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ABSTRACT

Competitiveness and long-term sustainability are closely tied to the innovation capability of small and medium-
sized enterprises (SMEs). However, a systematic understanding of the key determinants of this capability remains
limited and fragmented. While prior studies have examined individual innovation factors, few have compre-
hensively integrated the internal and external dimensions that shape the innovation capacity of SMEs across
diverse contexts. In response to recent global disruptions and rapid technological transformations, this study
addresses a critical gap by conducting a systematic literature review (SLR) and bibliometric analysis of 122 high-
quality empirical studies published between 2020 and 2024.

Guided by the central question—what are the most influential determinants of innovation capability in SMEs,
and how do these vary over time and across regions—this review synthesizes various empirical findings. Six
major determinants are identified: Knowledge and Learning Capabilities (r = 0.98), Organizational Structure and
Culture (r = 0.96), Innovation Management and Strategy (r = 0.81), External Networks and Collaborations (r =
0.70), Market Orientation and Customer Insights (r = 0.47), and Technology and Digitalization (r = 0.05).
Additionally, the analysis identifies cross-cutting cited factors, such as Entrepreneurial Orientation and
Absorptive Capacity that emerge as enablers. SME innovation capability is thus shaped by strategic, cultural, and
knowledge-based determinants, alongside these aforementioned factors.

This study adopts a hybrid method that combines a structured SLR with bibliometric coupling using VOS-
viewer to map thematic clusters and publication trends. The review reveals notable geographical and temporal
patterns in SME innovation research, highlighting China’s consistent leadership in technology-oriented studies.
Moreover, Knowledge Management, External Networks, and Digital Transformation emerge as an interconnected
foundation for sustainable innovation in SMEs. Compared to earlier frameworks, this study offers a key
advantage by explicitly incorporating geographical and temporal dynamics into the analysis. This contextual
approach deepens our understanding of how the relevance of innovation capability determinants shifts across
regions and periods, enabling more targeted and adaptive strategies. Thus, this research provides a systems-
oriented foundation for future longitudinal studies that examine how interconnected determinants collectively
drive sustainable innovation outcomes.

Introduction

Amid accelerating technological disruption, systematic innovation
has become a cornerstone of organizational resilience for firms striving
to compete and grow, irrespective of their size (Agrawal et al., 2021;

Khyareh & Rostami, 2021).

* Corresponding author.

Although SMEs are often recognized for their entrepreneurial spirit,
they frequently encounter challenges stemming from limited resources
and expertise. Additionally, intense market pressures, ongoing geopo-
litical instability, and climate-related disruptions introduce further
complexity to innovation (Sinani & Zilja, 2024). However, these limi-
tations do not necessarily hinder innovation; rather, they serve to
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redefine the process. Such constraints encourage creative
problem-solving, prompting SMEs to develop innovation strategies
tailored to their specific contexts (Codini et al., 2023; Merin-Rodriganez
et al., 2024; Saunila, 2020).

To overcome these barriers, SMEs require more than spontaneous
creativity; they need deliberate, structured innovation strategies. As
highlighted in Business Insights on Emerging Markets by OECD (2024),
firms in developing economies increasingly rely on digital and
sustainability-oriented innovation to compete and build long-term
resilience. Echoing this shift, Carrasco-Carvajal and Gar-
cia-Pérez-De-Lema (2021) argued that the strategic adoption of
emerging technologies has become essential, rather than optional, for
SMEs aiming to grow or merely survive.

Market orientation presents a critical strategic approach, as attention
to customer needs enables SMEs to develop more relevant products and
services (Dogbe et al., 2020a). Simultaneously, "open innovation" has
emerged as a compelling alternative to the insularity of traditional
closed innovation models. Cardoso et al. (2024) reported that smaller
firms access new knowledge, expand their resource base, and improve
adaptability through collaboration with customers, suppliers, and
research institutions. Such transitions mark a fundamental shift from
siloed innovation toward a collaborative ecosystem where value is
co-produced rather than confined.

Innovation does not arise in a vacuum; rather, it is shaped at the
intersection of market dynamics and technological frontiers. Customer
demands pull firms to evolve, while scientific breakthroughs push the
boundaries of what is technologically possible, often preceding explicit
market demand. These competing forces generate a complex environ-
ment for strategic decision-making, as observed in both recent studies
(Bate et al., 2023) and foundational research (Freeman, 1979).

Understanding this dynamic is essential to developing innovation
capability, defined in this study as a firm’s capacity to leverage knowl-
edge and ideas to improve products, processes, or systems in ways that
improve competitiveness and stakeholder value (Saunila, 2017). These
capabilities are typically categorized into two types: codified capabil-
ities, such as tools, procedures, and software codes that can be readily
transferred across contexts; and tacit capabilities, which are embedded
in individuals and are inherently difficult to articulate or formalize.

SMEs exhibit codified capabilities through the adoption of formal
systems such as ISO 9001. Psomas et al. (2010) identified core enablers,
ranging from process documentation and standard operating procedures
to infrastructure improvements and targeted employee training, that
embedded standardized knowledge into daily operations. These mech-
anisms rendered innovation systematic and traceable, creating a blue-
print for replication and scalability.

Conversely, tacit capabilities evolve through experimental learning
and interpersonal relationships. Yani et al. (2024) illustrated how
mentorship cultivated these intangible, softer dimensions by promoting
strategic intuition, emotional resilience, and decision-making abilities
through close interpersonal engagement. Despite their invisibility, the
informal pathways remain essential for navigating uncertainty and
sustaining innovation despite resource constraints.

Building on these foundational capabilities, prior research has
focused on identifying the specific factors influencing innovation out-
comes in SMEs. Saunila (2020) highlighted the crucial role of leadership,
knowledge development, and entrepreneurial orientation. Other studies
(Dogbe et al., 2020b; Pomegbe et al., 2020; Tian et al., 2020) have
highlighted the significance of external networks in facilitating resource
access, while employee experience and education were consistently
associated with successful product innovation. Investments in advanced
technologies and continuous learning boost innovativeness, while col-
laborations with research institutions facilitate both incremental im-
provements and breakthrough innovations.

Despite such insights, a comprehensive understanding of the core
drivers of SME innovation remains elusive (Sa et al., 2023). Several
existing studies continue to focus narrowly on isolated factors, such as
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organizational culture or market dynamics, without adequately
considering the relationship between internal and external influences
(Reischl et al., 2022). Furthermore, although innovation has been
extensively examined in general contexts, few frameworks systemati-
cally classify the capabilities most critical to SMEs operating in the
digitally transformed and globally diverse environment today. The lack
of integrative synthesis across regions and timeframes constitutes a
major research gap, warranting further investigation.

To address the research gap, this study presents a systematic review
of SME innovation capabilities by analyzing 122 rigorously selected,
peer-reviewed, high-quality articles published between 2020 and 2024.
Although systematic reviews do not depict empirical reality, they cap-
ture the evolving consensus of the research community. Accordingly,
this review identifies and categorizes key determinants of innovation
capability, maps their geographic distribution and evolution over time,
and analyzes their alignment with existing conceptual frameworks. This
approach examines the mechanisms behind SME innovation and how
these drivers vary across contextual and temporal dimensions.

The findings hold practical implications for business leaders seeking
context-sensitive strategies to stimulate innovation and scholarly value
by integrating fragmented knowledge research while highlighting
emergent patterns. By examining innovation capability through both
spatial and temporal lenses, this review lays a conceptual foundation for
more adaptive and evidence-based approaches to building sustainable
innovation ecosystems within SMEs globally.

