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Abstract:

Absorptive capacity (AC) and knowledge sharing and transfer (KS) are two key concepts for
research and development (R&D) driven innovation. This systematic review of 33 articles
published from 2010 to 2023, using the Web of Science, explores their interconnection.
The review identifies three main themes: AC and innovation performance, knowledge
transfer and R&D alliances, and knowledge spillovers and external sources of innovation.
The findings suggest that AC and KS in R&D, mutually strengthen innovation, but also
highlight challenges like knowledge leakage. The review calls for more empirical studies
and context-specific strategies for optimizing KS and AC in R&D environments.

Introduction

Within the broader scope of KM, KS serves as a key mechanism for enabling organizations to
exchange and develop knowledge internally and externally (Davenport, 1998). and contributing
to performance, innovation, and learning (Wang 2010). Hendriks (1999) highlighted KS as
essential for leveraging individual knowledge for shared benefit. It includes activities such as
education, collaboration, and sharing technology (de Wit-de Vries 2019).

While KS plays a vital role in enhancing organizational innovation, it does not act alone (Balle,
2020). For knowledge to translate into meaningful outcomes, organizations must also possess
the ability to absorb and apply it effectively. This is where absorptive capacity (AC) becomes
crucial—it reflects an organization’s capability to recognize valuable external knowledge,
assimilate it, and leverage it for innovation. In fact, AC significantly influences both performance
and innovative output (Easterby-Smith, 2008; Flatten, 2011). As Balle et al. (2020) point out,
KS and AC are not isolated concepts; rather, they are deeply interconnected and often reinforce
one another, where AC influences the effectiveness of knowledge transfer (Minbaeva 2001),
and knowledge transfer can enhance AC (Zhang 2023).

The interplay between KS and AC has drawn increasing interest for its impact on modern business
(Kartiraharjo 2021; Paulsen, J 2014; Liao S 2007)), competitiveness (Ali 2018), innovation (Ye
2021), and KM (Balle 2020), with differing views on their directional relationship, with some
studies suggesting that KS is a precursor to AC (Supartha, 2017), while others view it as an
outcome of AC (Baker, 2017).
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Research and development (R&D) environments where expertise and creativity are high,
knowledge is a vital resource (Cohen & Levinthal 1990; Hemlin 2013). It provides the foundation
innovation for the development of new solutions (Kang 2017; Burbiel (2009) suggests that
KS fosterscollaboration and innovation in R&D (Akhavan 2015), while AC enables effective
assimilation and application of external knowledge (Elidjen 2022; Lim 2018).

Notwithstanding the evident relevance of KS and AC in R&D, their interrelationship in this
context remains underexplored. This review attempts to synthesize literature on the KS—AC
relationship in R&D. A systematic review offers an impartial synthesis of current evidence and
identifies research gaps and future directions (de Menezes 2011).

Our goal was to consolidates literature on KS and AC in R&D, to provide further understanding
into the factors influencing them and to suggest emerging avenues for future research.

This study attempts to address two key questions:

RQ1: What is the relationship between knowledge sharing and transfer and absorptive capacity
within the context of R&D?

RQ2: What are the themes, and gaps that require further research?
Theoretical Background

Knowledge sharing and transfer: In the contemporary dynamic business environment,
knowledge is key sustained competitive advantage (Huang, 2008). KS is widely recognized
as vital to effective knowledge management (Huang, 2009) involving collaborative exchanges,
leading to the collective generation of fresh ideas (Lee, 2020). KS entails individuals imparting
their professional expertise or experiences to assist others gain new understanding (Ortiz 2017).
The process entails acquiring and disseminating valuable knowledge within groups (Mustika,
2022).

Moreover, in R&D, KS becomes an iterative process, and multidirectional due to the interaction
of diverse stakeholders (Berends, 2006). Bogers et al. (2011) examined KS within the realm
of R&D, emphasizing the paradox between sharing and safeguarding knowledge. Xiao (2021)
described KS in R&D as influenced by cognitive ability, absorptive capacity, knowledge
transformation, complementarity, innovation ability, and risk factors.

Paulin (2012) concluded that the definitions knowledge sharing and transfer as ‘blurry’, urging
integrated study of both. This view is resonated by Jonsson (2008) and Liyanage et al. (2009).
More recently some studies (Anand 2021; Alvarez-Meaza 2020; Asrar-ul-Haq 2016) treat them
as interconnected elements of the knowledge management process.

