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Abstract

Purpose — Small and medium-sized enterprises (SMEs) represent a very important part of a country’s
economy and depend largely on the development of their innovation capabilities to compete in the market.
This study aims to research on innovation in SMEs by classifying the external factors that influence innovation
capabilities and proposing a framework to support organizational learning and innovation.
Design/methodology/approach — A systematic literature review was carried out, identifying external
factors that, with empirical evidence, have a positive influence on innovation capabilities of SMEs. A keyword
co-occurrence analysis was also conducted to facilitate the analysis of the review.

Findings — Thirty-two articles studying external factors according to the established criteria have been
identified. The identified factors were grouped into six categories, reflecting different dimensions of the
external environment’s relationship with innovation capability. A framework comprising 18 mechanisms for
managing knowledge flows with external sources is also proposed.

Research limitations/implications — This article contributes to understanding the influence of the external
environment and the organizational learning process on the development of innovation capabilities of SMEs.
As a limitation, the classification and framework are conditioned by study methodology and search criteria
established.

Practical implications — SME managers can use the proposed framework as a diagnostic and decision-
making tool to identify the external knowledge flow mechanisms that, according to the relevant studies, have
been linked to positive outcomes in the development of innovation capabilities. This is not a rigid framework.
Flexible framework adaptation can be made to their specific context, resources and institutional environment.
Originality/value — This study contributes to the literature on the innovation capability of SMEs by focusing
specifically on the external factors that are empirically linked to that capability. By combining a systematic
literature review with a keyword co-occurrence analysis, the study provides a classification of external factors
to support organizational learning in SMEs. A framework of knowledge flow mechanisms is also proposed to
assist SMEs in developing their innovation capability.
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1. Introduction

Innovation has long been viewed as a driver of economic development and entrepreneurial
activity and remains central to firm performance and competitiveness (Saunila, 2020;
Schumpeter, 1942, 1989). Small and medium-sized enterprises (SMEs) play a crucial role in
economic growth and national competitiveness (Fu et al., 2021; Kamalrulzaman, Ahmad,
Ariff, & Muda, 2021). For them, innovation is not only a source of differentiation, but also a
condition for survival and sustainable growth (Jalil, Ali, & Kamarulzaman, 2022; Mendoza-
Silva, 2020). SME:s face additional challenges compared to large companies, such as having
fewer resources or relying more on other stakeholders to find solutions that meet customer
needs in a constantly changing market (Singh, Del Giudice, Nicotra, & Fiano, 2022).

Innovation is closely linked to innovation capability (IC), understood as the potential to
develop new products or services. For SMEs, IC helps overcome resource constraints and
improve competitiveness and performance by enabling adaptation to changing market needs
(Maldonado-Guzman, Garza-Reyes, Pinzon-Castro, & Kumar, 2019). As IC is shaped by
both internal and external determinants, identifying these factors is essential for
understanding how SMEs can strengthen their innovation processes (Mendoza-Silva, 2020;
Saunila, 2020). Despite their relevance, research on the determinants of IC in SMEs remains
limited and fragmented, with limited consensus on the factors involved (Fu et al., 2021;
Hermawati & Gunawan, 2021; Saunila, 2020; Tsakalerou, Abil, Ribiere, Lukhmanov, &
Tynybayeva, 2025).

Previous studies have contributed to a better understanding of IC from various
perspectives. Saunila (2020) provides a systematic review of IC in SMEs, identifying its
main determinants, outcomes and research gaps, while Mendoza-Silva (2020) examines its
nature and determinants at the firm level. Moreira, Navaia and Ribau (2024) focus on the
dimensions of innovation capabilities, contributing to a more structured understanding of
this multidimensional construct. More recently, Tsakalerou et al. (2025) review the overall
determinants of SMEs’ IC. However, less attention has been paid to external factors and the
mechanisms that promote knowledge exchange for the development of IC.

