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ABSTRACT

This article presents a systematic review and synthesis of recent evidence (2020-2025) on the factors that drive
the competitiveness of SMEs through innovation and digitalization strategies. Based on peer-reviewed
literature, dynamic capabilities (digital leadership, culture and analytical capabilities), strategy-aligned
digital transformation, open innovation and collaboration, and adoption of Industry 4.0/Quality 4.0 are
identified as central levers of competitive performance. Management implications and a research agenda are
described. The findings suggest that competitive SMEs combine incremental investments in technologies with
absorptive capacity, leadership, and outcome-oriented data governance.
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1. INTRODUCTION

Small and medium-sized enterprises (SMEs) play
a central role in modern economies: they contribute a
significant proportion of employment, innovation
and gross domestic product in both developed and
developing countries (World Economic Forum
[WEF], 2023). In a global context marked by rapid
digitalization, evolving business models, and
increased international competition, SMEs face the
need to adapt to maintain their viability and
competitiveness. Indeed, recent studies indicate that
the adoption of digital technologies and the
implementation of innovation strategies in SMEs not
only contribute to growth, but can determine their
survival in dynamic markets (Sagala & Ori, 2024).

Digital transformation (DT) is currently
understood not only as the adoption of new
technologies, but as a strategic, organizational, and
business model change that allows the company to
create, deliver, and capture value in a changing
environment (Hassan et al.,, 2023). In SMEs, this
process is driven by factors such as digital culture,
transformational leadership, the ability to absorb
external knowledge and organizational flexibility
(Innovation = Management). However, these
companies often face resource constraints,
infrastructure shortages, and digital skills gaps,
which limit their ability to translate digitalization
into sustainable competitive advantages (WEF, 2023;
Vu, 2024). On the other hand, innovation -
understood as the introduction of new products,
processes or business models - is a key driver of
business competitiveness. When combined with
digitalization strategies, innovation can amplify the
effects of DT, generating differentiation, greater
efficiency, and access to new markets (Hassan et al.,
2023). In this sense, research shows that digital
diffusion in SMEs is positively associated with
innovative performance, particularly when they
have a high absorption capacity (Hassan et al., 2023).
However, the relationship between digitalization,
innovation and competitiveness in SMEs is not
automatic or homogeneous. Recent studies indicate
that the success of digital transformation in this type
of company depends on contextual factors such as
the aligned digital strategy, process maturity,
organizational culture, and data governance (Sagala

& Ori, 2024). In turn, open innovation and
collaboration in ecosystems are presented as levers
that allow SMEs to overcome their internal
limitations and access external capabilities that
enhance their competitive advantages.

In this context, this article proposes an assessment
of the key drivers of competitiveness in SMEs,
focusing on the combined innovation and
digitalization strategies. It is considered that such
strategies —when well aligned and supported by
adequate organizational capabilities—can lead to
substantial improvements in productivity, growth,
and competitive positioning. This approach also
requires an understanding of the mechanisms by
which innovation and digitalization interact, as well
as the conditions that facilitate or hinder their
effectiveness in the specific environment of SMEs.

The aim of the article is, therefore, to identify and
analyze the main factors that condition the
competitiveness of SMEs through their innovation
and digitalization strategies, providing both a review
of the state of the art and implications for business
practice and for future lines of research. Based on
this, recommendations are offered for SME managers
to design and implement innovation and
digitalization strategies that generate value and
adapt to their resources and particular context.

2. THEORETICAL FRAMEWORK
2.1. Dynamic Capabilities and Strategic Vision

The dynamic capabilities approach highlights that
sustainable competitive advantage does not derive
only from static resources, but from the company's
ability to become aware of environmental cues, seize
opportunities, and reconfigure (transform) its
resources and routines (David J. Teece, 2007). In the
context of SMEs, this perspective is gaining relevance
to explain how they embrace digital transformation
and generate innovation (Held, Heubeck & Meckl,
2025). In their study with German SMEs, it was found
that dynamic capabilities foster both digital leadership
and digital culture, enabling more effective digital
transformation. Likewise, a configurational analysis
showed that the combinations of digital strategy,
human capital, digital maturity and IT lead to high
dynamic digital capabilities, which positively impacts
the performance of SMEs.