Absorptive Capacity: AC, a concept that was introduced by Cohen and Levinthal (1989, 1990), AC
describes existing knowledge is leveraged to acquire and apply new knowledge for innovation.
For instance, in a firm employees scan the environment, bring in external knowledge, and use
it to develop new offerings (Martinez-Sanchez, 2020), with individual capabilities contributing
to organizational-level AC (Ter Wal, 2017).

Furthermore, AC is a multidimensional concept. While Cohen and Levinthal emphasized
identifying, assimilating, and exploiting external knowledge, later studies proposed two broad
dimensions: acquiring external knowledge and applying it internally (Contreras, 2021). Zahra
and George (2002) termed these as ‘potential’ (acquisition and assimilation) and ‘realized’
(transformation and exploitation) AC.
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AC is a key determinant of innovation and competitiveness in R&D-intensive firms (Cordero
2019). R&D enhances both AC and profitability (Leahy, 2007). Collaborative R&D fosters AC
by building shared technical understanding and helping identify knowledge holders across units
(Frost and Zhou, 2005).

Methodology:

Following the PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-
Analyses) guidelines, this review ensures a structured and transparent process for selecting
and analyzing literature. The PRISMA approach has been effectively applied in management
studies to improve the quality and reproducibility of literature reviews (Breaugh, 2021; Khatri,
2021).

Data was sourced from the Web of Science (Wos) databases for its broad academic coverage and
detailed bibliographic records. Studies were identified through defined search terms, inclusion
criteria, and timeframe.

The Systematic Review Process: The systematic review procedure involves three fundamental
stages: identification, screening, and eligibility. (Fig. 1)

Identification: Identification entails a thorough search for synonyms, related phrases, and
keyword variations to enhance the database with more search options for finding relevant
articles. The query used in this systematic literature review is as it follows: TS = “absorptive
capacity” OR “absorptive capabilities” OR “potential absorptive capacity” OR “realized
absorptive capacity” AND “knowledge shar*” OR “Knowledge transfer” AND “Research and
development” OR “R&D”) and the search terms were combined with Boolean Operators “OR”
and “AND”. [Table 1]

KS, along with its variants—knowledge exchange and transfer—was included as a search term.
Although these are conceptually distinct (Noor 2020; de Wit-de Vries 2019; Ahmad 2019),
many studies use them interchangeably without clear differentiation (Paulin 2012; Jonsson
2008). The authors did not disregard its overlapping terms, considering them relevant to the
sharing of knowledge within organizations.

Table 1: Database and Keywords used for search

Database Keywords

Web of Science | “absorptive capacity” OR “absorptive capabilities” OR “potential absorptive
capacity” OR “realized absorptive capacity” AND “knowledge shar*” OR
“knowledge transfer” AND “Research and development” OR “R&D”

Screening: The screening followed PRISMA guidelines with clear inclusion-exclusion criteria
(Fig. 1). After removing books, reviews, editorials, and non-English works—most social science
articles being in English (Tenzer 2017)—250 management-focused articles were selected from
an initial 398. Data were compiled in Excel, detailing journal, title, keywords, year, author info,
and abstract.

Eligibility: Eligibility was determined through full-text or abstract review, focusing on R&D
contexts with a clear link between knowledge sharing and absorptive capacity. This process
yielded 33 relevant articles, aligned with research trends from January 1, 2010, to November
18, 2023, in Web of Science.
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Fig 1: Flowchart following the PRISMA guidelines for the systematic literature review process.
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Result and Discussion
Descriptive Analysis:

Country-wise Distribution: Analysis of the selected studies (Table 2) shows that the USA and
Spain appeared in 6 studies each, followed by China with 4. The UK and Finland featured in 2
studies each, while South Korea, Pakistan, Sweden, Germany, Russia, and Italy had one study
each. Six studies covered multiple regions, and one did not specify a location. All studies were
empirical, with a predominantly quantitative approach; only one used qualitative method.