External factors are particularly important in the context of SMEs, as interaction with
external stakeholders allows them to acquire knowledge and identify opportunities for
innovation despite their limited internal resources (Adam & Alofaysan, 2023; Alhassan,
Bell, Andrews, Salifu, & Majeed, 2025). In dynamic environments, organizational learning,
absorptive capacity and dynamic capabilities become fundamental elements for maintaining
competitive advantage and performance (Pan, Essuman, Fumey, Karikari, & Boateng, 2025).
It is also essential to advance research on the mechanisms that facilitate external knowledge
flows in SMEs (Brunswicker & Vanhaverbeke, 2015). These flows help SMEs acquire
knowledge from different sources, overcome resource constraints and promote
organizational learning to develop IC (Adam & Alofaysan, 2023; Alhassan et al., 2025).

However, how SMEs access, exchange and integrate external knowledge remains
insufficiently understood (Imanto & Kusumastuti, 2019; Ryu, Baek, & Yoon, 2021). Further
research is needed on external knowledge flows, the strategies SMEs should adopt to manage
them and the frameworks that explain their interrelationships with internal knowledge
(Adam & Alofaysan, 2023; Battistella, Ferraro, & Pessot, 2023; Brunswicker &
Vanhaverbeke, 2015).

Based on these gaps, the study has two objectives. The first is to identify the external factors
that influence the IC of SMEs. The second is to understand the mechanisms through which
SME:s exchange knowledge with external sources, promoting the acquisition of knowledge and
organizational learning. The research questions (RQs) are therefore as follows:
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RQ1. What external factors determine the innovation capability of SMEs?

RQ2. What mechanisms facilitate knowledge flows with external sources to support the
development of SMEs’ IC?

This article contributes to the literature by offering a focused analysis of how the external
environment is associated with the IC of SMEs. Specifically, it identifies and classifies
external factors empirically associated with IC through a systematic literature review (SLR)
complemented by keyword co-occurrence analysis. It also proposes a framework of
mechanisms through which SMEs can acquire external knowledge, promote organizational
learning and support the development of IC.

The article is organized as follows. The next section presents the theoretical background,
followed by the methodology. The results section reports the categories of external factors
and the mechanisms facilitating external knowledge flows. The article concludes with the
discussion, conclusions and limitations.

2. Theoretical background

2.1 Innovation capability

Innovation has been defined as a new or improved product or process that differs
significantly from the unit’s previous products or processes and has been made available to
users or has been used by the unit (OECD/Eurostat, 2018). In the literature, IC is also
referred to as innovation capacity, innovative capability or innovation-based capability
(Saunila, 2020). IC can be considered as the potential of the company to generate innovation
outputs (Neely, Filippini, Vinelli, & Hii, 2001; Saunila, 2016) and its ability to continuously
transform resources and ideas into innovations, including products, processes, organizational
changes or marketing (Mendoza-Silva, 2020; Zheng, Liu, & George, 2010).

IC should not be understood as an isolated process or activity, but as a set of capabilities
sustained over time that enables companies to generate innovation outputs (Mendoza-Silva,
2020). Empirical studies on IC have typically focused on its determinants and outcomes,
including competitiveness and performance (Saunila, 2020). These determinants or factors
that condition the IC are both internal and external (Neely et al., 2001). Internal factors refer
to firm-level aspects such as organizational culture, structure, processes, staff competence,
R&D investment and resources (Albis Salas, Mora Holguin, Lucio-Arias, Sanchez, &
Villarreal, 2023; Saunila, 2020). External factors refer to actors in the firm’s environment,
including customers, suppliers, competitors and other organizations through which SMEs
can access knowledge and develop IC (Saunila, 2020).

2.2 External factors influencing innovation capability

External factors are particularly important for SMEs, as the external environment provides
them with opportunities to access knowledge, identify opportunities for innovation and
compensate for internal resource constraints (Albis Salas et al., 2023). In dynamic
environments, firms are also more likely to innovate, as competition and market changes
push them to adapt and develop new solutions (Arshad et al.,, 2023; Leonidou,
Christodoulides, Kyrgidou, & Palihawadana, 2017).