Research approach

This study adopts a hybrid methodology that integrates a systematic
literature review (SLR) with quantitative bibliometric analysis. In the
first stage, relevant literature on SME innovation capabilities is identi-
fied. In the second stage, the selected articles are systematically
analyzed to extract innovation capability factors, which were subse-
quently grouped into thematic dimensions. In the third stage, a biblio-
metric analysis is conducted to generate an objective mapping of
research clusters and thematic structures. These three methodological
stages are described in Sections 2.1, 2.2, and 2.3, respectively.

Selection process

This section outlines a step-by-step methodology for conducting a
literature review on innovation capabilities within SMEs. The method
proposed by Saunila (2020) was adopted for this review owing to its
clarity and reproducibility in guiding article selection.

Literature search was conducted using the Scopus database to iden-
tify relevant studies. Although other databases such as Google Scholar
and Web of Science cover a wider range of sources, including working
papers, conference proceedings, and student theses, Scopus was selected
owing to its emphasis on high-quality, peer-reviewed journal articles.
Additionally, only English-language, peer-reviewed articles containing
empirical data or evidence were included, based on the rationale that
such sources provide the most rigorous and relevant evidence for the
topic. The search employed specific title-based keywords including
"innovation capabilit*", "innovation potenti*", "innovation abili*", and
"innovation capacit*" in the titles, along with "sme", "small busines*",
"small compan*", "small enterp*", "small fir*", or "small and mediu*" in
titles, abstracts, and keywords. The search was limited to publications
from January 2020 to April 2024, yielding an initial sample of 1127
articles. The full search string implemented in Scopus is as follows:

(TITLE ("innovat* capabilit*" OR "innovat* potential*" OR "innovat*
abilit*" OR "innovat* capacit*" OR "innovat* performance*" OR "inno-
vat* manag*" OR "technolog* adoption*" OR "business innovation*")
AND (TITLE-ABS-KEY ("sme*" OR "small business*" OR "small compan*"
OR "small enterprise*" OR "small firm*" OR "small and medium-sized
enterprise*" OR "micro enterprise*" OR "medium-sized business*")))

The procedure for selecting relevant studies followed a multi-stage
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process, where articles were systematically included or excluded based
on specific, predefined criteria (Fig. 1).

In the first stage, the scope was restricted to articles published in Q1
and Q2 journals within the "Business, Management, and Accounting"
domain. This strategic criterion ensured the inclusion of high-quality,
peer-reviewed literature. Subsequently, the initial filtering yielded a
subset of 183 articles.

In the second stage, article titles were reviewed to exclude papers
that did not meet the inclusion parameters, refining the pool to 164
articles. The third stage involved a detailed analysis of abstracts. This
stage served two primary purposes: to confirm the presence of empirical
evidence and to ensure an explicit focus on innovation capability factors
within the SME context. Following this step, 126 articles remained.

The final stage of the selection process involved a full-text review of
the studies identified as eligible for in-depth screening. Each article was
assessed to confirm its direct relevance to the investigation of innovation
capability factors in SMEs. This rigorous filtering process yielded a final
set of 122 articles. These selected articles formed the foundation for the
subsequent analysis and synthesis of literature on SME innovation
capabilities.

Further details of the selection process are presented in Table 1.

Categorization approach

To structure a categorization framework, the approaches proposed
by Saunila (2020) and Mendoza-Silva (2020) were adopted to develop a
comprehensive classification of SME innovation capability de-
terminants. While the framework by Saunila offered insights into
firm-level capabilities, Mendoza-Silva introduced a protocol-based
categorization system for distinguishing between internal drivers (e.g.,
leadership, organizational culture) and external enablers (e.g., policy
environment, market access). Building upon this foundation, this study
refined the framework proposed by Mendoza-Silva through contextual
analysis incorporation and potential interpretational bias mitigation in
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data classification.

Specifically, this study expanded the framework for reviewing and
analyzing innovation capability factors by adopting the literature review
methodology proposed by Mendoza-Silva (2020). In the original study,
each factor that contributed to innovation was detailed based on its
description in the source documents, along with its definition and
specificity. This protocol was mirrored in this review to minimize the
risk of interpretive bias. According to Mendoza-Silva (2020), their
protocol-based approach applied contextual analysis to increase the
accuracy of data categorization. This procedure enabled both the clus-
tering of factors into coherent groups and the allocation of shared
characteristics across categories, thereby creating a comprehensive
profile of their influence on SME innovation capability.

Accordingly, frequency-based categorization was performed, fol-
lowed by the identification of additional, less frequently mentioned
factors. To systematically organize the 233 identified factors into six
dimensions, the process commenced by sorting the factors according to
their frequency of occurrence in the reviewed literature. The most
frequently cited and conceptually distinct factors were selected as the
foundational dimensions. Once these six overarching groups (hereafter
referred to as “determinants”) were established, the remaining factors
were allocated to the most relevant category. This assignment was based
on analyzing the definitions provided in the source articles (original)
and evaluating their conceptual alignment with the dominant factors.

Given that some factors could plausibly fit into multiple categories, a
rigorous cross-checking and comparison process was conducted to
ensure consistency and minimize subjectivity. After finalizing the
groupings, the determinants were re-examined to determine the most
appropriate label for each dimension. The naming process was guided by
extracting the most frequently occurring keywords from the original
definitions to ensure that the final labels accurately reflected the the-
matic essence of each group. This methodological approach enabled the
construction of a transparent and analytically meaningful categorization
framework for studying the determinants of SME innovation capability.

1127

papers identified through
_ Scopus search 944
§ papers excluded (irrelevant
= 183 subject category)

papers resulted for title
a reviewing 19
§ papers excluded (irrelevant to
f 164 SME or innovation)
papers resulted for

- abstract screening 38
é papers excluded (no empirical
o 126 evidence)

papers resulted for full text
- screening 4
%’ papers excluded (irrelevant to
= . _—
= 122 our research focus)

papers resulted for factors

identification

Fig. 1. PRISMA-style flowchart of the literature selection procedure (adapted from Bakker, 2010, and Saunila, 2020).
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Table 1
Exclusion criteria.

Phase  Exclusion Criteria Reason N2 of N2
papers papers
excluded left

0 Initial search on Scopus 1127

1 Papers not categorized Limit the scope for 422 705

under "Business, practical

management, and application

accounting" topics

Conference Do not ensure peer- 177 528
proceedings, reviews, reviewed accuracy

and books and detailed focus

Documents not in their Do not ensure the 21 507
final form of reliability of the

publication findings

Literature not published Do not ensure 13 494

in the English language uniformity of

language for

analysis purposes

Do not verify the 311 183
academic integrity

of the articles

Articles from journals
outside the upper
quartiles (Q1 and Q2) of
academic journal
rankings

2 Titles that focus on
national or individual
levels, rather than the
SME context

3 Research not focused on
the identification or study innovation
assessment of capability factors in
innovation capability SMEs
factors in SMEs

Do not focus on the 19 164
research scope

Do not empirically 36 128

Papers with a Lack of data-based 2 126
theoretical or evidence
conceptual framework
(no empirical evidence)
4 Papers focusing on Do not assess 4 122

relevant innovation
capability factors
for this particular
study

irrelevant factors

Bibliometric analysis

SLR was complemented by a bibliometric analysis. Bibliometric
methods have gained increasing popularity in management research, as
evidenced by recent studies (Akbari et al., 2021; Malacina & Teplov,
2022; Tandon et al., 2021). The bibliographic data of the 122 articles
identified in Section 2.1 were analyzed using the Visualization of Sim-
ilarities (VOS) technique (Van Eck & Waltman, 2014). VOS was selected
due to its capacity to process large datasets and reveal the structural
properties of research domains.