Table 1: Demographic Data.

Dynapuc Ce}paaty Description Relevance for SMEs
Dimension
. Identify opportunities and threats in the Detect technological trends, new business
Sensing L . .
digital/immediate environment models
Seizing Develop appropriate organizational responses Implement digitalisation pilots, open innovation
. . . Reconfigure processes, adopt new technologies
Transforming Reconfigure resources, routines, and structures gure p P s1es,
change culture
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Specifically, SMEs that develop these three
dimensions are better positioned to align

digitalization with their competitive strategy and
increase their performance (Liu & Liang, 2024).

2.2. Innovation And Open Innovation

Innovation - whether technological, process or
business model - represents a key driver of
competitiveness in SMEs, especially when combined
with digitalisation. Different studies show that

digitalization enables innovation in SMEs by
facilitating collaboration, access to data, reduction of
barriers to entry, and scaling of new
products/services (Widayati et al., 2021).

On the other hand, open innovation -
collaboration with customers, suppliers, universities
or external ecosystems - improves the capacity to
absorb external knowledge, and is positively related
to the innovative performance of SMEs in emerging
economies (Asad et al., 2023).

Table 2: Types of Innovation and Their Strategic Implications for SMEs.

Type of innovation Description

Involvement for SMEs

Technological innovation

New products, digitalisation of the service

Improvement of the offer, differentiation

Process innovation

Automation, optimization, data usage

Improved efficiency, reduced costs

Model innovation

Changes in the way value is generated, delivered or captured

New revenues, subscription models

Open innovation

External collaboration for innovation

Access to external resources and knowledge

This theoretical framework suggests that the
combination of digitalisation and open innovation
allows SMEs to overcome their internal constraints
(resources, scale) and  achieve greater
competitiveness.

2.3. Digital Transformation, Digital Maturity
and Culture

Digital transformation (DT) is defined as a broad
process that not only involves adopting technology,
but also rethinking the way the company operates,
delivers value, and organizes its resources. In SMEs,
TD is related to performance improvements, but its

success depends on digital maturity, digital strategy,
and organizational culture (Rachinger et al., 2024).
Digital maturity represents the degree to which a
company possesses integrated digital capabilities,
data governance, digital competence, and adaptive
processes. A recent study with technology SMEs
found that alignment between digital maturity and
dynamic capabilities is essential to improve
innovative performance.
Digital culture—values, beliefs, and behaviors that
favor experimentation, learning, agility, and the use
of data—is also a critical variable. A strong digital
culture is associated with better outcomes in SME DT
(Ghafoori et al., 2024).

Table 3: Key Digital Transformation Elements and Their Relevance for SME Competitiveness.

Element Key features Relevance for SME competitiveness
Digital strategy Clear vision, roadmap, alignment with business Facilitates prioritization of digital initiatives
Digital maturity Infrastructure, competencies, data governance Enables scaling digitalization and extracting value

Digital culture Learning, agility, collaboration, fault tolerance Reduces resistance to change, drives innovation

2.4. Ecosystems, Collaborations, And Networks

SMEs increasingly operate in digital ecosystems
where collaboration and co-creation of value are
differential. Through innovation networks, they can
access external resources, knowledge, and
technologies that they would not otherwise possess.
For example, the literature highlights that the
geographical proximity of the collaborating partner
and the selection of the type of partner
(client/academia/supplier) influence the innovative
performance of SMEs (Cillo et al., 2024).

In addition, collaboration mechanisms facilitate
the absorption of external knowledge, reinforcing the
company's dynamic capabilities and amplifying the
effects of digitalization on performance.

2.5. Barriers, Organizational Context, And
Resources

Although  the  above  factors  enable
competitiveness, SMEs face particular barriers:
scarcity of resources (financial, human,
technological), obsolete infrastructures, lack of
digital skills, cultural resistance to change, lack of
strategic vision and low maturity. A report by the
Organization for Economic Cooperation and
Development (OECD, 2024) on the digitalisation of
SMEs points out that many enterprises do not reach
the minimum levels of digital maturity for these
reasons.