Table 2: Regional Distribution

Articles Articles Articles
Country considered Country considered Country considered
for review for review for review
USA 6 UK 2 Russia 1
Spain 6 South Korea 1 Italy 1
Cross-country 6 Pakistan 1 Unspecified 1
China 4 Sweden 1
Finland 2 Germany 1
Table 3: Leading articles in the selected literature
Authors Cited Reference | Times Cited, | Times Cited, Goog'leS.cholar
Count WoS Core | All Databases Citation
Ritala, P et al (2012) 83 363 390 786
Tortoriello, M (2015) 38 171 189 356
Schildt, H et al (2012) 77 124 134 270
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Frishammar, J et al (2015) 98 101 112 208
Kang, M et al (2017) 57 87 89 205
Diez-Vial, I et al (2015) 80 82 87 174
gl(l)rlngclinna—Laukkanen, Petal 94 63 67 154
Ceccagnoli, M et al (2013) 44 52 54 126
Schulze, A et al (2014) 110 41 44 119
Lawson, B et al (2012) 80 60 60 117

Table 4: Prominent keywords

Author Keywords and Keyword Plus Frequency of keywords in the selected articles
Innovation 20
Absorptive Capacity 19
Research and Development (R&D) 19
Knowledge Transfer 16
Strategic Alliances 9
Knowledge Management 4
Product Development 4
Firm Performance 4
Dynamic Capabilities 3

Table 4 presents the primary keywords extracted from the articles selected for the systematic
review. These keywords comprise a combination of author-provided keywords and
“KeywordPlus,” a distinct index available in WoS (http://webofscience.help.clarivate.com/).

Influential research: Table 3 presents the citation matrix, highlighting the most influential
studies. Ritala (2012), with the highest citations, suggests that potential absorptive capacity
drives coopetition-based innovation, moderated by the appropriability regime. Kang (2017),
the most recent study, shows both potential and realized absorptive capacity positively affect
innovation, with KS mediating through realized AC.

Thematic analysis

Even though the existing literature exhibits significant diversity, three overarching themes
(Table 5) emerged from the literature:

Table 5: Themes identified from the analysed literature

Themes identified References

Absorptive capacity and Ritala, P., (2012); Hurmelinna-Laukkanen, P., (2012); Segarra-Ciprés,
innovation performance M., (2014); Tortoriello, M. (2015); Kang, M., (2017); Garcia Martinez,
M., (2017); Fudickar, R., (2019); Runge, S., (2022); Zhou, N., (2023).
Knowledge transfer and Lawson, B., (2012); Caner, T., (2014); Devarakonda, S., (2018); Garcia
R&D alliances Martinez, M., (2017); Runge, S., (2022); Friedmann, J.-C., (2023).

Knowledge spillovers Diez-Vial, 1., (2015); Devarakonda, S., (2018); Fudickar, R., (2019).
and external sources of Audretsch, D. B., (2022).
innovation
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Absorptive capacity and innovation performance: This theme explores how organizations use
external knowledge to enhance innovation. It highlights factors influencing the development and
application of absorptive capacity, such as R&D, human and social capital, network structure,
governance, and learning adaptability. The studies show how AC enables firms to acquire,
assimilate, and apply knowledge, while managing trade-offs between sharing and protecting
knowledge.

Knowledge transfer and R&D alliances: This theme explores collaboration and exchange
knowledge in R&D activities. The papers in this theme focusing on factors that influence
knowledge transfer, its role in innovation and value creation, and the dynamics of R&D alliance
networks. It underlines how partnerships among firms, universities, and others support learning
and innovation while addressing challenges such as coordination, opportunism, conflict, and
knowledge leakage. Effective management of alliances and KS processes is key to exploiting
outcomes.

Knowledge spillovers and external sources of innovation: This theme examines how
organizations can leverage unintentional knowledge diffusion from external sources,
analyzing their impact on innovation and performance. The papers in this theme investigate
the origins, pathways, and management of spillovers, focusing on inter-organizational
contexts. Many papers focus on factors like knowledge attributes, individual traits, networks,
and institutions influence spillover effectiveness, revealing both benefits and challenges for
source and recipient entities.