This perspective is closely related to open innovation, which emphasizes purposively
managed knowledge flows across organizational boundaries, through pecuniary and non-
pecuniary mechanisms in line with the organization’s business model (Chesbrough &
Bogers, 2013). The concept of open innovation is also linked to the need for entrepreneurship
in companies and their consequent relationship with the external environment to promote
innovation (Chesbrough & Bogers, 2013; Schumpeter, 1989). Open innovation and access to
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external sources of knowledge for SMEs are particularly important, as they provide
complementary capabilities and facilitate faster adaptation to market demands, especially in
times of crisis and uncertainty (Vasi, Sansone, & English, 2024).

2.3 External knowledge flow and organizational learning

IC is closely linked to organizational learning and knowledge acquisition, since firms need to
use available knowledge and resources to develop new products and processes and improve
its organizational or marketing methods (Hogan, Soutar, McColl-Kennedy, & Sweeney,
2011). External knowledge flow, understood as knowledge exchange with external sources,
contributes to organizational learning and is therefore central to the development of IC
(Adam & Alofaysan, 2023; Brunswicker & Vanhaverbeke, 2015; Delmas, 2002). This flow
is even more important in the context of SMEs, as it provides an alternative way to access
knowledge, reduce uncertainty and compensate for limitations such as lower R&D
investment and fewer resources (Albis Salas et al., 2023; Battistella et al., 2023).

In addition to promoting knowledge exchange with external sources, SMEs must be able
to transform that knowledge into organizational learning and thus develop innovation
capabilities. This brings us to the concept of absorptive capacities, which enable
organizations to learn from others and transform knowledge into new ideas, products or
services through the development of their innovation capabilities (Singh et al., 2022).
Absorptive capacity enables organizations to identify, assimilate and apply external
knowledge, while knowledge creation processes transform that knowledge into valuable
organizational outcomes (Ajmal, Islam, & Islam, 2025). In this regard, the development of
IC relies on a balance between exploration and exploitation in organizational learning (Brix,
2019). External knowledge sources can therefore act as catalysts that accelerate and enrich
organizational learning (Zhang & Merchant, 2020). In SMEs, this learning also occurs
through external networks involving customers, suppliers and other stakeholders (Vos,
Petter-Mikx, & Collou, 2025). This study contributes to this body of knowledge by
categorizing factors that influence IC and proposing a framework of mechanisms that
facilitate external knowledge flow.

3. Methodology

The methodology consists of an SLR, which allows previous research, gaps and
opportunities in the field to be identified (Bakker, 2010; Khosravi, Newton, & Rezvani,
2019). Following Tranfield, Denyer and Smart (2003), the review was conducted in three
phases: planning, execution and reporting.

3.1 Planning the review

For the search, several criteria for the selection and analysis of documents were considered.
Given that this study aims to identify the external factors that influence SMEs’ IC, the
following criteria were applied. The review was designed to identify studies analyzing
external factors that influence IC of SMEs. Following established selection criteria for
literature reviews (Bakker, 2010), articles were included when they met three conditions:
they analyzed one or more external factors affecting IC of SMEs; the relationship between
the external factors analyzed and IC was empirically supported through surveys,
questionnaires, quantitative analyses or case studies. Studies with negative, non-significant
or purely theoretical relationships were excluded, and the study focused specifically on
SMEs, given their distinctive characteristics compared with larger firms (Hermawati &
Gunawan, 2021).
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The search was conducted in Scopus and Web of Science (WOS), as we expect these
databases to identify the most relevant articles on the subject under study. No restrictions were
placed on the period selected, to ensure that all relevant articles have been considered. The review
focused on studies reporting positive associations between external factors and IC. Therefore,
factors showing negative or non-significant relationships were outside the scope of the analysis.