To measure relatedness between the analyzed papers, bibliographic
coupling was employed. This method assessed the degree of similarity
between two papers based on the overlap in their reference list. Boyack
and Klavans (2010) argued that bibliographic coupling was more suit-
able than co-citation analysis for mapping recent literature because
newer publications typically lack sufficient citation count. Thus,
bibliographic coupling uncovered the intellectual foundations shared
across studies.

Individual articles were selected as the unit of analysis to maintain
focus on discrete research contributions. Fractional counting was
applied as the weighting method (Perianes-Rodriguez et al., 2016) to
prevent overrepresenting highly collaborative publications. A citation
threshold of 20 per document was maintained to isolate influential
contributions, resulting in a refined subset of 48 articles for final syn-
thesis. Based on the strengths of bibliographic coupling, the VOSviewer
algorithm (version 1.6.20) identified five distinct clusters within the
literature.

Fig. 2 presents the resulting research domain visualization generated

Journal of Innovation & Knowledge 10 (2025) 100757

from VOS mapping. Each node represented a single publication, with
node size indicating citation frequency. Connections between nodes
represented bibliographic coupling, while link thickness reflected the
strength of the relationship.

Articles from each cluster are presented in Table 2. Cluster names
were assigned based on the overlapping themes shared by most articles
within each cluster.

Results
Publication trends

The systematic review revealed a distinct pattern in the distribution
of research on innovation capabilities in SMEs. The highest number of
publications occurred in 2020, followed by a decline in 2021, a modest
rebound in 2022 and 2023, and another decrease in 2024 (Table 3).

As shown in Table 3, China consistently emerged as a leading
contributor to research on SME innovation, particularly in 2020 and
2021. In subsequent years, European countries, including Italy, France,
and Portugal, demonstrated increasing engagement, indicating sus-
tained regional interest in the topic.

From an institutional perspective, Jiangsu University stood out as the
most prolific contributor, while Universiti Utara Malaysia and Link
Campus University made notable contributions to the literature (Fig. 3).

Fig. 4 illustrates that a substantial number of papers fall under the
category of Business, Management, and Accounting. Thus, the central
focus of the research was highlighted, which served as a primary in-
clusion criterion for the analysis. However, the articles also spanned
other subject areas, including Economics, Social Sciences, Engineering,
and even Psychology.

Fig. 4 demonstrates that the selected papers provide a comprehen-
sive overview of innovation practices and capabilities within SMEs,
highlighting a wide range of contexts and analytical perspectives. The
diversity of research broadens the understanding of innovation capa-
bilities in small businesses across various countries and academic
environments.

Furthermore, keyword analysis facilitated the identification of major
themes within SME innovation capability research. Fig. 5 illustrates
these themes based on their centrality and density. Centrality reflected
the strength of a connection between the research theme and other
themes in the field, while density represented the internal cohesion
within a theme (Murgado-Armenteros et al., 2015). The thematic
mapping, conducted using the bibliometric package in R (Dervis, 2019),
categorized the themes into four quadrants: Motor Themes, Basic
Themes, Niche Themes, and Emerging or Declining Themes.

The Motor Themes quadrant (upper-right) comprised well-
developed and conceptually central research areas that actively pro-
moted field development, including external knowledge, absorptive ca-
pacity, developing countries, technology adoption, and digital technologies.
Additionally, the presence of COVID-19 in this quadrant indicated the
significant impact of the pandemic on innovation research priorities
during the study period.

The Basic Themes quadrant (lower-right) comprised fundamental
concepts characterized by high centrality but lower development den-
sity, including innovation performance, commerce, and competition. These
themes formed the conceptual foundation of SME innovation research
but were less extensively developed than Motor Themes.

The Niche Themes quadrant (upper-left) encompassed specialized
research areas with strong internal development but limited relevance to
the broader fields, such as information and communication technology,
personnel, and policy makers. These topics represented specialized
research niches that were well-developed within specific contexts but
were yet to attain mainstream prominence.

Finally, the Emerging or Declining Themes quadrant (lower-left)
featured topics such as patents and inventions, research and development,
knowledge management, and engineering. These represented areas that
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Fig. 2. VOS mapping of innovation capability research in SMEs (2020-2024).

Table 2 Table 3
Innovation capability research clusters according to VOS analysis. Publication trends and leading countries in SME innovation research
Cluster Color Size Articles (2020-2024).
Entrepreneurial Red 15 Bahta et al., 2020; Borah et al., 2022; Year Relevant Publications Leaders by Publications Count
Orientation articles Didonet & Diaz-Villavicencio, 2020; 2020 42 China (6), Indonesia (4), Ghana (4), Kuwait (3)
Strategies Fang et al., 2022; Freixanet et al., 2021 12 China (3), Italy (2), Indonesia (2)
2021; Hanaysha et al., 2022; Kolbe 2022 26 Pakistan (4), China (3), Thailand (3)
et al., 2021; Ndubisi et al., 2020; 2023 32 Italy (4), Pakistan (4), China (3)
Rhee & Stephens, 2020; 2024 10 France (1), Portugal (1), Switzerland (1), etc.
Rubio-Andrés et al., 2022; Sawaean
& Ali, 2020; Singh et al., 2022a;
Singh etal., 2022b; Tang et al., 2020; were either gaining traction as new directions or losing relevance within
Zhang & Merchant, 2020 the evolving research landscape.
Knowledge Green 11 AlMulhim, 2020; Ferraris et al.,
Management articles 2021; Hanifah et al., 2022; Hayajneh
Strategies et al., 2022; K6 et al., 2022; Parwita Key determinants of innovation capability
et al., 2022; Srisathan et al., 2020;
Vatamanescu et al., 2020; In this comprehensive review, a total of 233 distinct factors influ-
Wongsansukcharoen & . . . o1s . . .
Thaweepaiboonwong, 2023; Yao encing SME innovation capability were identified and systematically
et al., 2020; Zia, 2020 categorized into six broad determinants:
Network Blue 8 Ato Sarsah et al., 2020; Dogbe et al.,
Embeddedness articles 2020a, 2020b; Hanifah et al., 2020; 1. Innovation Management and Strategy (IMS)
Strategies Mazzucchelli et al., 2021; Pomegbe . ees
et al,, 2020; Tian ot al., 2020; Tian 2. Knowledge and Learning Capabilities (KLC)
etal,, 2021 3. Market Orientation and Customer Insights (MOCI)
Digital Yellow 7 Ardito et al., 2021; Du et al., 2020; H. 4. Technology and Digitalization (TD)
Transformation articles Jiang et al., 2023; Z. Jiang et al., 5. Organizational Structure and Culture (OSC)
Strategies 2022; Jun et al., 2022; Lashitew, 6. External Networks and Collaborations (ENC)
2023; Veronica et al., 2020
Open Innovation Purple 7 Andersson et al., 2020; Cabrilo et al.,
Strategies articles  2020; Gimenez-Fernandez et al., Each determinant encompassed a specific set of factors that were

2020; Lu et al., 2021;
Naruetharadhol et al., 2022; Pedota
et al., 2023; Ur Rehman et al., 2022

critical to cultivating an innovative environment within SMEs. This
structured classification facilitated the management of complex data
and demonstrated the multidimensional nature of innovation capability.