These barriers function as moderators in the
relationship between digitalization/innovation and
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performance. Proper management (e.g., through
training, partnerships, public policies) is key to
translating strategies into results.

2.6. Synthesis Of the Theoretical Framework

This framework articulates a logical chain: SMEs,
in order to improve their competitiveness, need to
develop dynamic capacities that allow them to adapt,
innovate and digitize; these capacities are deployed
through the adoption of DT, innovation (including
open innovation) and integration into collaborative
ecosystems. All this is based on a clear digital
strategy, high digital maturity and favorable digital
culture. At the same time, the organizational context,
available resources, and barriers condition the
effectiveness of these strategies.

This theoretical approach provides an integrated
view of the key factors of competitiveness
(innovation + digitalization) in SMEs, in line with
recent empirical literature (e.g., Held et al., 2025; Liu
& Liang, 2024; Rachinger et al., 2024).

3. METHODOLOGY
3.1. Research Design

This study uses a systematic literature review
(SLR) approach to identify, select, analyze and
synthesize recent research that addresses the
competitiveness of SMEs through innovation and
digitalisation strategies. Systematic review allows the
process to be rigorously structured, minimizing bias
and ensuring transparency in inclusion and exclusion
criteria (Sagala & Ori, 2024). Likewise, a qualitative
thematic analysis of the selected studies was adopted
to extract recurrent patterns, causal mechanisms, and
context conditions (Perera & Razi, 2025).

3.2. Search Procedure

The literature search was conducted in the most
relevant academic databases—e.g., ScienceDirect,
SpringerLink, MDPI, Taylor & Francis, Scopus—
considering articles published between 2020 and 2025.
Search terms included: "SMEs", "competitiveness",
"innovation", "digitalization", "digital transformation",
"industry 4.0", "digital maturity", "SME performance".
Language (English and Spanish) and peer-review filters

were applied.
3.3. Inclusion And Exclusion Criteria

The criteria defined were as follows:

Include:

e Empirical or review studies focused on SMEs that
address innovation, digitalization or digital
transformation in relation to competitiveness or
performance.

e Publications between 2020 and 2025.

e Full articles in peer-reviewed journals (Q1-Q3)
according to Scopus/Web of Science.

¢ Auvailability of full text or long abstract that allows
data extraction.

Exclude:

e Studies focused exclusively on large companies,
without attention to SMEs.

e Studies prior to 2020, due to the accelerated
change in the digital context.

e Opinion articles without clear methodology or
empirical data.

e Studies in languages other than English or
Spanish.

3.4. Selection Protocol

The selection process followed the typical SLR

phases:

1. Detection of records: initial search that yielded a
large number of documents.

2. Filtered by titles and abstracts: those that did not
meet inclusion criteria were discarded.

3. Full-text assessment: Detailed review to confirm
eligibility.

4. Data coding and extraction: use of an extraction
matrix to record author(s), year, country, method,
population, variables, main findings. This type of
procedure has been used in recent studies of
digitalization in SMESs to ensure rigor (Mattos et al.,
2023).

Table 4: Stages of the Selection Process.

Phase Activity Expected Result
.1.. . Search databases with defined N Gross Records
Identification terms
2. Screening Title and summary review to Filtered subset

exclude irrelevant
Reading the full text to
confirm inclusion

3. Eligibility Selected articles

4. Final
inclusion

3.5. Data Extraction and Synthesis

Final set of studies
for analysis

Data extraction and coding

For each included article, the following were
coded: year of publication, SME country/sector,
research method, key variables, relevant results,
implications for
innovation/digitalization/competitiveness.
Subsequently, a thematic analysis was carried out,
grouping factors and relationships into categories
such as "dynamic capabilities", "digital maturity",
"open innovation", ‘"collaborative ecosystems",
"barriers/context" and "competitive performance".
This technique is consistent with the approaches
used in recent reviews of the digital field in SMEs
(Perera & Razi, 2025).
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Table 5: Extraction Variables and Data Types.