3.2 Execution of the literature review
The search in both databases was carried out separately and the results were cross-checked to
eliminate duplicate papers. Each of the searches is described below:

Description of Scopus search

The first filter was used to search for all articles referring to the “innovation capability” on
title, abstract and keywords. For this purpose, a first search was performed by including all
articles that considered the keywords: “innovation capability,” “innovation capacity,”
“capacity of innovation” and “innovation capabilities.” A total of 8,473 documents were
obtained with these search criteria (Criteria 1).

To limit the number of documents, the search was restricted to “articles” and those written
in English. In total 5,396 articles were recovered using these new criteria (criterion 2). On the
other hand, as the capacity to innovate was analyzed from a management point of view, the
search was restricted to the areas of “Business, Management, and Accounting,” thus
obtaining 2,300 articles (Criteria 3).

The search was then restricted to articles referring to SMEs, for which the following
keywords were considered: SME, SMEs, Small and Medium Enterprise, Small and Medium-
sized Enterprise. With these new limitations, 166 articles were obtained (Criteria 4):

Search in WOS

The search was next conducted in WOS Core collection. The search was carried out
considering the following keywords in “All Fields”: (“INNOVATION CAPABILITY” OR
“INNOVATION CAPABILITIES” OR “INNOVATION CAPACITY” OR “CAPACITY OF
INNOVATION”) AND (“SMALL AND MEDIUM-SIZE* ENTERPRISE*”) AND
(“FACTORS” OR “DETERMINANTS” OR “ASPECTS”). With these keywords, 94
documents were obtained (Criteria 5).

Subsequently, only as “Document Types,” articles or reviews were considered.
Furthermore, business or management or industrial engineering were also considered as
“Web of Science Categories.” With these new criteria, 53 documents were obtained (Criteria
6). These articles were compared with those obtained through Scopus to eliminate
duplicates.

Next, the resulting articles were reviewed to identify and discard any that did not
correspond to the scope of our research. Indeed, despite the application of the criteria, it is
possible that not all articles correspond to studies related to IC in SMEs. To this end, we
reviewed the abstracts of the papers, finally selecting 136 papers that carry out studies related
to IC in SMEs. We have considered the application of this criterion as Criterion 7.

The final step consisted of reviewing the 136 documents obtained, to identify those that
analyze one or more factors influencing the IC of this type of company. To this end, the
considerations mentioned above were considered, namely, that the documents examine one
or more external factors that influence IC; that this relationship has been empirically
demonstrated; and that the study focuses on SMEs. This refers to these considerations as
Criterion 8. As a result of this criterion, 32 articles were identified that analyze external
factors that influence the IC of SMEs.
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The strategy followed for the search is shown in Figure 1.

3.3 Reporting phase

The literature review was supplemented with an analysis of keyword co-occurrence to
support the classification of the identified external factors. Keyword co-occurrence analysis
is a bibliometric technique that helps identify the most frequently recurring terms, their
relationships and thematic clusters within a selected set of publications (Bakker, 2010;
Bouyssou & Marchant, 2011). As part of bibliometric network analysis, it helps reveal
patterns, trends and gaps in a research field and supports evidence-based interpretation of the

SCOPUS WOs

Criteria 1

N=8,473 documents Criteria 5

N=94 documents

L2

Criteria 2
N=5,396 documents

v

Criteria 3
N=2,300 documents
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v

Criteria 4
N=166 documents

v

Criteria 6
N=53 documents

v

Criteria 7
N=136 documents

v

Criteria 8
N=32 documents

v

Documents studying external
factors influencing IC
N= 32 documents

Source: Author’s own creation

Figure 1. Flow diagram followed for the literature review
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TLO literature (Carley, 1997; Perianes-Rodriguez, Waltman, & van Eck, 2016; Rejeb, Rejeb,
33,7 Appolloni, & Seuring, 2024).

