizon Europe
to the deployment of the research results into market solutions under Digital Europe, the analysis
indicates that EU strategy suggests a holistic approach to digital transformation. Moreover, the
actions focus on the development of infrastructure under the Connecting Europe Facility (CEF) —
Digital, digitalization of health (EU4Health), media (Creative Europe) and digital cohesion across
the EU (ERDF). Ranging from health to creative industries, the programs include various sectors,
taken into consideration the cross-cutting impact of digitalization. The estimated digital budget for
each program underlines the commitment of the EU to digital transformation and the dimension of
the overall EU budget committed to this goal. The Recovery and Resilience Facility and Horizon
Europe have high allocations suggesting that the European economy and society are considered to
be transformed, with digitalization playing a leading role in adapting it to future challenges.

The presentation of EU’s programs and its budget allocation in long-term budget and
NextGenerationEU initiative, and the key digital action, shown in Table 1, substantiate hypothesis
1, i.e., considerable commitment towards digital transition initiatives. The priorities that focus on
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building digital infrastructure, skill development and innovation projects to foster sustainable
growth, societal inclusion, and ensuring international competitiveness are clearly shown this
intention. The strategic allocation aligns with the broader objectives of the EU; that is, mobilizing
digital transformation as a booster to the development of the socio-economy.

The Recovery and Resilience Facility (RRF), as part of the NextGenerationEU initiative,
has an unprecedented budget to foster the recovery of the EU from the COVID-19 pandemic, with  PICBE |
a significant emphasis on digital transformation, according to the European Commission (n.d.). 331
The available RRF funds represent € 723.8 billion (Figure 2) and aim to provide financial support
to EU Member States in implementing reforms and investments aligned with EU priorities,
including the Digital Agenda. The EU's strategic priority is to mobilize digitalization as a catalyst
for recovery and resilience and the allocation of digital transition under the RRF is evidence of this
priority.

UPTO

=5€385.8

BILLION

BILLION

Figure 2. Total available RRF funds
Source: https://ec.europa.eu/economy_finance/recovery-and-resilience-scoreboard/.

The broad initiatives of RRF are clearly shown in Figure 3. In order to ensure a wide digital
transformation, these initiatives support economic recovery, digital public services,
competitiveness through digitalization of enterprises, digital skills, connectivity, digital capacities
and innovation across the EU.

E-government, digital public services (including digitalisation of
transport) and local digital ecosystems

Digitalisation of businesses
Human capital in digitalisation
Connectivity

Digital capacities and deployment of advanced technologies

Digital-related measures in research, development and
innovation

0% 5% 10% 15% 20% 25% 30% 35%

Figure 3. Digital tagging: Breakdown of expenditure towards digital objectives per policy area
Source: https://ec.europa.cu/economy_finance/recovery-and-resilience-scoreboard/.

The impact of the Recovery and Resilience Facility on the digital transition can be expected
to be substantial taken into consideration the significant funding allocation and strategic focus on
digital initiatives, as described by the European Commission (n.d.). The Recovery and Resilience
Facility will accelerate the digital transformation offering financial support for the development of
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digital infrastructure, digital skills and digital public services in all EU Member States.
Furthermore, we can affirm that all stakeholders can benefit from an increase of economic
resilience, from the boost innovation, and EU will remain competitive on the global stage.
However, the success of the RRF in accelerating digital transformation will also depend on the
implementation of funded projects and initiatives in EU Member States. In the Recovery and
Resilience Plan each Member State has to allocate a minimum of 20% of its total funding to
initiatives that contribute directly or address the challenges arising from the digital transition. To
this end, the plans had to detail and support the extent to which each measure completely (100%),
partly (40%), or does not contribute at all (0%) to the digital targets. It becomes possible to assess
the overall contribution of the plan to the digital targets and verify compliance with the 20%
threshold by integrating these coefficients into the estimated costs of each measure (Figure 4).

20% benchmark
F 3

~0 O

AT BE BG CY CZ DE DK EE EL ES FI FR HR HU IE IT LT LU LV MT NL PL PT RO SE SI SK

Figure 4. Share of RRPs estimated expenditure towards digital objective
Source: https://ec.europa.cu/economy_finance/recovery-and-resilience-scoreboard/.

The results obtained sustain the idea that the Recovery and Resilience Facility indeed
receives the most important budget allocation to facilitate the digital transition within the EU
programs and financial instruments. The significant role of the RRF in the recovery strategy, and
the recognition of digitalization as a key component of resilient recovery are underlined by this
financial allocation. The efficiency of RRF in sustaining digital transformation is essential for the
EU capacity of facing the post pandemic challenges. Therefore, the essential role of the strategic
investment in digital projects for an increased resilience and sustainable growth is highlighted.

The recognition of digitalization as a foundation of the present socio-economic strategy is
underlined by the validation of these hypotheses, and the substantial allocation in digital transition
initiatives signifies firm commitment. The financial allocation related to the digital actions of the
programs are presented, giving nuanced understandings of the role of EU financial mechanisms.
From the findings, one can appreciate that the strategic EU investment in digital transition, for
example, via the RRF, is far from being only economic recovery; it lays the base for inclusive,
competitive, and sustainable futures. Also, the investments in digitalization must be strategic,
substantial, and linked to wider socio-economic objectives in order to be effective, can be drawn.
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Conclusion

Digitalization is a constant concept met in modern civilizations who are considering the advantages
of technological advancements on social and economic landscape. Its increase facilitated
connectivity and enhanced technological progress. In the present time, digitalization has become a
new driving force reaching over societies and changing fundamentally our lives, work, and interact.
Leading this transformational change are more powerful computing, increasing high-speed internet
connection to almost everyone, and the omnipresence of smartphones and other digital gadgets.
Citizens, businesses and governments experiment the use of digital tools as a core necessity
together with the increased evolution and adoption worldwide of policies and actions focused
towards easy access to information and digital resources.

This paper is analyzing EU financial mechanisms validating the importance of its financial
promises to support digital transformation, with the Recovery and Resilience Facility being
differentiated as a major pillar of its initiatives. The results found after testing the hypotheses
sustain that the considerable budget allocation in the long-term budget and in NextGenerationEU
through the Recovery and Resilience Facility is reflecting EU strategic priority of stimulating
digitalization, having as objective sustainable growth, societal inclusion an increasing its global
competitiveness. The study is concentrated on EU programs linked to digitalization within the
financial mechanisms allocated for digital transition. Particularly, it helps understand the role of
EU funding in shaping of a digital economy and society and also provides information to
policymakers, researchers, and practitioners dealing with the dynamics of funding dedicated to
digital transitions.

Regarding the potential limitation, the research is primarily based on the most relevant EU
programs; thus, there is a digital component in almost all programs available for the 2021-2027
period. Other EU programs and instruments, in addition to those examined in our research, may
also be relevant to the digital transition and have not been included in our analysis. Furthermore,
synergies between funding programs are not analyzed.

This will be a research input not only to the overview of financial mechanisms but will open
new perspectives of research in the very dynamic field of financing the digital transition. Future
research may consider these results to analyze the long-term effects of RRF and other financial
tools on the outcomes of digitalization in Member States. Furthermore, the most significant projects
in the digital field, implemented at national or European level could also be explored.
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