Moreover, it improved clarity in understanding how individual factors
collectively contributed to strengthening the innovative potential of
SMEs.
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Fig. 3. Publication count based on affiliation.
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Defining and analyzing determinants of innovation factors

An analysis of the frequency of each determinant from 2020 to 2024
(Fig. 6) revealed that Innovation Management and Strategy remained
the most prevalent focus in global SME innovation research. The find-
ings were consistent with expectations, given their direct and strategic
relevance to the innovation capabilities of SMEs. The prominence of the
determinant was established by examining the number of papers that
addressed at least one of its constituent factors, thereby emphasizing its
central role in the scholarly discourse. Knowledge and Learning Capa-
bilities and Organizational Structure and Culture jointly occupied the
second position in terms of frequency. Their substantial representation
highlighted their importance in shaping SME innovation and their
widespread relevance across different studies. These determinants were
further analyzed based on at least one of their respective factors in the
reviewed papers, illustrating their broad relevance and impact on SME
innovation. Conversely, Market Orientation and Customer Insights
emerged as the least frequently examined determinant. The underrep-
resentation signaled the need for further investigation to uncover the
reasons behind its comparatively limited presence in existing literature.

As shown in Fig. 7, in 2020, determinants such as Knowledge and
Learning Capabilities, Organizational Structure and Culture, and

Innovation Management and Strategy attained their peak frequencies,
while the remaining three determinants were less prominent. In 2021,
all determinants experienced a dramatic decline, with Organizational
Structure and Culture experiencing the most significant decrease (-91
%). This downturn was associated with the COVID-19 quarantine, which
disrupted numerous industries and research areas (Feyisa, 2020). Over
the following years, most determinants gradually regained frequency,
excluding Market Orientation and Customer Insights, which declined by
85 %, although their presence notably increased in 2023. When
comparing the extent of these fluctuations, all determinants experienced
substantial variations, excluding Technology and Digitalization, which
remained relatively stable, with an average annual percentage change of
17.9 %.

The correlation coefficients (Table 4) provided deeper insights into
the influence of general publishing trends on the prominence and focus
on specific innovation determinants. High correlation coefficients for
Knowledge and Learning Capabilities (0.98) and Organizational Struc-
ture and Culture (0.96) indicated that research activity in these areas
closely mirrored the overall growth in publication studies. Conversely,
the low correlation coefficient observed for Technology and Digitaliza-
tion (0.05) suggested that publication fluctuations in this domain
occurred independently of broader publishing trends. Thus, interest in
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technology and digitalization among SMEs was attributed to other fac-
tors such as technological advancements or policy shifts, rather than
general academic publishing trends alone. Moderate correlations for
determinants such as Market Orientation and Customer Insights (0.47),
External Networks and Collaborations (0.86), and Innovation Manage-
ment and Strategy (0.81) reflected a balanced interplay between
evolving business practices and emerging challenges in the SME sector.

These findings suggested that although certain areas appeared to
trend within academic literature primarily due to overall increases in
publication, others represented genuine and substantial shifts in the
SME innovation ecosystem, warranting focused attention and dedicated
resources.

Geographical distribution of key determinants

Fig. 8 illustrates the geographical distribution of all innovation de-
terminants worldwide. Market Orientation and Customer Insights
exhibited relatively low research activity across the surveyed countries,
with Iran, Ghana, and China leading but each contributing fewer than
three publications. Conversely, Technology and Digitalization attracted-
broader international interest, with Pakistan, China, and Italy being the
most active (4-5 publications). For External Networks and Collabora-
tions, China stood out with the highest frequency, suggesting a partic-
ular national emphasis or strategic initiative in this domain. Similarly,
Organizational Structure and Culture received varied attention, with
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Table 4
Correlation between annual total publications and determinant-specific papers
(2020-2024).

Determinant Correlation Coefficient
Knowledge and Learning Capabilities 0.98
Organizational Structure and Culture 0.96
External Networks and Collaborations 0.86
Innovation Management and Strategy 0.81
Market Orientation and Customer Insights 0.47
Technology and Digitalization 0.05

Pakistan, China, Fiji, and the USA showing the most frequency, indi-
cating a possible regional focus on corporate culture and organizational
dynamics. Innovation Management and Strategy was predominantly
studied in Indonesia and Pakistan, followed closely by China and Iran,
reflecting a growing trend in these regions to prioritize innovation
within business strategies. Finally, Knowledge and Learning Capabilities
demonstrated a wide dispersion of research frequency, with Pakistan,
Indonesia, and China leading, possibly reflecting a national emphasis on
knowledge and education as key drivers of economic growth.

Both developing and developed countries were well represented
across the determinants, highlighting a global commitment to advancing
innovation within SMEs. Notably, countries such as China, Ghana,
Indonesia, Pakistan, and several European nations frequently appeared,
emphasizing the universal significance of these innovation topics.
Regionally, Asian countries such as Indonesia, Pakistan, and China dis-
played a pronounced interest in multiple innovation determinants,
reflecting the dynamic economic growth and strong focus of the region
on increasing innovation capabilities. The trend indicated the strategic
moves of Asia to establish itself as a leading hub for technological and
business innovation. Moreover, developing countries frequently priori-
tized External Networks and Collaborations, attributable to a strategy
for leveraging global knowledge and resources to strengthen local
innovation capacities and accelerate economic development.

China consistently ranked among the leading contributors in publi-
cation output (2020-2023) and dominated across several innovation
determinants, particularly Technology and Digitalization, Innovation
Management and Strategy, and External Networks and Collaborations.
The pattern suggested a concerted national emphasis on infrastructure

development, digital adoption, and cross-sector partnerships (Wang
et al.,, 2023). Conversely, countries such as Italy and France, while
contributing fewer total publications, exhibited more focused attention
in determinants such as Knowledge and Learning Capabilities and
Organizational Structure and Culture, indicating a strategic prioritiza-
tion of human capital development and organizational resilience
(Audretsch & Belitski, 2021). These patterns reflected how regional
research strengths aligned with underlying economic strategies and
policy agendas. Notably, high publication volume did not necessarily
correlate with thematic diversity, highlighting the importance of
tailoring SME innovation strategies to specific research and policy
contexts of each country.

Core factors in SME innovation success

The analysis of the most frequently occurring factors of SME inno-
vation capability, as shown in Table 5, provided a robust foundation for
identifying the key drivers within the previously defined determinants.
Factors such as Entrepreneurial Orientation, Absorptive Capacity,
Innovation Openness, Market Orientation, and Intellectual Capital
emerged as critical components that directly influenced the capacity of
SME:s for effective innovation.

Within the broader determinant of Innovation Management and
Strategy, Entrepreneurial Orientation received the most emphasis,
highlighting the importance of promoting innovation and engaging in
strategic risk-taking. Absorptive Capacity and Innovation Openness
warranted particular attention, as they reflected the willingness of SMEs
to acquire external knowledge and adopt new technologies, factors
associated with the Knowledge and Learning Capabilities determinant.
Market Orientation played a critical role in enabling SMEs to respond
effectively to market conditions and customer needs, aligning closely
with the Market Orientation and Customer Insights determinant to drive
targeted innovation. Moreover, Intellectual Capital reveals the utiliza-
tion of internal knowledge, serving as an important component within
Knowledge and Learning Capabilities that empowered SMEs to develop
new products and improve innovation.

Absorptive Capacity served as another crucial factor requiring
attention. Both potential and realized absorptive capacity enabled SMEs
to acquire and effectively utilize external information, thereby
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Table 5
List of the most frequently occurring factors.