This bibliometric approach made it possible to summarize the main themes of the selected
articles and group related terms into thematic clusters, providing a structured basis for analyzing
and classifying the factors identified in the review (Albort-Morant, Henseler, Leal-Millan, &
Cepeda-Carrion, 2017; Alsadi, Antony, Mezher, Jayaraman, & Maalouf, 2023; Krndzija &

118 Pilav-Velic, 2022; Nedjwa, Bertrand, & Sassi Boudemagh, 2022; Ye & Ge, 2019).

The analysis was conducted using VOSviewer, a tool that allows users to create and
visualize bibliometric networks (van Eck & Waltman, 2010b). The resulting co-occurrence
map was used to identify recurring terms, their relationships and the clusters that support the
classification of external factors (Albort-Morant et al., 2017; Rejeb et al., 2024).

Co-occurrence analysis was applied to the 32 articles selected after applying the search
criteria. A minimum co-occurrence threshold of one was established to avoid excluding
relevant terms. This resulted in 91 co-occurring terms, grouped into 12 clusters, as shown in
the map in Figure 2. On the map, the size of the nodes reflects the frequency of the terms, the
colors indicate the groups and the thickness of the links represents the strength of the
relationships between the terms.

Details of the different clusters with their associated terms are shown in Table A1 in the
Appendix. For each term (indicated as a label in the Table A1), its position on the map is shown,
together with different indices related to the weight of the occurrence of each term. Table A1
also reports cluster overlaps, term citations and the proposed keyword-based category.

The map analysis shows that Clusters 1, 3 and 7 are associated with collaboration-related
terms, including relationships, networks, alliances, intermediate organizations and open
innovation. Clusters 2 and 5 are associated with technology adoption, including social media,
digitization, information and communication technologies (ICTs) and enterprise resource

planning.
openwtion
bee
absorptiVeicapability
small and megium enterprise
Q sme
innovatigpyeapacit;
absorptive ‘acity (acap) * PR
chain @etwork governm*suppor!
innovati pability rmato@eciilboy
long term- and shortferm-oriented culture o
intermediary@rganizations
@
mediawe ~ customer gatisfaction
|nnovat?BP‘pab1IM . : %
mn_oi@wn o customer relations
external kn&dge flows 4/)-‘.‘
); customer service management
alliance proactiveness supply chain finance
absorption capaci
patent cooperation network P pacity
business networks
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Figure 2. Co-occurrence map of the 32 final documents
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Clusters 4 and 12 relate to collaboration with customers and suppliers, including customer
relationship, customer relationship management (CRM), supplier integration and supply chain.
Cluster 6 is associated with innovation funding and subsidies, while Cluster 8 relates to public
support for innovation. Clusters 9 and 11 correspond to collaboration with universities and
technology centers, respectively, whereas Cluster 10 refers to innovation management.

This analysis provides the basis for the categorization of external factors presented below.

4. Results

4.1 External factors influencing innovation capability of small and medium-sized
enterprises

The SLR identified 32 articles that met the established criteria and examined external factors
influencing IC of SMEs. These articles were compiled in Table 1, which summarizes the
factor categories derived from the review and the keyword co-occurrence analysis. Table 1
reports the authors, publication year, country, sector and external factor categories analyzed
in each article. The categories were defined based on the keyword co-occurrence analysis.

The results show that categories related to collaboration are the most frequently studied.
Collaboration with customers and suppliers, collaboration with other organizations and
collaboration with universities and R&D centers appear in 13, 12 and 9 articles, respectively.
Together, they account for 34 of the 47 references to factors (72%), confirming that
collaboration is the main theme. By contrast, funding and public support are less well
represented, with two and three articles, respectively, while technology adoption appears in
eight articles, published mainly in recent years.

Regarding the sample profile, multisectoral studies predominate, followed by those
related to the manufacturing sector, suggesting a cross-sectional approach, albeit with a bias
toward industrial settings. Most of the studies were published between 2020 and 2023,
accounting for 19 of the 32 articles (59%), and indicating a growing interest in external
factors, particularly collaboration and technology adoption. Geographically, the articles are
mainly concentrated in Asia and Europe, with 17 and 12 studies, respectively.

