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Abstract

Research on data ecosystems is becoming an emerging field of study. Defined as socio-technical
networks where actors collaborate to share and use data to foster value creation, these kinds of
ecosystems are particularly important for small and medium enterprises (SMEs) as they can benefit
from data, technology and resources, while becoming important actors which support the ecosystem
itself. However, research connecting SMEs and data ecosystems has been largely overlooked so far.
Therefore, the aim of this study is to a bibliometric analysis to examine the current trends regarding
data ecosystems and SMEs. The analysis is performed by using Biblioshiny package on articles coming
from Scopus database. Results reveal how the importance of this topic has increased over time. At the
same time, the findings outline how this topic is tightly connected to innovation, competition,
information and knowledge management, supply chains and decision-making processes.
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1 Introduction

In the current economic and technological landscape, data has been acquiring a central role for private
and public organization as a strategic resource for creating value (Rozkrut, 2023). In this extent, the
capability to collect, elaborate and share data by organizations is a key dimension to foster innovation,
competitiveness and efficiency (Ramalli & Pernici, 2023). As organizations normally do not have all
the necessary capabilities to manage and retain the value of data, data ecosystems emerge as a new
concept of collaborative models that can support co-creation activities for value generation by means of
data creation, data use and data sharing (Heinbach et al., 2024). In this extent, data ecosystems are
defined as socio-technical networks that enable collaboration between actors such as enterprises,
institutions, and individuals and facilitate knowledge discovery to create value (Oliveira. et al., 2019;
Ramalli & Pernici, 2023). Along this vein, the main foundations of data ecosystems are: (I) the network
of actors involved in the production, sharing and use of data; (II) the collaboration among actors to
provide access to data and resources to partners; (III) the creation of value, as data ecosystems are value
driven (IV); the self-organization, as in data ecosystems value is not generated through a linear sequence
of steps, but it is the output of multiple interconnected actors; (V) interoperability as data come from
different sources, the technical ability to exchange data effectively is paramount (Heinz et al., 2022;
Moller et al., 2024; Oliveira & Lodscio, 2018).

In this extent, the concept of data ecosystems is also recognized by public institutions. For instance, the
European Union (EU) underlines the importance of data generation, sharing and use, highlighting the
substantial societal and individual benefits that data can yield (European Commission, 2020). Therefore,
public legislation strongly recommends the creation of data ecosystems through public actions (i.e.
constitution of data spaces), involving businesses, civil society and the public sector (European Union,
2022).
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In this extent, data ecosystems are particularly beneficial for small and medium enterprises (SMEs). In
fact, the literature highlights how SMEs are considered important actors in the context of data
ecosystems. In fact, SMEs are equipped with important resources (i.e., skills, competences, technology,
flexible structures) which can make them key actors for the development of data ecosystems in order to
deliver innovative value (European Commission, 2020). At the same time, SMEs can have relevant
benefits in participating into data ecosystems as they can have access to important resources such as
data, technology, competences, and relationships which can foster their digitalization process,
innovative capabilities and market competitiveness (Gaspar et al., 2025; Hafeez et al., 2025; Huber et
al., 2020).

Nevertheless, so far, the literature has posed little attention on understanding the relationship between
SMEs and data ecosystems. This is surprising given the fact that SMEs are the backbone of the economy
(Sat1, 2024). In addition, the role and the importance of SMEs in data ecosystems has been emphasized
by public institutions. In fact, data economy should make possible to give access to data and knowledge
for those SMEs that have limited financial, technological and administrative resources (European Union,
2022).

Therefore, following the current reasoning, the aim of this paper is to collect contributions from a quite
dispersed and fragmented literature by conducting a bibliometric analysis in order to explore the
intersections between SMEs and data ecosystems. Hence, the following research question is formulated:
Which are the current trends linking SMEs and data ecosystems?

Addressing this research question is important as it can contribute to provide an up-to-date
understanding of the relationships between SMEs and data ecosystems. At the same time, synthetizing
the findings from a quite fragmented and dispersed literature is important in order to deliver a
comprehensive understanding of a such recent phenomenon. Thus, it will help to guide future studies
on a promising field of research which has been largely financed by public policy programs. Moreover,
responding to such question is important to collect information in order to guide policymakers to make
tailored policy interventions.