Mediating and Moderating variables:

The selected studies highlight key mediating and moderating variables. Kang and Lee (2017)
posit that AC as a bridge between KS and the innovative behavior of R&D. Similarly, Rafique
et al. (2018) show that learning adaptability and organizational commitment mediate the
KS—AC relationship in pharmaceutical firms. Knowledge transfer emerges repeatedly as a
mediator (Galati and Bigliardi, 2019; Zhou et al., 2023; Lawson and Potter, 2012; Diez-Vial and
Ferndandez-Olmos, 2015), crucial in shaping R&D ties, innovation, and growth. Other mediators
include R&D steering committees (Devarakonda and Reuer, 2018), knowledge leakage in
collaborations (Frishammar et al., 2015), and government policy influence (Xu et al., 2014).

Structural holes (Tortoriello, 2015), and resource heterogeneity (Zhang et al., 2021) are examples
of such moderating factors shape how external knowledge drives innovation. Knowledge
transfer also moderates innovation (Segarra-Ciprés et al., 2014; Caner et al., 2014), depending
on flow direction and type. Contextual factors like openness in China’s R&D sourcing (Wang
et al., 2017) further affect these dynamics. Collectively, these variables reveal the complex
interplay between knowledge processes, collaboration, and innovation.

Identified gaps:

Need for more empirical studies: More empirical evidence is need to comprehend the causal
effects of AC on innovation performance (Raharso, S. 2021). Furthermore, exploring the
interplay between AC and KS in the R&D context is essential, as recent studies suggest their
“interdependence and complementarity” (Balle, 2020).

Optimal Knowledge Transfer: Excessive knowledge transfer can indeed impede local
innovation. Striking a balance between knowledge transfer and protecting local innovation is a
topic of ongoing research (McNichols, D. 2010, Wu, C 2018).
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Managing Knowledge Leakage: KS within and across organizations can support the
development of AC, but it also carries the risk of valuable information slipping beyond intended
boundaries(Balle 2020). The potential knowledge leakage due to KS is mentioned (Frishammar,
J., 2015). Further research is needed to explore techniques and tools for mitigating this risk and
safeguarding a firm’s competitive advantage in collaborative R&D projects (Bloodgood, J. M.,
2022; Durst, S., 2014).

Knowledge Spillover Risks: As AC is essential for utilizing external knowledge spillovers,
more research is required to explore the effectiveness of AC in managing higher spillovers,
which can introduce higher costs and risks in knowledge sharing (Audretsch, D. B., 2022;
Bloom, N., 2013).

Knowledge Transfer in Alliances: The distinction between early and later stages of alliances
in terms of AC and exploitation capacity is mentioned (Schildt, H, 2012; Esen, A., 2017).
Research can explore the dynamics and challenges faced by firms in these different stages, and
how they can optimize knowledge sharing.

Alignment of Collaboration Objectives: The role of co-opetition, as well as social and
relational factors in knowledge transfer, should also be emphasized. Recent research indicates
that knowledge sharing can foster both cooperation and competition, ultimately enhancing
team effectiveness (Zhang, X.-B 2019; Gast. 2017). Future research should delve into industry-
specific practices, the roles of project managers, and the stages of alliances, while also
considering how absorptive capacity (AC) influences team-level effectiveness (Bikard 2018).
The integration of academic knowledge into industrial innovation is vital for enhancing team
effectiveness (Bikard 2017; Loebecke et al. 1999).

Risks in R&D Knowledge Sharing/Transfer:

Knowledge leakage: Knowledge leakage is the unintended diffusion of valuable knowledge,
potentially harming the source’s benefit or aiding competitors (Vafaei-Zadeh, 2019).
Frishammar et al. (2015), categorizes the adverse impacts of knowledge leakage in joint R&D
projects, and suggest mitigation through frameworks like contracts. Devarakonda et al. (2018)
view knowledge leakage in multinationals as sometimes beneficial, promoting innovation if
proactively managed. Ceccagnoli et al. (2013) link leakage to external technology integration
costs, highlighting its influence on licensing fees through factors like absorptive capacity and
bargaining power.

Opportunism: This refers to the self-interested behaviour like withholding or misusing
knowledge, which can damage trust and cooperation (Yang, 2020). Tortoriello (2015), delves
how social network closure reduces opportunism by fostering trust, while diverse networks
increase it due to asymmetry and conflict. Runge et al. (2022) found that reducing uncertainty
improves conservation outcomes and lowers opportunistic risks.