The results also show limited integration among the different types of collaboration. Only
three articles address both business and academic or research collaborations, while business
collaborations predominate, with 19 articles, compared to six academic or research studies.

Figure 3 summarizes the resulting categorization of external factors influencing IC of SMEs.

Based on the classification shown in Figure 3, Table 2 briefly describes each category of
external factors, summarizes how each contributes to the development of SMEs’ IC and
identifies the main sources of support.

Overall, these categories highlight that the innovation capacity of SMEs depends not only
on access to external resources and institutional support but also on their ability to interact
with various external stakeholders. Specifically, the adoption of technology and
collaboration help SMEs translate external knowledge into enhanced innovation capabilities.

4.2 Mechanisms facilitating knowledge flows with external sources to support small and
medium-sized enterprises’ innovation capability

External sources of knowledge are diverse and include not only customers and suppliers
(vertical relationships) but also competitors, universities, R&D centers and other
stakeholders (Albis Salas et al., 2023). The exchange of experiences, values and information
with these actors creates external knowledge flows that, when continuous and transformed
into useful knowledge, can support the development of SMEs’ IC (Adam & Alofaysan,
2023). Identifying the mechanisms that facilitate these flows is therefore essential to
understanding how SMEs acquire external knowledge and support its transformation it into
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Figure 3. External factor categories determining innovation capabilities of SMEs
Source: Author’s own elaboration

organizational learning. Table 3 summarizes these mechanisms according to the type of
external actor involved.

In total, 18 mechanisms have been identified that enable SMEs to acquire information,
expertise and external resources through various forms of collaboration. In general, these
mechanisms act as channels through which external knowledge flows can be assimilated and
transformed into useful knowledge, thereby contributing to the development of SMEs’ IC.
Figure 4 summarizes these mechanisms according to the type of collaboration involved.

The 18 mechanisms can also be classified according to two complementary criteria. Table 4
groups them by nature, distinguishing between operational and organizational practices,
technological tools and relational forms. Table 5 classifies them according to their function in
the organizational learning process, including the generation and acquisition of knowledge, the
transfer and application of knowledge, the protection and exploitation of innovation and the
creation of networks and the expansion of knowledge.

Although some mechanisms may fit into more than one category, both classifications help
clarify how external knowledge flows support organizational learning and the development of IC.

5. Discussion

The study addresses the limited understanding of external factors influencing SMEs’ IC and
the insufficient analysis of the mechanisms through which SMEs acquire and use external
knowledge. In response to RQ1, the SLR and keyword co-occurrence analysis enabled the
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Figure 4. How SMEs can acquire knowledge and support the development of innovation capability
Source: Author’s own elaboration

Table 4. Mechanisms for organizational learning according to their nature

Type Mechanism
Operational and organizational Benchmarking operations against competitors, training programs,
practices supply chain, R&D collaboration between supply chain members,

creation of technological company, knowledge exchange between R&D
teams, creation of organizational infrastructures and communication

channels
Technological tools Digital platforms, use of ICT technologies, CRM practices
Relational forms (formal and Strategic alliances, business networks, support programs collaboration,
informal relationships) patent cooperation networks (universities and R&D centers),

technology transfer agreements with other organizations, collaborative
R&D projects, technology transfer services, cooperation through
patents (other organizations)

classification of external factors into several categories. Unlike previous studies that tend to
examine external factors in isolation, this classification offers an integrated view of how the
external environment supports SMEs’ IC.

The results show significant synergies between the category of technology adoption and
the three types of collaboration categories. Specifically, factor analysis reveals that the
creation of digital platforms, ICT and the use of social media greatly facilitate collaboration
with the external environment, making these collaborations more effective.