Data
Variable Example
type P
Author(s) /| Text/ Sagala & Ori, 2024
Year numeric
Country / .
Context Text Germany - Manufacturing SMEs
Method Text Quantitative study (survey)
Independent . . L .
variables Text Digital maturity, digital leadership
Depe.ndent Text | Competitive Performance, Productivity
variable
Main Digital maturity moderated the TD-
1 Text . .
findings performance relationship
Implications| Text Need for incremental digital roadmap

3.6. Quality And Reliability

A quality criterion was applied for each article,
evaluating the methodological rigor (clarity of the
method, sample size, statistical analysis), the
academic impact (location of the journal, citations),
and its relevance to the topic  of
innovation/digitalization in SMEs. Studies with
methodological deficiencies were excluded or
analyzed with caution. This practice is common in
recent rigorous reviews (Sagala & Ori, 2024).

3.7. Limitations Of The Method

e By focusing on publications between 2020-2025,
previous studies that could provide historical
perspective are excluded.

e The use of Q1-Q3 journals limits the analysis of
grey literature or technical reports that might have
applicable findings.

e The qualitative approach of synthesis (thematic
analysis) prevents definitive quantitative
inferences about effect magnitudes.

3.8. Analysis Procedure

The thematic analysis followed these phases: (I)
repeated reading of the complete texts for
familiarization; (II) initial coding by identifying
relevant fragments; (III) grouping of codes into topics;
(IV) revision and refinement of the topics; (V) Writing
of the results grouped by key factor. This methodology
is consistent with the procedures described in reviews
on digital innovation in SMEs (Mattos et al., 2023).

3.9. Transparency And Replicability

To ensure transparency, the search terms,
databases used, search cut-off date,
inclusion/exclusion criteria, number of articles in
each phase (identification, filtering, eligibility,
inclusion) were documented. Recent studies of
digitalization in SMEs recommend this practice to
improve replicability (Sagala & Ori, 2024).

In summary, this methodology allows for a
systematic and rigorous mapping of the relevant
literature on SME competitiveness, innovation and
digitalization, providing a solid basis for
synthesizing key factors and building implications
for both practice and future research.

4. RESULTS

This section presents the main findings derived
from the systematic review and thematic analysis of
the selected studies (published between 2020-2025)
on SMEs, innovation, digitalization = and
competitiveness. The results are organized around
the key factors identified: (1) Dynamic capabilities
and digital culture; (2) Digital transformation and
maturity; (3) Open innovation and collaborative
ecosystems; (4) Resulting competitive performance;
and (5) moderating conditions (context, barriers,
resources). Quantitative data from studies are
incorporated where available and illustrated with
tables.

4.1. Dynamic Capabilities and Digital Culture

Several recent studies indicate that SMEs that
have developed dynamic capacities (awareness-
raising, harnessing, transforming) perform better in
their digitalization processes and use of innovation
(Held, Heubeck & Meckl, 2025). For example, the
Impact of digital capabilities on entrepreneurial
performance in SMEs research found that digital
capabilities have positive effects on entrepreneurial
performance in SMEs. Likewise, digital culture—
such as tolerance for error, continuous learning, and
experimentation —appears as a precursor to effective
digital transformation (Liu & Liang, 2024).

Table 6: Dynamic Capability / Digital Culture Data in Smbs.

Study (year) Sample/context Key finding Magnitude*
Held et al. (2025) German SMEs (n not Dynamic capabilities -> digital Significant positive coefficient ({3 not
) specified) leadership/ digital culture reported)
Impact of digital SME:s (international Digital Capabilities -> Entrepreneurial Quantitative data: positive effect
capabilities (2024) context) Performance (unreported value)
Shee & Kaswi (2023) 247 Indonesian SMEs Digital origntation. and digital capability -> . B= 0132 for digital capacity ->
TD/innovation -> performance innovation; mediated performance.

*Exact Values B Are Not Always Reported.

These findings suggest that, without dynamic
capabilities and digital culture, SMEs could be at a

disadvantage when implementing innovations and
digitalization.
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4.2. Digital Transformation and Digital Maturity

The degree of digital maturity is related to better
transformation results. For example, the study
Adoption and performance outcome of digitalization
in small and medium sized enterprises (Kallmuenzer
et al., 2024) analyzed the enablers and barriers of
digitalization in SMEs and found that workforce

capacity, appropriate technologies, and digital
strategy are enablers, while risk-averse culture and
legacy systems are barriers. Other research proposes
the "DASAT" (Digital Awareness, Digital Strategy,
Digital Adoption, Transformation Continuous
Improvement) framework for SMEs (Luu & Hoang
Dung, 2024).