Factor Number of papers mentioning factors

Entrepreneurial Orientation 0
Absorptive Capacity
Innovation Openness
Market Orientation
Intellectual Capital

Organizational Structure

U AN =

improving their innovation outcomes (Ato Sarsah et al., 2020). Conse-
quently, the strategic improvement of absorptive capacity was central to
sustaining SME competitiveness in dynamic procurement markets. For
instance, improvements were achieved by providing opportunities for
participation in learning and development activities that improve the
ability of human capital to acquire, assimilate, and exploit external
knowledge. Such improvements encouraged innovation practice,
ensuring integration with emerging technologies (Singh et al., 2022a).

Moreover, Innovation Openness was important for elevating the
degree of innovation performance. SMEs achieved Innovation Openness
by increasing the frequency, breadth, and depth of cooperation and
knowledge exchange with customers, suppliers, and research organiza-
tions. Therefore, SMEs integrated external innovations and improved
their overall innovation levels by developing an environment for more
meaningful and multiple interactions with various members (Dogbe

et al., 2020a).

Market Orientation required considerable attention. SMEs achieved
Market Orientation by anticipating current and future customer re-
quirements. Market feedback was crucial and used to adjust strategies
and products. Through coherent and dynamic inter-functional integra-
tion and recurrent market intelligence acquisition and distribution,
SMEs improved their ability to identify and respond to market oppor-
tunities and demands, ultimately improving their innovation perfor-
mance (Kolbe et al., 2021).

Additionally, Intellectual Capital development was brought on by
SMEs investing in their human, social, and organizational capital to
prepare their employees for innovation. The process was complemented
by creating awareness, nurturing networks within the organization, and
capitalizing on formal and informal structures for knowledge and skill
collaboration (Siahaan & Tan, 2020). Another element of Intellectual
Capital involved its utilization through learning programs, knowledge
management systems, and knowledge sharing promoted within the
organization.

Additionally, innovation requires an Organizational Structure to
attain its most efficient potential. SMEs could succeed by adopting
flexible forms of organizational structures, policy formulation, encour-
agement of idea generation and creativity, timely decision-making
processes, and consistent technological advancements. Thus, cross-
functional teams, opportunities for employees, and an encouraging
creative environment for idea exchange, not confined to standard
organizational departments, emphasized on innovation (Didonet &
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Diaz-Villavicencio, 2020).

Discussion

Comparison with the framework proposed by Saunila

This research extends the study of Saunila (2020) by addressing some
critical limitations and providing significant advancement. Unlike the
analysis performed by Saunila, which concluded in 2019, this study in-
corporates recent articles from 2020 to 2024, capturing the latest de-
velopments in innovation capabilities—a field known for its rapid
evolution. Additionally, this systematic review exclusively focuses on
high-quality Q1 and Q2 journals in Scopus, ensuring a more rigorous
selection of sources compared to previously considered broad criteria.
Moreover, this study investigates the general determinants of innova-
tion, whereas Saunila identified distinct factors for innovation in gen-
eral, and specific factors for product, process, and organizational
capabilities.

The framework proposed by Saunila identified top management
leadership, knowledge development, entrepreneurial orientation, and
external networks as key factors of innovation capability. The de-
terminants of this study aligned closely with several factors in their
research. For instance, Entrepreneurial Orientation was prominently
featured in both frameworks, emphasizing its critical role in assisting
innovation through strategic risk-taking and proactive management
within the broader determinant of Innovation Management and
Strategy.

Notes on Knowledge Development by Saunila aligned with those of
Knowledge and Learning Capabilities in this study. The focus on
Absorptive Capacity and Innovation Openness corresponded to the
strong emphasis on the learning environment and building internal
knowledge by Saunila.

External Networks served as another determinant that both frame-
works acknowledged as critical to the innovation process. Saunila
(2020) discussed early-stage relational capabilities and intermediary
organizations required for offering innovation resources. This research
builds upon their findings by placing such aspects in the External Net-
works and Collaborations determinant. The effects of collaborative and
effective capabilities and stakeholder integration in improving innova-
tion capabilities were highlighted, as they offered more resources and
enabled newer innovations for commercialization.

Although Saunila (2020) addressed the consequences of market dy-
namics within different factors, this research further categorized them
into the concepts of Market Orientation and Customer Insights. This
determinant emphasized that for any innovation effort, any organization
or firm should consider targeting a market need and/or customer ex-
pectations. Conveying the importance of market proactiveness,
customer intensity, and competitive advantage, this research examined
how key market factors promoted targeted innovation.

This research established Organizational Structure and Culture as
another driver, further analyzing how the internal organizational
framework and culture influenced innovation. Saunila (2020) reported
that rigidity within an organization hindered operations. This research
demonstrated the benefits of flexible structures, organizational culture,
and leadership, together with corporate social responsibility policies,
which were highly beneficial to innovation.

Finally, in the Technology and Digitalization determinant, the ways,
manners, and extent of using new technologies to upgrade innovation
strength were examined. Although the framework by Saunila did not
discuss this aspect, this study revealed digital transformation, use of
digital technologies, and technology adoption as important factors to
advance product and process innovation in SMEs.

Comparison to recent research

Before detailing the findings of this study, comparisons with the
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latest literature on SME innovation capabilities from 2020 to 2024 were
made. A comparative study situated the results while providing evidence
on how this study extended, improved, or even diverged from previous
information to provide fresh knowledge in this discipline. To strengthen
this analysis, comparisons were drawn with recent studies and their
findings, particularly in relation to the six determinants identified in this
study. This included examining how these determinants were described
in existing literature, the methods used to assess them, and whether their
influence on SME innovation capability aligned with or differed from
findings of this research.

Several studies, including Zamani (2022), have highlighted techno-
logical disruptions such as Al IoT, and Big Data as key drivers of SME
innovation capability. These technologies have demonstrated improved
operational performance and innovation outcomes. These findings
confirm the centrality of digital technologies. However, this study con-
tributes by examining digitalization not only as a set of tools but as a
broader organizational and market-shaping force. The integration of
temporal and geographical perspectives along with the analysis offered
provides a contextualized view of how digital transformation influences
SME innovation systems across different settings.

According to Mendoza-Silva (2020), the literature review shows that
managerial factors are relevant to SME innovation, with an emphasis on
leadership and strategic management. Similarly, research by Jotaba
et al. (2022) established that the effective management of human re-
sources, as a critical component of the strategic direction of the orga-
nization, ensures the optimal development of a new generation of
innovations. Such insights are supported by this study, confirming that
entrepreneurial orientation and innovation management are core to
innovation capability in SMEs. This study differs from the other studies
in the manner in which managerial factors relate to external networks
and collaborations. Unlike earlier research that mainly focuses on
distinct internal managerial practices, this study establishes the prior-
ities for SMEs in external collaboration to address the challenges of
strategic leadership with a view to operating effectively on a global
scale.

Other scholars have recently highlighted that external networks are
becoming significant sources of innovation for SMEs. For example, using
the empirical survey by Sa et al. (2023), they found that openness and
external cooperation are crucial factors for increasing SME performance
in various sectors, especially in the high-tech segment. External net-
works and collaborations are significant here in advancing innovation
capabilities, as supported by these findings. However, this research goes
a step further by establishing how such external partnerships differ
geographically. The paper shows that, although collaborations with
other regions are vital, the type and effect of these partnerships depend
on regional markets and policies. This is slightly more analytically
focused and gives SMEs an understanding of how best to capitalize on
external networks depending on their geographical location.