Public support also creates synergies with other categories. It is closely linked to
financing and funding through grants and other financial instruments. It also fosters
innovation through technology transfer, consulting and links with research centers and
universities. In this way, public support helps reduce the costs and uncertainty associated
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Table 5. Mechanisms for organizational learning according to their purpose in the organizational
learning process

Type Mechanism

Knowledge generation and acquisition ~ Training programs, knowledge exchange between R&D teams,
benchmarking operations against competitors, collaborative R&D
projects, R&D collaboration between supply chain members

Knowledge transfer and application Digital platforms, use of ICT technologies, CRM practices,
technology transfer services, technology transfer agreements,
creation of technological company, creation of organizational
infrastructures and communication channels

Innovation protection and exploitation ~ Patent cooperation networks (universities and R&D centers),
cooperation through patents (other organizations)

Networks creation and knowledge Business networks, strategic alliances, supply chain, collaboration

expansion via support programs

with innovation in SMEs (Albis Salas et al., 2023). This classification also opens avenues for
comparative research on how the relevance of external factors varies across sectors, regions
and institutional contexts.

In response to RQ2, the study proposes a framework of mechanisms that facilitate
external knowledge flows. This framework contributes to innovation management and offers
practical guidance for SMEs. Classifying mechanisms according to their nature (operational
or organizational, technological tools and relational forms) allows managers to select the
most appropriate actions for developing innovation capabilities based on their resources and
context at any given time.

Likewise, classifying mechanisms according to their purpose in the organizational
learning process helps to understand how each mechanism contributes, from different
perspectives, to strengthening organizational learning. In this way, SME managers can better
adapt their strategies to develop innovation capabilities.

Among the different mechanisms identified, the use of ICT is particularly relevant
because it can enhance other knowledge-flow mechanisms. It strengthens mechanisms
related to collaboration with customers and suppliers, such as supply chain management,
CRM and communication channels. Similarly, digital tools can enhance knowledge-flow
mechanisms with universities, R&D centers and other organizations, including collaborative
projects, strategic alliances and business networks. Social media also strengthens interaction
with customers, suppliers and other stakeholders, supporting joint innovation activities
(Fang, Qalati, Ostic, Shah, & Mirani, 2022).

The proposed framework can also be interpreted from the perspective of collective
learning within the organization. Recent conceptual studies suggest that absorptive capacity
can emerge at the team level as collective intelligence, supported by relational and
technological dimensions (Narazaki, Popadiuk, & Rodrigues, 2025). This reinforces the idea
that mechanisms such as digital platforms, collaborative projects and business networks not
only transfer knowledge but also shape collective capabilities for innovation.

The predominance of collaboration-related studies confirms the importance of
interorganizational collaboration in sustaining knowledge flows and supporting SMEs’ IC
(Muskat, Hortnagl, Peters, & Zehrer, 2021). This interest has increased significantly in recent
years, confirming the growing importance of SMEs’ collaboration strategies with external
sources for innovation, a need that has possibly been accentuated after the pandemic and is
also likely associated with the increase in technology and digitalization.
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Conversely, public funding and public support are the most under-researched categories.
This highlights the need for research studies focusing on both categories, given their
importance, particularly the public sector, in developing the innovation capabilities of SMEs
(Battistella et al., 2023).

The results also show a decoupling between academic/research and business
collaborations, as very few studies — only 9% integrate both approaches. This may lead to
fragmented analyses of how knowledge is transferred and exploited, since both types of
collaboration often coexist in innovation processes (Rossoni, de Vasconcellos, & de Castilho
Rossoni, 2024). It may also limit the design of innovation policies and programs that require
an integrated view of university—business and interorganizational collaboration (Ates, Paton,
Bititci, & Kemal Konyalioglu, 2025). The integrated study from both perspectives provide a
better understanding of how both systems interact, identify synergies between them and
accelerate the generation of applicable knowledge and the cycle time required for innovation.
Future research should therefore adopt integrated approaches to analyze the mechanisms of
collaboration between universities and businesses, as well as interorganizational
collaboration within SMEs.

