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Over the past two decades, open data sharing, reuse and data-
driven innovation have become essential components of the
digital economy in Slovenia and across Europe. The European
Strategy for Data and the Data Act aim to create a single data
market and promote common European data spaces that support
data accessibility, interoperability, and sovereignty. Despite
regulatory progress, challenges remain in terms of companies'
ability to implement data sharing regulations, integrate into data
ecosystems, and develop sustainable business models. For this
purpose, we conducted a systematic literature review to identify
research gaps in the field of data economy integration, using the
PRISMA model. Preliminary findings indicate a lack of practical
implementations and maturity of data spaces, highlighting the
need for further research on regulatory compliance, technology
readiness and value creation strategies. The findings contribute to
a deeper understanding of how enterprises can effectively
navigate the evolving data economy and leverage data sharing

frameworks for innovation and growth.
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1 Introduction

Over the past two decades, the sharing of open data, its reuse, and the new
possibilities for product development have become a commonplace concept in
Slovenia and more broadly across Europe and broader, worldwide. In Slovenia, the
initiative was taken over by the Ministry of Public Administration and in recent years
by the Ministry of Digital Transformation which, since 2012 through the NIO portal
and since 2015 with the Open Data Slovenia (OPSI) portal, has set standards for
data collection through a single access point, data sharing, and the publication of
reuse examples. According to the Open Data Maturity Report, Slovenia has ranked
above the European average in recent years, indicating a high level of engagement
from both the public sector and private stakeholders who use the data. Both Slovenia
and Burope recognize the importance of data reuse and, based on the types of
impact (e.g., economic, social, environmental), the influence of conditions (e.g.,
policies, data quality), and the cause-and-effect relationships between data use and

outcomes, they analyze the data and adopt new data sharing policies.

In 2020, the European Commission introduced the European Strategy for Data,
aimed at establishing a single data market to strengthen Europe’s global
competitiveness and data sovereignty. The strategy emphasizes the development of
Common European Data Spaces which facilitate the availability of data from diverse
sources across the economy and society while ensuring that data providers (such as
hospitals and researchers) retain control over data access (A European Strategy for
Data, 2020).

As a natural continuation of data sharing in recent years the European Union has
focused its attention on user-generated data—data that users consciously or
unconsciously share with service providers, typically through cloud services. This
may occur within the infrastructure of a provider of a physical product that generates

data or within the framework of a software service.

With the new Data Act, the European Commission aims to standardize the
regulation of the relationship between users and service providers while introducing
new guidelines for data processing and, most importantly, data sharing with third
parties. Consequently, the nature of regulation also addresses the creation of new

value, innovation, and business models with a particular emphasis on data with a
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high impact on the development of new products. In a press release, the
Commission estimates that approximately 80% of European industrial data remains
unused and that the regulation will generate an additional €270 billion in GDP by
2028.

It is particularly important to mention that the Data Act establishes an environment
for the operation of data spaces, thereby fostering the further development of the
data economy by establishing clear rules for data access, sharing and portability. By
ensuring fairer data sharing between businesses, consumers and public institutions,
it promotes interoperability and trust in data ecosystems. The regulation lowers the
bartiers for companies to access and use data, thereby promoting innovation,
competition and new business models. By supporting sector-specific data spaces,
e.g., in health, energy and manufacturing, the Data Act also promotes cross-industry
collaboration, unlocking the potential of data-driven growth and strengthening
Europe's position in the global data economy.

Despite the established regulations and high expectations for the data economyj, its
actual development depends on how effectively companies can implement existing
regulations into their operations. Several studies have been conducted in the broader
field of data-driven business, data economy, and inter-organizational data sharing.
However, the field remains underresearched, particularly in terms of companies'
ability to implement regulations, integrate into data ecosystems, and develop

business models, value creation strategies, and innovations based on data sharing.

To address this problem, we will conduct a literature review to identify research gaps,
theoretical foundations, and key factors influencing enterprises’ integration in data

economy.
2 Methodology

The research question addressed in this study is:

"What are the key research gaps in existing literature regarding companies' ability to

implement data-sharing regulations, integrate into data ecosystems, and develop

business models and value ctreation strategies within the evolving data economy?"
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Figure 1: Identification of studies (Diagram made with PRISMA Flow Diagram tool
(Haddaway et al., 2022))
Source: Own

We followed the PRISMA (Page et al., 2021) model guidelines which involve a
systematic search for relevant sources in bibliographic databases and other sources

through the following steps: 1) Identification, 2) Screening, 3) Inclusion.