In terms of methods, Zamani (2022) employed systematic literature
reviews and bibliometric analysis using VOSviewer to map research
trends and categorize innovation factors. Building on this approach, the
present study extends the temporal scope to 2024 and introduces a
geographical dimension. This broader perspective captures recent de-
velopments and offers more context-specific takeaways for policymakers
and SMEs.

In conclusion, this study not only reaffirms established innovation
drivers, such as technology adoption, leadership, and external collabo-
ration, but also extends the literature by offering distinct conceptual and
methodological contributions that deepen and refine the understanding
of innovation capabilities. Furthermore, by linking internal variables
such as Entrepreneurial Orientation to external factors such as collab-
oration networks, the study offers a systems perspective on SME inno-
vation capabilities that can help organizations address the challenges of
globalization in the business environment.
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Implications for SMEs and policymakers

To improve the innovation capability of SMEs, the following policy
interventions to address the key determinants are critical. It is found that
it is vital for policymakers to pay attention to the development of
mechanisms that strengthen specific organizational capabilities for
innovation. This remains a pertinent call. Governments should support
programs that promote strategic risk-taking and innovation for products
and strategies that empower SMEs with a context that challenges con-
ventions, embraces innovation, and prioritizes proactivity and risk-
taking at its core (Fang et al., 2022), advancing the competitive edge
of SMEs.

Another significant policy issue is the improvement of Absorptive
Capacity. To mitigate the external acquisition and incorporation prob-
lem, SMEs should provide continual learning opportunities for their
employees. Governments can facilitate this through subsidies or in-
centives for training and development, focusing on facilitating the ca-
pacity of employees in acquiring, processing, and utilizing external
information. This increases innovation fundamentals and helps drive
fundamental changes in the organization, particularly in the adoption of
new technologies (Ato Sarsah et al., 2020).

In innovation openness, the proper formation of cooperation net-
works among SMEs and/or research establishments or large organiza-
tions also has a positive impact. Such networks are helpful in
transferring knowledge and boosting the level of innovation. Policy-
makers can contribute to this by promoting funding for collaborative
research, innovation networks, and knowledge transfer initiatives to
enable SMEs to acquire new technology and knowledge to improve their
overall innovation output (Dogbe et al., 2020b).

Market orientation is also crucial for the proper positioning of
innovation strategies regarding the changing needs of markets. It is
therefore necessary for political institutions to encourage carrying out
market research and customer insights to assist SMEs in market analysis.
This can be done through direct financing of market research initiatives
and offering platforms to enable the sharing of market intelligence,
allowing SMEs to modify their approaches and goods accordingly to
respond effectively to market forces (Kolbe et al., 2021).

Hassan and Igbal (2020) used cross-functional collaboration and
flexibility as components of a policy approach to addressing the issue.
Funding for restructuring strategies can help SMEs adopt structural
flexibility, elevating creativity and agility while integrating new tech-
nology. Additionally, advisory support should encourage SMEs to carry
out the necessary restructuring. Furthermore, backing initiatives such as
customer insights, which are market-oriented structures, could assist
SMEs in placing more focus on the right innovation initiatives from
across the market environment. All the above can create a positive
attitude that promotes improved and faster decision-making, while also
encouraging a culture of innovation.

Finally, improving organizational structure and culture may also be
promoted with the help of financial or consulting support for restruc-
turing. This means that flexible firm structures, quick decision-making,
and adaptability to technology are essential. Another way is to offer
SMEs tax incentives, subsidies, and grants related to the use of new
technologies and digital tools in the described sphere of activity
(Didonet & Diaz-Villavicencio, 2020). Such a combined approach to
policymaking may have a positive impact on innovation development in
SMEs and, by extension, on the general economic growth and compet-
itiveness of the countries involved in global competition.

Such policy measures not only improve the internal capabilities of
SMEs but also align with broader global objectives, particularly those
outlined in the Sustainable Development Goals (SDGs). SME innovation
plays a crucial role in addressing societal challenges by contributing to
SDG 8 (Decent Work and Economic Growth), SDG 9 (Industry, Innova-
tion, and Infrastructure), SDG 12 (Responsible Consumption and Pro-
duction), and SDG 17 (Partnerships for the Goals). Through innovation,
SMEs drive economic growth by creating employment opportunities,
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improving productivity, and cultivating more equitable economic con-
ditions. The adoption of new technologies and digital tools refines in-
dustrial capacity and strengthens infrastructure development,
supporting sustainable industrialization. Many SMEs are also at the
forefront of sustainable business practices, implementing circular eco-
nomic principles, optimizing resource efficiency, and reducing envi-
ronmental impact. Moreover, collaboration with universities, large
corporations, and policymakers facilitates knowledge exchange,
strengthens innovation ecosystems, and promotes sustainable economic
development on a larger scale.

Realizing these contributions require deliberate action, SMEs should
implement a structured innovation management approach by aligning
entrepreneurial orientation with market intelligence capabilities. First,
these organizations should establish cross-functional innovation teams
(Dogbe et al., 2020a) responsible for systematic market scanning and
competitor analysis to identify actionable opportunities. SMEs should
then deploy targeted customer feedback mechanisms - including rapid
prototyping sessions and usability testing - to validate innovation con-
cepts before full-scale development. Concurrently, these businesses
should develop strategic partnerships with complementary enterprises,
research institutions, and technology providers (AlMulhim, 2020) to
access specialized knowledge and distribute innovation risks.

To optimize internal innovation processes, an SME must configure its
organizational structure and knowledge management systems. The
company should implement matrix-based project teams (Hassan &
Igbal, 2020). Additionally, management should design standardized
knowledge capture processes (Singh et al, 2022a) - including
post-project reviews, skills inventories, and technology assessment
protocols. The organization should create dedicated technical learning
pathways (Ko et al., 2022) for employees and allocate a portion of work
time to innovation-focused activities. Moreover, the SME should track
both input measures (research investment, technical training hours) and
output indicators (new product development speed, process efficiency
improvements) (Mendoza-Silva, 2020) to guide resource allocation
decisions.

Conclusion

This systematic literature review has highlighted the essentiality and
ongoing evolution of specific innovation factors in defining the capa-
bilities of SMEs. The most remarkable findings of this research include
factors such as Entrepreneurial Orientation, Absorptive Capacity, Mar-
ket Orientation, Organizational Culture, Innovation Openness, and In-
tellectual Capital. Each of these factors is crucial in explaining
innovation in SMEs and can be positioned under headings such as
Innovation Management and Strategy, and Knowledge and Learning
Capabilities.

The study also notes that these factors exist as temporal dynamics as
well as geographic dynamics, with several of them mentioned shifting at
various points in time or varying across regions. Based on the literature
review from the period of 2020-2024, this study identified changes in
the orientation of innovation research in SMEs in the presented areas.
These findings indicate varying primary and secondary concerns of
innovation factors, which might be affected by economic policies,
market conditions, geography, and technological advancements.

Through rigorous analysis, six broad determinants were identified
that encapsulate the diverse factors influencing SME innovation: Inno-
vation Management and Strategy, Knowledge and Learning Capabilities,
Market Orientation and Customer Insights, Technology and Digitaliza-
tion, Organizational Structure and Culture, and External Networks and
Collaborations.

The geographical study of the areas of innovation research for SMEs
established that certain regions exhibited high activity levels. It can be
observed that countries such as China, Indonesia, and various European
and Asian countries are often mentioned, as they are actively involved in
supporting the innovation of SMEs through favorable policies and
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adequate research environments. However, the countries featured in the
research all point to increasing awareness of the role of innovation in
new emerging economies such as Indonesia and China.