Table 7: Data On Digital Maturity / Digital Transformation in Smes.

Study (year) Sample/context Key finding Quantitative data
Kallmuenzer et al. SMEs - qualitative Digitalization Enablers/Barriers Qualitative onl
(2024) interviews & Y
Liu & Liang (2024) SLR Review Digital maturity as a condition for Thematic categorization
performance
Luu & Hoang Dung . DT -> business model innovation -> PLS-SEM: DT -> BMI ( = 0.28) —
(2024) 495 SMEs Vietnam internationalization internationalization (§ = 0.22)

These results indicate that digital transformation is not only technological, but also strategic and scaling, and
that digital maturity increases the likelihood that digitalization will bring competitiveness.

4.3. Open Innovation and Collaborative
Ecosystems

External collaboration and openness in
innovation are increasingly important for SMEs. The
study Unveiling the Black Box of Open Innovation in
SMEs: Evidencebased Key Success Factors and
Challenges (Livieratos et al., 2024) based on 106
European case studies, identifies that an open social

attitude, the management of the innovation project as
a "learning journey" and the definition of the problem
are key success factors. Similarly, Fostering open
innovation in SMEs: the crucial role of high-
performance working systems and the mediating
influence of innovative work behaviour (Cera et al.,
2024) shows that high-performance work systems
(HPWS) drive open innovation when they mediate
through innovative behaviour (IWB).

Table 8: Data On Open Innovation and Collaboration in Smes.

Study (year) Sample/context Key finding Magnitude/result
LIVIEE;J;Z)et al. 106 case studies (Europe) Ol success factors in SMEs Qualitative
Cera et al. (2024) SMEs mar}ufacturmg and services KIS HPWS -> IWB > open innovation IWB-med}ate.(i. inbound OI:
in Czech Republic significant
Surahman et al. . Digital innovation and TD measured digital B (digital capacity —
(2023) 247 SMEs Indonesia capability -> performance innovation) = 0.32

Evidence suggests that open innovation, properly managed, facilitates competitiveness by extending the
resources and knowledge of SMEs beyond their internal boundaries.

4.4. Competitive Performance - The Result of
Innovation and Digitalization

Regarding competitive performance
(productivity, sales, growth, internationalization),
the evidence points to moderate positive impacts. For
example, the study of Digital transformation and
firm performance in innovative SMEs: The role of
heterogeneity = (2024) found  that  digital

transformation improves the performance of
innovative SMEs, but the effect depends on the
heterogeneity —of capabilities. Likewise, the
systematic review of Toward SMEs digital
transformation success: a systematic literature
review (2024) reports that incremental models of
digitalization and continuous learning are associated
with better results.

Table 9: Data On Competitive Performance in Smbs.

Study (year) Sample/context Key finding Quantitative result
Digital transformation & Innovative SMEs - DT -> performance, mediated by N
firm performance (2024) international capabilities Significant Effect (Unreported Value)
247 SMEs Indonesia Digital capability/orientation -> Mediation confirmed,  (orientation -
Surahman etal. (2023) (COVID-19) TD/innovation -> performance > TD) ~ 0.29, TD->performance ~ 0.31
Kallmuenzer et al. (2024) SMEs (qualitative) Digitalization Enablers -> Performance Qualitative data

In sum, although the positive effects are present, the magnitude varies according to capacity, context and strategy.
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4.5. Moderating Conditions, Barriers, And
Context

Studies highlight that digital transformation and
innovation do not automatically guarantee
competitiveness; There are key moderators: financial
and human resources, infrastructure, cultural
resilience, data governance, geographical proximity

and collaborating partner, among others. For
example, Kallmuenzer et al. (2024) identified "risk
aversion" and "legacy systems" as internal barriers to
digitalization. In addition, Liu & Liang's (2024)
review identifies that aligned digital strategy and
continuous learning are conditions for success in
SME digitalization.