Conflict: This refers to disagreements between knowledge source and recipient due to differing
goals or expectations, which can hinder knowledge exchange and innovation (Kiecolt-Glaser,
2007). Hurmelinna-Laukkanen et al. (2012) show that integrating and compromising conflict
styles aid knowledge protection, while avoiding and dominating harm it; trust, power, and
cultural distance moderate these effects. Schulze et al. (2014) found that conflict asymmetry
reduces knowledge transfer through poor communication and sharing willingness. Friedmann
et al. (2023) reveal that problem-solving and compromise boost knowledge creation, whereas
forcing and avoidance hinder it, moderated by team diversity, cohesion, and leadership.



The Relationship between Absorptive Capacity and Knowledge Sharing and Transfer ... | 133

Scope for future research

1.

Future research should optimize KS in R&D by balancing capacity, minimizing leakage,
leveraging spillovers, and enhancing AC. Investigating academic integration, impact
metrics, and competitiveness in diverse R&D contexts is crucial for practical advancements.
Some of the potential avenues for further research in the context of AC and KS, with the
goal of advancing knowledge and providing actionable insights for R&D organizations
are listed below:

How can KS practices be optimized to balance the benefits and risks of AC and knowledge
leakage in collaborative R&D projects?

How can higher levels of AC be leveraged to manage and harness knowledge spillovers
from external sources, while mitigating the costs and risks involved?

How can R&D organizations enhance their AC and KS through internal network structures,
social and relational factors, and project management practices in different stages of R&D
alliances?

How can academic knowledge be integrated into industrial innovation more effectively,
and what are the roles of AC and KS in this process?

How can R&D organizations measure and evaluate the impact of AC and KS on their innovation
performance and competitiveness?

Conclusion

After applying the eligibility criteria, 33 articles were selected for systematic analysis. The
study employed 2 research questions to direct its examination of the chosen articles. Table
6 provides a summary and comparison of the selected papers, encompassing the systematic
review’s inclusion criteria.

1.

In this systematic literature review, we sought to demonstrate that the relationship
between knowledge sharing (KS) and absorptive capacity (AC) within the R&D context
is multifaceted and closely intertwined. Our analysis reveals several key insights that help
unpack this dynamic:

Mutual Reinforcement: KS and AC are not isolated concepts but are interconnected.
Potential absorptive capacity enriches KS, while KS, in turn, strengthens realized
absorptive capacity. This reciprocal relationship suggests that effective knowledge sharing
enhances a firm’s ability to absorb and utilize external knowledge.

Knowledge Utilization and Protection: AC is crucial for increasing knowledge
utilization, but it also raises concerns about knowledge misappropriation. Managing
knowledge spillovers and safeguarding intellectual assets through steering committees
and protective mechanisms is essential while enabling effective knowledge sharing.

Innovation through KS: KS plays a pivotal role in utilizing external knowledge for
innovation. Internal network structures are vital in this process as they facilitate knowledge
flow within the organization, strengthening AC and fostering an innovative culture.

Collaboration and Trust: KS not only enhances AC but also promotes a culture of
collaboration and trust within the organization. This collaborative environment further
facilitates innovation.
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6. Balancing KS and Protection: Finding a balance between KS and protection is crucial,
particularly in the context of coopetition. Striking this balance is essential in collaborative
R&D projects, where knowledge sharing is vital for innovation but must be managed to
prevent competitive disadvantages.

7. AC in Knowledge Transfer: AC significantly impacts the effectiveness of knowledge
transfer. Successful knowledge transfer requires increasing the recipient’s knowledge base
while minimizing the knowledge gap with the sender.

8. Complex Dynamics in Alliances: The relationship between KS and AC in R&D alliances
is intricate, with different factors influencing it at different alliance stages. Early stages
may be limited by AC, while later stages could be constrained by exploitation capacity.

Academic Knowledge Integration: Firms benefit from the integration of academic knowledge,
relying on both AC and KS. Enhanced KS and AC result in better integration of academic
knowledge and more valuable inventions.

In summary, this systematic review reveals a dynamic and multifaceted relationship between
KS and AC in the R&D context. The effectiveness of KS and AC is influenced by various
internal and external factors. Striking a balance between sharing and protecting knowledge is
crucial, as is fostering a culture of collaboration and trust to drive innovation in R&D settings.
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