2 Data and methods

Articles were retrieved in November 2024 from Scopus database by using sets of different keywords.
The first keyword was “Data ecosyst*”, which retrieved 185,975 documents. Then synonyms were
added as additional keywords such as “software ecosyst*” or “open data ecosyst*” following prior
studies on the topic (Cui et al., 2020; Moller et al., 2024; Oliveira et al., 2019). Then, by using AND -
OR Boolean terms, other keywords referred to the themes of interests were added such as “SME*”,
“Participat*”, “Influenc*” and their relative synonyms. These terms were included as prior research
highlights that SMEs are not passive actors, but active participants whose engagement can influence the
development, structure, and outcomes of the entire data ecosystem (e.g. Jackson et al., 2024).

The initial search process retrieved 4.877 articles across multiple subject categories. To enhance the
relevance and quality of results, several filters were applied. Specifically, the temporal range was limited
to publications from 2011 to 2024, in alignment with the literature review by Oliveira et al. (2019). The
search was further refined by restricting the subject areas to business and management, econometrics,
social science, computer science, and environmental science. Only document classified as article, book
chapter, conference paper, book, review and written in English, were included. Conference papers were
retained due to their relevance in computer science. The filtering process reduced the dataset to 2.820
articles. Further refinement was conducted by excluding all journals not indexed in the ABS (academic
journal guide) database, resulting in a final sample of 2.294 articles.

To further refine the dataset, four-member research team undertook a manual screening process,
selecting only those articles deemed relevant to the research themes. As a result, 1,716 articles were
excluded for falling outside the scope of interest (see Table 1). The final dataset consisted of 148 articles,
which were analyzed through the Biblioshiny package of the R programming language.

XXVI Workshop Dei Docenti e Ricercatori di Organizzazione Aziendale (WOA 2025) 2
Page 53 of 632



SMEs in Data Ecosystems

Related topic N. of articles deleted
Finance 665

Marketing 394

Enterprise culture and development 198

Leadership and HRM 173

Not related to data management 51

Others not pertinent articles 235

Table 1.

Number of articles excluded during the screening phase (n=1,716).

3 Results and discussion

Table 2 presents the main characteristics of the dataset. A total of 425 authors contributed to writing the
documents, with an average of 2.87 authors per document. The annual growth rate of publications on

the topic is 11.60%.

Description Results
Documents 148
Sources 133
Timespan 2011:2024
Annual growth rate 11.60%
Author’s keywords 575
Average citations per document 21.95
Authors 425
Documents per author 0.35
Authors per document 2.87
Co-authors per documents 2.92
Document average age (years) 5.61

Table 2.

Number of articles excluded during the screening phase (n=1,716).

As illustrated in Figure 1, scholarly interest has steadily increased since 2011, with a significant surge

observed from 2021 onwards.
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Figure 1. Trends of publication.
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Figure 2 instead displays countries’ scientific production. It is possible to notice the scientific production
is somehow global, nevertheless, the leading countries are the UK (40 articles), followed by Italy (37),
China (34), the USA (27), Germany (23) and India (20).
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Figure 2. Trends of publication.

Moreover, looking at the most relevant articles in terms of citations in the field it is possible to highlight
that the first top three articles are (1) Ceccagnoli et al. (2012) — 677 citations; (2) Razmerita et al. (2016)
— 281 citations; (3) Micheli et al. (2020) — 145 citations. Then for position number 4 to 6 we have (4)
Martinez-Roman et al. (2011) — 145 citations; (5) Cunningham & Link (2014) — 110 citations (6)
Elmagrhi et al. (2017) — 95 citations. Finally, the list is concluded by (7) Maroufkhani et al. (2020) — 86
citations; (8) Song et al. (2016) — 76 citations; (9) Jin & Hurd (2018) — 65 citations; (10) Kude et al.
(2011) — 57 citations.