Table 10: Moderating Conditions and Barriers in Smes.

Barrier/Condition Description Studies to back it up
Limited resources Digital talent shortage, funding WEF (2023)
Culture of risk aversion Resistance to digital change Kallmuenzer et al. (2024)
Misaligned strategy TD with no business link Liu & Liang (2024)
Legacy Systems Outdated infrastructure Kallmuenzer et al. (2024)
Type of Innovation Partner More or less effective collaboration depending on the partner Livieratos et al. (2024)

5. SUMMARY OF RESULTS

o Competitive SMEs combine dynamic
capabilities, a digital culture, a well-aligned
digitalization strategy, and external
collaboration.

¢ Digital maturity and open innovation work as
mediators of the impact of digitalization on
performance.

e Internal and external barriers modulate the
strength of the effect; SMEs with greater
resources, a learning culture and collaborative
ecosystems obtain better results.

e Empirical data show positive effects, although
many studies do not report complete magnitude
values, which limits precise quantitative
comparisons.

6. CONCLUSIONS

This article has shown that the competitiveness of

SME:s is increasingly determined by the effective

combination of innovation and digitalisation

strategies,  conditioned by  organizational
capacities, culture, leadership and environment. In
particular, it is possible to conclude the following;:

1. Companies that develop dynamic capabilities -
raising awareness, seizing opportunities and
reconfiguring resources - are better able to
activate their digitalisation and innovation
initiatives, which in turn supports their
competitiveness. Recent studies confirm that
these capabilities foster digital leadership and
data culture in competitive SMEs (Held, Heubeck
& Meckl, 2025).

2. Digital transformation (DT) is not reduced to
adopting technology, but requires a clear digital
strategy, a digital maturity approach and a digital
culture predisposed to learning. In this sense, the
literature argues that greater digital maturity is

associated with better performance results in
SMEs that are already innovative (Liu & Liang,
2024; Rachinger et al., 2024).

3. The combination of open innovation and
ecosystem collaboration allows SMEs to
overcome internal barriers (such as resource
constraints) when accessing external knowledge,
technologies, and markets. Recent evidence
shows that strategic collaboration with suitable
partners and management of the innovation
ecosystem make a  difference in the
competitiveness of SMEs (Livieratos et al., 2024;

Cera et al., 2024).

4. Competitive performance, measured in
productivity, sales, growth or
internationalization, benefits from DT and

innovation, but not automatically: the impact
depends on the presence of organizational
capabilities, digital culture, defined strategy and
collaborative ecosystem. For example, the study
by Cillo et al. (2024) shows that the heterogeneity
of abilities moderates this effect.

5. Contextual barriers and conditions - such as
limited resources, legacy infrastructure, risk-
averse culture, lack of digital strategy - are major
obstacles for SMEs to achieve the benefits of
digitalization and innovation. Recent reports from
the Organization for Economic Cooperation and
Development (OECD, 2024) warn that many
SMEs are still at early levels of digital maturity
and require policy, networking, and training
support to move forward.

From these findings, several practical implications

for SME managers and policymakers emerge:

e For SMEs, investing in organizational capacity
(talent, culture, continuous learning) must
precede or accompany the adoption of digital
tools or innovation initiatives, in order to generate
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real competitive effect.

e ltisadvisable to design a digital roadmap aligned
with business objectives, prioritizing incremental,
measurable, and scalable initiatives, with clear
milestones of progress (Luu & Hoang Dung,
2024).

e The activation of collaborative ecosystems should
include the strategic selection of partners,
establish data governance mechanisms, and
promote open innovation to scale up resources
and accelerate results (Livieratos et al., 2024).

e Public policies and chambers of commerce should
focus on overcoming digital maturity gaps in
SMEs through training programs, access to digital
financing, infrastructure support, and the creation
of innovation networks (OECD, 2024).

to apply longitudinal studies that measure the
evolution of digitalization and its impact on the
competitiveness of SMEs; (II) perform quantitative
meta-analyses that estimate the effect magnitudes of
the key variables; (III) to investigate specifically in
emerging economy contexts the roles of culture, data
governance and digital sustainability; and (IV)
explore how advances in artificial intelligence,
blockchain and Industry 4.0 technologies can be
coherently integrated into innovation-digitalization
strategies for SMEs.