Additionally, the concentration of multisectoral studies (18 articles) and manufacturing
sector (six articles) suggest that research focused mainly on contexts where innovation and
collaboration processes are more visible. By contrast, sectors such as agriculture, tourism
and service companies remain underexplored, opening opportunities for future research on
how external factors influence SMEs’ IC across different sectoral contexts.

Finally, the mechanisms identified also open avenues for future research into how these
mechanisms interact with internal capabilities, such as the internal learning culture or teams’
absorptive capacity. Recent studies on the learning culture of SMEs, collective intelligence
and ambidextrous innovation suggest that the effectiveness of external knowledge
acquisition may depend on internal factors such as learning routines, team-level absorptive
capacity and organizational culture (AlSaied & Alkhoraif, 2024; Narazaki et al., 2025; Vos
etal., 2025).

6. Limitations

Several limitations should be acknowledged. One limitation relates to the applicability of the
model to companies in different sectors. In this regard, the impact according to sector type
has not been analyzed, as it may vary depending on the sector to which the company belongs.
However, given that most of the studies analyzed consider companies from different sectors,
the impact of this aspect is limited.

Another limitation concerns the search terms used in the systematic review. Although the
selected terms are commonly used in the IC literature, terminology in this field is not fully
standardized. Related expressions such as “innovative capacity,” “innovation potential” or
similar concepts could have helped identify additional studies using different terminology to
analyze similar phenomena. This limitation may have influenced the resulting sample of
articles and, consequently, the external factors identified and the proposed framework. Future
reviews could expand the search strategy to include these adjacent constructs and examine
whether additional factors, mechanisms or alternative classifications emerge.

On the other hand, this review focused on studies describing positive empirical
relationships between external factors and IC, excluding negative or empirically unproven
relationships; this implies that the proposed framework does not capture all possible factors,
enabling conditions or potential adverse effects in external knowledge relationships.
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Finally, regarding the proposed category classification and the resulting framework,
although they are based on the soundness of the bibliometric analysis, this does not preclude
the possibility of proposing other classifications and frameworks using a different approach.

7. Conclusion

This study explores the influence of the external environment on the IC of SMEs. Based on
the research’s objectives and the SLR, 32 articles were identified that met the established
criteria. In addition, keyword co-occurrence analysis enabled these factors to be classified
into six categories: financing and funding; public support; technology adoption;
collaboration with customers and suppliers; collaboration with universities and R&D
centers; and collaboration with other organizations. This classification contributes to
understanding how the external environment influences IC of SMEs and how different
external factors interact. The results highlight the amplifying effect of technology adoption
and the importance of public support in reducing the risks and costs associated with SME
innovation. This contributes to the literature by classifying and analyzing external factors by
category rather than in isolation, supported by keyword co-occurrence analysis.

The study also highlights the need for future research adopting an integrated view of
collaboration in SMEs. This may improve understanding of the factors involved in SME
innovation processes and the conditions under which external collaboration supports IC. In
addition, the analysis of the three collaboration categories identified 18 mechanisms that
facilitate knowledge flows with external sources.

These mechanisms are presented in a framework and have been classified according to
several criteria. The proposed framework and classification of mechanisms contribute to
understanding organizational learning processes and provide SME managers with guidance
for managing innovation within their companies.

The proposed framework may also help SMEs structure knowledge exchange with
external sources and strengthen organizational learning processes, thereby supporting their
innovation efforts. Furthermore, since these mechanisms are based on previous studies
showing positive empirical associations with innovation capabilities, they offer managers a
set of options to guide their innovation efforts, although their effectiveness depends on
sectoral, organizational and institutional conditions. In this sense, the framework should not
be interpreted as a prescriptive model that guarantees innovation outcomes but rather as a
synthesis of the mechanisms that previous studies have linked to positive effects in the field
of innovation.
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