Comparing VOS and SLR findings

The VOS bibliometric analysis and the SLR provided complementary
perspectives on SME innovation, with some differences in grouping. The
VOS clustering algorithm identified five distinct clusters centered
around Entrepreneurial Orientation and Open Innovation as primary
nodes with high citation density. In contrast, SLR frequency analysis
revealed Innovation Management and Strategy (mentioned in 53 pa-
pers) and Organizational Structure and Culture (48 papers) as the
dominant clusters.

However, three core concepts - Knowledge Management, External
Networks, and Digital Transformation - emerged consistently across
both methodologies. This convergence provides cross-validation and
establishes these elements as essential components in any SME innova-
tion system design. These three core components align with emerging
research that position Knowledge Management as a critical mediator
between digital transformation and organizational performance
(Tortorella et al., 2020) in business environments.

Moreover, interorganizational partnerships provide SMEs with re-
sources that would otherwise be inaccessible. Recent empirical findings
show that these resources can allow SMEs to accelerate the learning
processes and implementation of technologies (Rocha et al., 2021).
Hence, Knowledge Management, External Networks, and Digital
Transformation are not isolated elements, but instead tightly inter-
connected. These three components reinforce one another, with im-
provements in one area affecting the capabilities of the others. Together,
they create a strong foundation for sustainable innovation practices in
small and medium enterprises.

Limitations and challenges

This study was affected by several limitations. Firstly, the potential
of the defined keyword approach when conducting the search in Scopus
might have been too limited in terms of the range of data collected,
which could have excluded this review from other information that
might be helpful for further research. Secondly, identifying appropriate
studies and categorizing factors is done through manual, subjective
evaluation, which leads to potential bias. In addition, by limiting the
review to Q1 and Q2 journals, valuable contributions made by lower-tier
or emerging journals were potentially excluded. Though this attempt
seeks to offer quality work, the effect may be that such results do not
entirely capture all contemporary trends in the field. Lastly, using only
Scopus as a database likely underrepresents innovation ecosystems from
Latin America and Africa, as scholarly work from these regions often is
in non-English languages.

Tensions in literature

While this systematic review offers a coherent categorization of the
determinants shaping SME innovation capabilities, it also reveals certain
contradictions that merit deeper examination - not as flaws, but as re-
flections of an evolving and, at times, fragmented literature base and the
siloed nature of the innovation capability literature. In this sense, they
are not inconsistencies in the literature, but rather inconsistencies of the
literature - uncovered through the integrative lens of this review.

A particularly salient tension emerges concerning Market Orientation.
Empirical studies consistently highlight this factor as a key enabler of
innovation performance (Table 5). Yet, paradoxically, it stands as the
least studied determinant across the six main dimensions identified in
this review (Fig. 6). This discrepancy suggests that although the rele-
vance of Market Orientation is widely acknowledged, its conceptual
boundaries may be diffused.
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Another contradiction is related to Technology and Digitalization,
which is tightly related to innovation management according to both
SLR and VOS. However, correlation analysis, summarized in Table 4,
suggests that Technology and Digitalization research evolves almost
independently from other studies about innovation capability.

Future research directions

The systematic review also points to several areas where future
studies could be especially useful. Starting with the identified tensions,
these contradictions would benefit from further exploration of academic
silos and the implicit embeddedness of one concept within others. At
least one significant missing piece is the relative lack of attention paid to
certain geographic areas and industries in the current literature. Sub-
sequent research should incorporate more regions, especially from Af-
rica and Latin America. This could require using multiple databases and
including non-English language sources. Such analysis, in turn, would
provide greater insight into SME innovation on an international level.
Thus, further refinement is needed in terms of how industries embedded
within the SME domain regard and address innovation challenges.
Future research should also examine how specific regulatory frame-
works, such as cohesion funds and state-backed innovation de-
terminants, differentially impact absorptive capacity across SMEs. That
level of analysis could be useful in building more suitable approaches
targeting specific industry segments.

One more issue, however, is that there is often very limited differ-
entiation of SMEs in the current literature regarding sectors or in-
dustries. Therefore, there is a need for future studies to analyze how key
select industries within the SME sector address innovation issues. Such
an understanding would help in creating better-tailored interventions
based on an appreciation of the conditions in each sector.

The significance of different innovation factors may vary over time
and thus call for more temporal research. Monitoring these changes over
time would provide useful information on how SMEs could best modify
their innovation profiles given the dynamics of changes in external and
internal environments. Such insights would be valuable for both strug-
gling and marginal companies wishing to remain viable and distinct in
the long run.

While acknowledging the importance of technology and digitaliza-
tion in improving the innovation of products as well as processes, future
research should provide a detailed analysis of which individual tech-
nological tools have serious consequences on SME innovation capabil-
ities. This includes examining cases such as Al adoption, where SMEs
face data infrastructure costs that directly affect their absorptive ca-
pacity, limiting their ability to implement advanced technologies
despite recognizing their value. Understanding the impact of specific
technological advances is important, but it is equally crucial to manage
potential risks and use advanced technologies to boost innovation in
SME:s. Several detailed studies in this area provide specific prescriptions
on how new technologies could be managed, introduced into businesses,
and implemented to maintain the flow of organizational innovation.

Closing these gaps in future studies will greatly reinforce the
knowledge of SME innovation. Such an outcome will contribute toward
developing improved approaches and measures for sustainable growth
and competitive advantage for SMEs around the world.

* indicates a source that was included in the systematic review.
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Term Definition
Factor A specific variable or characteristic extracted from individual studies in this systematic review that influences SME innovation capability
Determinant A broader strategic dimension of SME innovation capability, developed in this study by grouping related factors. The six determinants identified in the research

represent the most significant drivers of innovation success, as they collectively shape how SMEs innovate and adapt

Appendix B

Key determinants of innovation capability in SMEs.

Table B1
Key determinants of innovation capability in SMEs.

Determinant Definition

References

Innovation Management
and Strategy
SMEs.
Examples of Factors: Innovation Plan and Activities, R&D
Capabilities, Strategic Flexibility, Risk Taking

Knowledge and Learning
Capabilities

Encompasses the mechanisms for acquiring, sharing, and

innovation in SMEs.

Focuses on strategic planning and organizational approaches
for structuring and enhancing innovation activities within

applying knowledge to support continuous improvement and

Examples of Factors: Absorptive Capacity, Knowledge Sharing

Culture, Training and Development

Market Orientation and
Customer Insights

Involves understanding market trends and customer needs to
align products and services with demand, enhancing market
relevance.