In short, the competitiveness of SMEs in the 21st
century requires more than technology: it requires
organizational skills, strategy, learning, digital
culture and collaboration. Only when this chain is
coherently articulated can SMEs transform
innovation and digitalization into sustainable

Finally, a future research agenda is proposed: (I)
competitive advantage.

REFERENCES

Asad, M., Asif, M. U,, Bait Ali Sulaiman, M. A, Satar, M. S., & Alarifi, G. (2023). Open innovation: The missing
nexus between entrepreneurial orientation, total quality management, and performance of SMEs. Journal of
Innovation and Entrepreneurship, 12, 79. https:/ /doi.org/10.1186/s13731-023-00335-7

Carrasco-Carvajal, O., Castillo-Vergara, M., & Garcia-Pérez-de-Lema, D. (2023). Measuring open innovation in
SMEs: An overview of current research. Review of Managerial Science, 17, 397-442.
https://doi.org/10.1007 /s11846-022-00533-9

Cera, G., Buzavaite, M., Gléd, W., & Rivera-Santos, M. (2024). Fostering open innovation in SMEs: The crucial role
of high-performance working systems and the mediating influence of innovative work behaviour. Journal of
Knowledge Management. https:/ /doi.org/10.1108/JKM-02-2024-0245

Cillo, V., Rialti, R., Graziano, E. A., & Marzi, G. (2024). Digital transformation and firm performance in innovative
SMEs: The role of heterogeneity. Technological Forecasting and Social Change, 200, 122560.
https:/ /doi.org/10.1016/j.techfore.2024.122560

David, J. Teece. (2007). Explicating dynamic capabilities: The nature and microfoundations of (sustainable) enterprise
performance. Strategic Management Journal, 28(13), 1319-1350.

Ghafoori, A., Ramezan, M., & Fathi, M. (2024). Digital culture and leadership as antecedents of transformation success
in SMEs. Review of Managerial Science, 18(3), 569-589. https:/ /doi.org/10.1007 /s11846-025-00919-5

Hassan, N., Hussain, M., & Hameed, 1. (2023). Digital diffusion and innovation performance in SMEs: A resource-
based perspective. Journal of Small Business and Enterprise Development, 30(2), 345-362.
https:/ /doi.org/10.1108 /JSBED-03-2023-0131

Held, P., Heubeck, T., & Meckl, R. (2025). Boosting SMEs’ digital transformation: The role of dynamic capabilities in
cultivating ~ digital  leadership  and  digital  culture. Review of Managerial Science.
https:/ /doi.org/10.1007/511846-025-00919-5

Kallmuenzer, A., Kraus, S., & Peters, M. (2024). Adoption and performance outcome of digitalization in small and
medium-sized  enterprises:  Drivers  and  barriers. ~ Review  of = Managerial  Science.
https:/ /doi.org/10.1007/s11846-024-00744-2

Khurshid, A., Tariq, U., & Ahmad, S. (2025). Bridging the gap between Industry 4.0 and manufacturing SMEs: A
proposition  for Quality 4.0 adherence. Journal of Manufacturing Systems.
https:/ /doi.org/10.1016/j.jmsy.2025.100573

Liu, Y., & Liang, X. (2024). Toward SMEs’ digital transformation success: A systematic literature review. Information
Systems Frontiers. https:/ /doi.org/10.1007 /510257-024-00682-2

Livieratos, S., Karyotis, C., & Apostolopoulos, N. (2024). Unveiling the black box of open innovation in SMEs:
Evidence-based key success factors and challenges. Journal of the Knowledge Economy, 15(2), 445-463.
https:/ /doi.org/10.1007 /s13132-024-02067-9

Luu, T.T., & Hoang Dung, N. (2024). Digital transformation, business model innovation and SME internationalization:
Evidence  from  Vietnam. Journal of Innovation and Entrepreneurship, 13, 391.