Figure 1 presents a schematic overview of the source identification process in the
Web of Science and Scopus databases based on the specified keywords, as well as
the procedure for including or excluding specific sources and the final set of sources

selected for analysis.
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We have searched for the keywords and phrases: "data space” OR "data spaces" and
"International Data Space" OR "European data space” OR "Dataspace Protocol",
limiting the search to document types »atticle, »paper« and »conference paper,
omitting the texts that were not in English. The search yielded a total of 227 results
(Scopus and Web of Science), which we further analyzed by scanning titles and
abstracts. The search for keywords “data space” and “data act” yielded 19 additional
results (Scopus and Web of Science).

We applied the following exclusion criteria:

— Removed duplicate sources.

— Removed the workshop proceedings.
— Does not relate to the Data Act.

— Does not relate to data spaces.

— Does not focus on European studies.

The final set of sources selected for further analysis consists of 27 sources that we

have read and synthesized in the results section.
3 Results

In the bibliographic databases examined, we identified 246 articles, from which we
selected 27 articles for further analysis. As expected, there were fewer contributions
on the topic of legislation, particularly the Data Act (19 articles), while significantly

more were found on the topic of data spaces (227 articles).

In the following sections, we first present the Data Act, its importance, and its role
in the data economy, specifically in interorganizational data sharing. We then
introduce the concept of data spaces and related terms, such as data economy, data
ecosystem, and interorganizational data sharing, along with the opportunities they

create for the economy.
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3.1 Data Act

Regulation (EU) 2023/2854 on harmonised rules on fair access to and use of data
and amending Regulation (EU) 2017/2394 and Ditective (EU) 2020/1828 ((EU)
2023/2854 - Data Act), which aims to facilitate and promote the exchange and use
of data within the European Economic Area Data Act, 2023).

The regulation focuses on machine-generated "data" which is intentionally or
unintentionally collected by a "connected product” (often referred to as an Internet
of Things (IoT) device) or "connected services" following a user's action. Under the
regulation, users have the right to access their own data, such as the data generated
by their car during operation. Additionally, data holders must establish a contractual
agreement with users for the use of non-personal data, such as environmental
temperature data. If a user decides to share personal data with a third party, the data
holder is obligated to provide access to the data under predefined conditions. All
participants must ensure appropriate technical protection measures and in cases of
detected misuse, data holders or users can demand that recipients delete the data or

cease its use.

While previous regulations have already enabled the voluntary exchange of data with
public institutions, the Data Act mandates that data holders provide necessary data
to authorities in exceptional situations, such as responding to public emergencies,
mitigating their impact or facilitating recovery. If data is required to respond to a
general hazard, access must be provided free of charge. However, under certain
conditions, the public sector may also request data to fulfill a legally mandated public
interest task, such as statistical reporting. In such cases, data holders are entitled to

compensation.

In addition to defining data-sharing processes, the legislation will also impact data
processing service providers, such as cloud service providers, as it outlines
contractual and technical aspects for switching between providers. This ensures
greater flexibility for customers but presents challenges for existing providers, as it
prohibits practices that create obstacles preventing customers from migrating to
competitors. The regulation promotes a more competitive market with lower entry

barriers for new providers.
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Such an approach reduces vendor lock-in, a situation where businesses become
dependent on a specific service provider. Additionally, data service providers are
also affected by the data protection mechanisms introduced by the regulation.
Providers must implement measures to prevent access to and the transfer of non-

personal data stored in the EU to third-country authorities.

Data service providers are also affected by the data protection mechanisms
introduced by the regulation. They must implement measures to prevent access to

and the transfer of non-personal data stored in the EU to third-country authorities.

An important innovation introduced by the regulation is the establishment of formal

frameworks for the operation of the so-called data spaces.

Although the specific market implications of the new regulation have been discussed
in numerous articles and online publications, scientific literature and practice have
yet to introduce methodologies and models that comprehensively assess the maturity
of companies for implementing the Data Act, as it is a novelty in the field of

regulation.

Therefore, the development of a new model will need to leverage existing systems

and approaches to regulatory compliance verification.
3.2 Data Spaces

The concept of data spaces first emerged in 2005 (Franklin et al., 2005), predating
its inclusion in the Data Act, which provides it with a legal framework for
operation—ensuring secure and trusted data sharing among stakeholders. To further
clarify, the needs of emerging data spaces played a key role in shaping the
development of legislation (Otero, 2019). One of the fundamental definitions of a
data space is provided by Hutterer et al. (2023, pp. 6): “A data space is a system of
physical and/or logical nature consisting of elements and functions for providing a

certain utility while at the same time relying on appropriate governance.”