If we look at those articles, we can find that the leading article is Ceccagnoli et al (2011). This is an
important article which outlines that the participation of a platform ecosystems by small enterprises
improve their business performance in terms of sales, thereby highlighting the importance of inter-firm
collaborations. Their findings are in line with the work of Jin & Hurd (2018), where they outline how
digital platforms ecosystems, help to internationalize SMEs, by reducing their entry barriers into new
markets. On this way, it is worth to mention the work of Micheli et al. (2020), which highlight the most
important roles for the actors involved into data ecosystems, which depends on inter-organizational
relationships, values and governance principles. In this extent, the articles touch some of the foundations
of data ecosystems, such as the importance and value of data, data generation and data and knowledge
sharing, as well as the importance of industry 4.0 technologies for bringing new values to organizations,
thereby the governance and organizational mechanisms and dimensions that encourage (or discourage)
organizations to collaborate.
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economic snd sociatenects SUSIAINADIE development
emansc ammanes (1€51011/MetN0d0I09y/approach

s lllill‘lllaﬂllll management

|monnalmn svstems sCOMm lletltlﬂ n ;:;\ZE}%}E%E;::”
I I a..‘:‘su‘:."e'ﬁs'é’.ﬂ?l“ T ‘a’ tl 01 suppty cllaiis

lmnnnluln use -gml stmge
conouins (63 GS
lnowladue manalmmmu"""""""'m
internet of things ==ise resource plaming
societies and institutions
Figure 3. Words cloud.
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Interesting is also the Word cloud in Figure 3 which highlights the most used keywords. Those keywords
which indicated the same word such as “big data” or “open data” or “data analytics”, as well as, “small
and medium-sized enterprise” or “sme” or “smes” or the “innovation” and “innovative output” or
“innovation activity”, were aggregated into main umbrella keywords. The the most frequent keyword is
“Small and medium enterprises”, followed by “ecosystems”, then by the word “innovation” which has
28 occurrences, and information management. Interesting is the fact that the keywords can be grouped
in different clusters that can be tightly related to data ecosystems dimensions, such as ‘SMEs’, which is
the main actor investigated in this article, which is important for the development of the ecosystems,
industry 4.0 technology which are the levers for data ecosystems in order to use and exploit data
(Blaiszik et al., 2019; Cui et al., 2020). Value generation (i.e. innovation, decision and making), as data
ecosystem aim to create value by fostering innovation among actors involved while improving the
decision-making process (Oliveira et al., 2019). Knowledge management, ecosystems and supply chain,
which are referred to the inter-organizational collaboration which are the foundations of data ecosystems
(Heinz et al., 2022), as well as information, data and knowledge management, which can be related to
absorptive capacity of the actors involved.

The current analysis brings interesting insights to SMEs and data ecosystems. Firstly, the results show
that the topic of data ecosystems and SMEs is gaining attraction since the scientific production is
expanding rapidly. Therefore, this underline that the topic is currently a fertile ground to be explored.
At the same time, data show how data ecosystems is global phenomenon, encompassing different
countries. While some countries are leaders such as China, USA, Italy and UK, others are following
rapidly. In addition, the World Cloud highlights how SMEs and data ecosystems can be linked to
relevant topics with are at the core of data ecosystems literature such as value creation (i.e. innovation
and decision making), absorptive capacity (i.e. information, data and knowledge management), digital
technologies (i.e. business and data analytics, digital platforms data warehouses and data spaces).

All these topics should be further investigated while considering data ecosystems context. For instance,
potential future enquiries of research could be: How do SMEs belonging to data ecosystems improve
their absorptive capacity? How do SMEs improve their value creation when collaborating within data
ecosystems? How much are digital technologies relevant for SMEs which are part of data ecosystems?
These future lines of investigation would help to deepen the scholarly understanding regarding the
dynamics between SMEs and data ecosystems. For example, the development of both quantitative and
qualitative research in order to answer to such research questions would be particularly beneficial in
order to bring sound results on this emerging topic. At the same time, it would be crucial to develop
questionnaires or interviews to understand the dynamics among the SMEs involved, such as how and
why they use data, how they can benefit from data for their internal capabilities, and how threats and
opportunities affect the value creation of SMEs when they participate in data ecosystems. This would
broaden the scholarship understanding of this topic.

The main limitation of the current work is certainly the fragmentation of the literature across multiple
fields, as well as the use of only one main source for data retrieval (i.e., Scopus database). Therefore,
future research could consider incorporating other alternative databases, such as the Web of Science
database in order to add further value to this research.
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