Examples of Factors: Market Proactiveness, Customer Intensity,
Competitive Advantage
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Alkhalaf & Al-Tabbaa, 2023; Anzules-Falcones et al., 2021; Ates, 2023; Ato Sarsah
etal., 2020; Battistella et al., 2023; Carrasco-Carvajal & Garcia-Pérez-De-Lema, 2021;
Chabbouh & Boujelbene, 2023; Cunningham et al., 2023; Dogbe et al., 2020a; Fang
et al., 2022; Ferraris et al., 2021; Freixanet et al., 2021; Gimenez-Fernandez et al.,
2020; Hanaysha et al., 2022; Hassan & Igbal, 2020; Kanovska, 2020; Karbasi &
Rahmanseresht, 2020; Kashosi et al., 2020; Kazemi et al., 2024; Khattak et al., 2022;
Kim & Hur, 2024; K0 et al., 2022; Le et al., 2020; Lu et al., 2021; Maclean et al., 2023;
Marinelli et al., 2023; Maryono et al., 2021; Nugroho et al., 2022; Popovi¢-Panti¢
et al., 2023; Pisar & Tomaskova, 2020; Putra et al., 2020; Reischl et al., 2022; Rhee &
Stephens, 2020; Romani-Torres & Norena-Chavez, 2023; Sari et al., 2023; Sat1, 2024;
Sawaean & Ali, 2020; Shaik et al., 2023; Shaher & Ali, 2020a; Siahaan & Tan, 2020;
Siregar et al., 2024; Song, 2023; Song et al., 2020; Taleb & Pheniqi, 2023; Tang et al.,
2020; Thongyai & Potipiroon, 2022; Tian et al., 2021; Ur Rehman et al., 2022; Yusr
et al., 2022; Yin et al., 2023; Zan et al., 2024; Zhang & Merchant, 2020; Zia, 2020.
Ahmad et al., 2023; Ates, 2023; Ato Sarsah et al., 2020; Azam et al., 2022; Beger et al.,
2023; Carrasco-Carvajal & Garcia-Pérez-De-Lema, 2021; Didonet &
Diaz-Villavicencio, 2020; Effendi et al., 2021; Ferraris et al., 2021;
Gimenez-Fernandez et al., 2020; Gyamfi & Stejskal, 2020;

Hassan & Igbal, 2020; Hayajneh et al., 2022; Karuppiah et al., 2023; Kashosi et al.,
2020; Kyrdoda et al., 2023; Lu et al., 2021; Mabula et al., 2020; Marinelli et al., 2023;
Mazzucchelli et al., 2021; Naruetharadhol et al., 2022; Ndubisi et al., 2020; Parwita
et al., 2022; Pedota et al., 2023; Reischl et al., 2022; Rubio-Andrés et al., 2022;
Sadeghi et al., 2023; Sat1, 2024; Sawaean & Ali, 2020; Schultheiss & Backes-Gellner,
2024; Shaik et al., 2023; Shaher & Ali, 2020a; Shaher & Ali, 2020b; Singh et al.,
2022a; Siahaan & Tan, 2020; Srisathan et al., 2020; Suryantini et al., 2023; Taleb &
Pheniqi, 2023; Tang et al., 2020; Thongyai & Potipiroon, 2022; Tian et al., 2020; Tian
et al., 2021; Ur Rehman et al., 2022; Vatamanescu et al., 2020; Wang et al., 2020;
Wang et al., 2022; Yao et al., 2020; Zan et al., 2024; Zhang & Merchant, 2020; Zia,
2020; Zhou et al., 2023.

Agyapong et al., 2021; Anzules-Falcones et al., 2021; Ardito et al., 2021; Audretsch
et al., 2023; Cunningham et al., 2023; Didonet & Diaz-Villavicencio, 2020; Dogbe
et al., 2020a; Du et al., 2020; Effendi et al., 2021; Hiong et al., 2020; Kazemi et al.,
2024; Kim & Hur, 2024; Kolbe et al., 2021; Maclean et al., 2023; Maryono et al.,
2021; Mitariani et al., 2023; Nugroho et al., 2022; Popovié¢-Panti¢ et al., 2023;
Ranjan, 2024; Sari et al., 2023; Shaik et al., 2023; Shaher & Ali, 2020a; Siregar et al.,
2024; Srisathan et al., 2020; Veronica et al., 2020; Wongsansukcharoen &
Thaweepaiboonwong, 2023; Yusr et al., 2022; Zhang & Merchant, 2020.
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Determinant Definition References
Technology and Covers the adoption of digital tools and technologies that Ahmad et al., 2023; Agyapong et al., 2021; Ardito et al., 2021; Battistella et al., 2023;
Digitalization improve innovation capabilities and operational efficiency in Borah etal., 2022; Cabrilo et al., 2020; Du et al., 2020; Effendi et al., 2021; Fang et al.,

SMEs.

Examples of Factors: Digital Transformation Maturity, Use of

Digital Technologies, Technology Adoption

Organizational Structure
and Culture

Pertains to the internal structural setup and cultural
environment that boost innovation, creativity, and
adaptability.

Examples of Factors: Organizational Flexibility, Leadership
Style, Corporate Social Responsibility

External Networks and

Emphasizes building partnerships and networks that provide

2022; Hassan & Igbal, 2020; Hiong et al., 2020; H. Jiang et al., 2023; Z. Jiang et al.,
2022; Jun et al., 2022; Karuppiah et al., 2023; Khattak et al., 2022; K¢ et al., 2022;
Lashitew, 2023; Mabula et al., 2020; Mazzucchelli et al., 2021; Molina-Castillo et al.,
2022; Naruetharadhol et al., 2022; Nugroho et al., 2022; Pedota et al., 2023; Pisar &
Tomaskova, 2020; Ranjan, 2024; Sabir et al., 2023; Sat1, 2024; Schultheiss &
Backes-Gellner, 2024; Shaik et al., 2023; Song, 2023; Suryantini et al., 2023;
Valdez-Juarez et al., 2023; Zimmermann et al., 2024.

Ahmad et al., 2023; Andersson et al., 2020; Anzules-Falcones et al., 2021; Bahta et al.,
2020; Cabrilo et al., 2020; Chabbouh & Boujelbene, 2023; Cunningham et al., 2023;
Didonet & Diaz-Villavicencio, 2020; Du et al., 2020; Erlina, 2020; Freixanet et al.,
2021; Hassan & Igbal, 2020; H. Jiang et al., 2023; H. Jiang et al., 2023; Jun et al.,
2022; Kanovska, 2020; Karbasi & Rahmanseresht, 2020; Karuppiah et al., 2023;
Kazemi et al., 2024; KO et al., 2022; Kyrdoda et al., 2023; Le et al., 2020; Marinelli
et al., 2023; Naruetharadhol et al., 2022; Parwita et al., 2022; Pomegbe et al., 2020;
Ranjan, 2024; Romani-Torres & Norena-Chavez, 2023; Rubio-Andrés et al., 2022;
Sabir et al., 2023; Sadeghi et al., 2023; Sari et al., 2023; Sat1, 2024; Sawaean & Ali,
2020; Shaik et al., 2023; Sharma et al., 2022; Singh et al., 2022b; Srisathan et al.,
2020; Tian et al., 2020; Tian et al., 2021; Ur Rehman et al., 2022;
Wongsansukcharoen & Thaweepaiboonwong, 2023; Yao et al., 2020; Yin et al., 2023;
Yousaf & Palazzo, 2023; Yusr et al., 2022; Zimmermann et al., 2024.

Ahmad et al., 2023; Anzules-Falcones et al., 2021; Ates, 2023; Audretsch et al., 2023;

Collaborations resources, insights, and opportunities for innovation and Azam et al., 2022; Didonet & Diaz-Villavicencio, 2020; Dogbe et al., 2020b; Freixanet
market expansion. et al., 2021; Hanifah et al., 2020; H. Jiang et al., 2023; Kanovska, 2020; Kang et al.,
Examples of Factors: Collaborative Capabilities, Effective 2022; Lu et al., 2021; Mazzucchelli et al., 2021; Otache & Usang, 2022; Pisar &
Partnerships, Stakeholder Integration, Government Support Tomaskova, 2020; Pomegbe et al., 2020; Putra et al., 2020; Reischl et al., 2022;
Rubio-Andrés et al., 2022; Sabir et al., 2023; Sati, 2024; Singh et al., 2022a; Song,
2023; Song et al., 2020; Tian et al., 2021; Veronica et al., 2020; Wang et al., 2020;
Wang et al., 2022; Yousaf & Palazzo, 2023; Zhang & Merchant, 2020.
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