Data spaces are a technical solution that enables data sharing between two
organizations. They provide the capability to publish data catalogues, which contain

metadata about datasets (data) that an organization wishes to share with others. Data
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spaces address technical challenges, such as access control and monitoring,

establishing agreements for data sharing (or access), and facilitating data discovery.

The data space, as defined by the Data Act, provides both a technical and legal
framework for data sharing among stakeholders (e.g., data ownership and rights). It
ensures data ownership, thereby creating opportunities for cross-organizational
collaboration (Beverungen et al., 2022). Additionally, the regulation is expected to
boost the data economy and data-driven innovation by enhancing trust among
stakeholders and increasing legal certainty within data spaces (Hutterer & Krumay,
2024; Erion, 2024).

Stakeholders within data spaces operate through the so-called connectors (IDS
Connector), which offer a set of technical solutions for functioning within a data
space, similar to how a web browser facilitates internet access (Moller et al., 2024;
Otto & Jarke, 2019; Noardo et al., 2024). Searching through data catalogues partially
replaces the role of data intermediaries and portals, as users can search for specific
data within a data space and receive multiple providers, enabling automated data

integration and redundancy.

There is no universally accepted definition of a data space as various overlapping
terms are used, which can lead to confusion. Authors agree that data plays a vital
role in the data economy, becoming a strategic asset for business operations and
value creation (Otto & Jarke, 2019; Hutterer et al., 2023). Data also plays a crucial
role in the digital transformation of companies (Beverungen et al., 2022; Hupperz &
Giel3, 2024). However, the role of data in interorganizational digital transformation
remains less explored, particularly in the context of co-innovation, the development
of sustainable solutions, and addressing complex societal challenges (Beverungen et
al., 2022). This represents a transformation of the business ecosystem, extending
beyond the boundaries of a single organization or company. As a result, it introduces
additional challenges, as it falls outside the control of any single actor (Beverungen
et al,, 2022). In the context of data spaces, the term data ecosystem emerges, which
differs from a business ecosystem. While a business ecosystem refers to stakeholders
within a specific business environment (e.g., a company with its suppliers,
subcontractors, customers, banks, and competitors), a data ecosystem involves
stakeholders whose shared interest is data (Gelhaar & Otto, 2020). There is no

universally accepted definition of data ecosystem either. Some define data ecosystem
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as network of actors that use, create, and provide data to generate added value
(Gelhaar & Otto, 2020) while others (Méller et al., 2024) define data ecosystem as

network of organizations (actors) that share data based on dataspace technology.

In any case, data has become an asset with intrinsic value. Data sharing between
businesses (B2B) and between businesses and the public sector (B2G) is driven by
legislative requirements (e.g., PSI directive, open data, COVID-19), supply chain
management (Steiner & Minch, 2024), industry needs (Moller et al., 2024), and the
need for competitiveness. In recent years, various initiatives have led to the
establishment of the Common European Data Space, along with 14 sector-specific

data spaces and related standards.

Data spaces are already being used, but only to a limited extent. There are use cases
from the automobile industry such as Catena-X (Catena-X Your Automotive
Network | Catena-X, n.d.), mostly including large organizations. Adoption
challenges and sector-specific issues hinder their adoption in many industries and
tor SME. In healthcare, for example, problems arise considering personal data (e.g.,
GDPR restricts data sharing) and there is a lack of data interoperability between
institutions (Yousefi, 2022; Terzis & Santamaria Echeverria, 2023; Hajduk, 2024). In
the field of agriculture, Atik (2022) highlights the need for additional or separate
legislation on data as large agricultural conglomerates hold advantage over farmers
(vendor lock-in) and farmers show distrust in big companies and government in

context of data sharing.

Hutterer & Krumay (2024) identified 12 factors that influence the adoption of data
spaces among organizations, namely: Complexity of using data spaces; Clarity of
initial (entry) costs for using data spaces; Data sovereignty (self-management of own
data); Control over ecosystems; Ecosystem readiness; Data interoperability;
Technology maturity; Clarity regarding legal regulations; Security; Technological

maturity of the organization; Technology transparency; Trust among stakeholders.