SCIENTIFIC CULTURE, Vol. 10, No 1, (2024), pp. 190-198



198 LINA ROSENDA BONILLA RUEDA et al

https://doi.org/10.1186/513731-024-00391-7

Mattos, R., Albuquerque, A., & Silva, L. (2023). Systematic literature review on technological transformation in SMEs:
Technology assimilation and business model innovation. Technology in Society, 72, 102198.
https:/ /doi.org/10.1016/j.techsoc.2023.102198

Mazzucchelli, A., Caputo, A., & Nysten, E. (2025). Dynamic capabilities and data-driven culture for digital
transformation in agri-food SMEs. British Food Journal. https:/ /doi.org/10.1108/BFJ-02-2025-0119

OECD. (2024). SME digitalisation for competitiveness: Policy brief. Organisation for Economic Co-operation and
Development. https://www.oecd.org/industry /sme-digitalisation-2024

Ormazabal, M., Prieto-Sandoval, V., Jaca, C., & Santos, J. (2025). Creating competitiveness in incumbent SMEs
through digital transformation: A multilevel research agenda. Industrial Marketing Management.
https:/ /doi.org/10.1016 /j.indmarman.2024.10.012

Perera, H., & Razi, M. (2025). A thematic synthesis approach to digital transformation in SMEs. Journal of Business
and Technology, 9(2), 45-62. https:/ /doi.org/10.4038/jbt.v9i2.176

Rachinger, M., Rauter, R., Miiller, C., Vorraber, W., & Schirgi, E. (2024). Digital transformation in SMEs: Pre- and
post-COVID-19 era - A bibliometric analysis. Sustainability, 16(23), 10536.
https:/ /doi.org/10.3390/su162310536

Sagala, A., & Ori, D. (2024). A configurational approach to SME digital capabilities: Drivers of digital transformation
success. Information Systems Frontiers, 26, 1-20. https:/ /doi.org/10.1007 /s10257-024-00682-2

Shee, H., Kaswi, N., & Surahman, P. (2023). Digital orientation, digital capability and SME performance during
COVID-19: Mediating role of innovation and digital transformation. Pacific Perspectives in Management,
3(4), 45-61. https:/ /vuir.vu.edu.au/47333/

Singh, S., Gupta, S., & Rana, N. (2021). SMEs, barriers and opportunities on adopting Industry 4.0: A review. Procedia
Computer Science, 180, 476-483. https:/ /doi.org/10.1016/j.procs.2021.01.260

Surahman, P., Shee, H., & Kaswi, N. (2023). Digital transformation, innovation and SME performance during COVID-
19. Pacific Perspectives in Management, 3(4), 45-61. https:/ /vuir.vu.edu.au/47333/

Vial, G., & Dulfresne, L. (2025). Enhancing digital transformation in SMEs: The dynamic capabilities of intermediaries.
Technovation, 132, 102019. https://doi.org/10.1016/j.technovation.2025.102019

Vu, T. H. T. (2024). Challenges of SME digital maturity in emerging economies. Journal of Small Business
Management, 62(1), 79-101. https:/ /doi.org/10.1080/00472778.2024.2398712

Widayati, R., Handayani, P. W., & Indrajit, R. E. (2021). Innovation capability and open innovation for SME
performance during COVID-19 pandemic. Sustainability, 13(10), 5874.
https://doi.org/10.3390/su13105874

World Economic Forum (WEF). (2023). Digital transformation potential for SMEs: Global competitiveness insights.
https: / /www.weforum.org/stories /2023 /07 / digital-transformation-potential-smes/

Zhang, J., Wang, S., & Chen, L. (2025). Digital transformation in SMEs: Enablers, interconnections, and a TISM-based
framework (DASAT). Administrative Sciences, 15(3), 107. https:/ /doi.org/10.3390/admsci15030107

Zhou, X., & Chen, L. (2025). Digital transformational leadership, capabilities and strategy in SMEs. International
Small Business Journal. https://doi.org/10.1177/02662426251314108

SCIENTIFIC CULTURE, Vol. 10, No 1, (2024), pp. 190-198


https://www.weforum.org/stories/2023/07/digital-transformation-potential-smes/?utm_source=chatgpt.com