The novelty of the technology, the complexity of implementation, and the
technological maturity of organizations create significant barriers for small and
medium-sized enterprises (SMEs) (Hutterer & Krumay, 2024; Olmedo-Peralta,
2024; Jurmu et al., 2023) leveraging data sharing for value creation. The Data Act
aims to provide additional protection and support to SMEs. To further assist SMEs,
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the EU plans to establish European Digital Innovation Hubs (EDIHs) (EU
Commission, 2024). These hubs will serve as local systems, providing infrastructure
and digital services to ease SMEs' integration into data spaces. Additionally, EDIHs
will act as data intermediaries, facilitating access and use of data for SMEs.

3.3 Research gap

Table 1: Research gap by categories and sub-categories

Dimension Sub-dimensions Reference
(Stienmetz & Kolomoyets, 2024;
Ordéfez-Martinez et al., 2024; Falcao

Governance et al.,, 2023; Schleimer et al., 2023;
Otto & Jarke, 2019)
(Stienmetz & Kolomoyets, 2024;
Business models Falcio et al.,, 2023; Klug & Prinz,
Organizational & 2023; GieB3 et al., 2025)
Management (Jurmu et al., 2023; Ordéfiez-Martinez
Aspects Value creation et al., 2024; Hutterer, 2023; Giel3 et al.,
2025)
(Jurmu et al., 2023; Ordéfiez-Martinez
Innovation et al., 2024; Hutterer, 2023; Giel3 et al.,
2025)
Sustainability governance (Schleimer et al., 2023; Moller et al.,
2024)
Quantitative (Steiner & Munch, 2024; Noatdo et
. . al., 2024; Steinert & Altendeitering,
methods/testing/ experiments 2024)
Qualitative (in depth case (Gelhaar & Otto, 2020; Giel3 et al.,

studies, multiple case studies) | 2025; Steinert & Altendeitering, 2024)
(Klug & Prinz, 2023; Méller et al.,
2024; Noardo et al., 2024; Otto &

Implementations Jarke, 2019; Hutterer et al., 2023),
Maturit (Giel et al., 2025)
aturty Capabilitics (Steiner & Miinch, 2024; Hupperz &
P GieB, 2024)
. (Hupperz & Gie3, 2024; Klug &
Business models Prinz, 2023)
Public authorities’ role/ (Falcio et al., 2023; Beverungen et al.,
actors’ roles 2022)
_ . (Moller et al., 2024; Hutterer &
h(ﬁics‘t’isgztenr‘zach tCChn"lofoy  prianatons, Krumay, 2024; Atik, 2022; Otto &
PP people, feg; Jarke, 2019; Schleimer et al., 2023),
Susmm/agrlzeiegifpmem (Lush et al., 2024; Otsu & Maso, 2024)

Source: Own
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Areas: organizational and management aspects, methodological approaches, data
space maturity, and a holistic or ecosystem-based perspective. Table 1 outlines these
research gaps, highlighting key areas in the literature that require further exploration

and offering opportunities for future research.

Existing research primarily focuses on the development and analysis of legislation
that facilitates efficient data sharing, as well as on technical and conceptual studies
of data space implementations. However, a notable gap remains in the practical
application of these frameworks, particularly regarding the maturity of implemented
data spaces and their long-term value creation for all stakeholders. Most studies
emphasize the lack of real-world implementations, highlighting the need for deeper

insights into how data spaces evolve and generate sustainable value over time.

Given that the new regulatory framework aims to empower small and medium-sized
enterprises (SMEs) in their transition into the data economy, there is a critical need
for research that identifies key factors influencing companies' readiness to
implement the Data Act. Furthermore, future studies should explore how these
maturity factors can be systematically assessed using existing regulatory compliance
methodologies, ensuring a structured approach to evaluating and enhancing

companies’ data-sharing capabilities.
4 Conclusion

This study addresses the challenges of Data Act implementation, emphasizing the
role of data sharing, reuse, and data-driven innovation in shaping the digital
economy, particularly within data spaces. While the European Strategy for Data and
the Data Act establish a regulatory framework for common European data spaces,

SME:s face significant barriers to effective implementation.

Using a systematic literature review (PRISMA model), we identified key research
gaps in organizational and management aspects, methodological approaches, data
space maturity, and a holistic ecosystem perspective. Existing studies focus primarily
on technical and regulatory dimensions, yet there is a lack of practical
implementations, particularly regarding data space maturity and long-term value

creation.
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Futute research should prioritize identifying key factors influencing companies'
readiness to implement the Data Act and explore assessment methodologies based
on regulatory compliance frameworks. While market implications have been widely
discussed, scientific literature still lacks comprehensive models for evaluating
companies' maturity for Data Act implementation. Developing such a model will
require leveraging existing compliance verification approaches to support a

structured transition into the data economy.
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