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Abstract

University-enterprise collaboration (UEC) is an essential aspect of research and
innovation involving cooperation between universities and industry or other organi-
zations. UEC can lead to economic growth, job creation, and enhanced research out-
comes. However, the complexity and diversity of UECs present challenges in devel-
oping a practical framework that can guide the development and implementation of
such collaborations. The aim of this paper is to develop a UEC framework from
the key concepts identified in the literature, which can be adapted to various disci-
plines/contexts. This research paper is part of an ERASMUS+ project, which aims
to strengthen enterprise collaboration for resilient communities in Asia (SECRA).
The current paper presents the findings of thematic analysis of existing UEC litera-
ture and the resultant conceptual framework. Thematic analysis of eligible literature
(N = 84) unveiled four themes and thirty-two sub-themes important to UEC. The
proposed UEC framework highlights the importance of several structural, cultural,
relational, and material themes and their underpinning concepts for developing suc-
cessful UECs. The findings can inform future research on UECs, guide UEC prac-
tice, and provide the foundations for developing successful UECs. However, further
research is needed to test the feasibility and validity of the framework in real-world
UEC collaborations and to explore the interactions between different themes, sub-
themes, and underlying concepts.
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Introduction

University enterprise collaboration (UEC) can take many forms, including co-
research, knowledge transfer, student internships and exchanges (Liyanage et al.,
2018). UECs yield benefits to both university and enterprise stakeholders. Universi-
ties can provide enterprises with access to academic expertise (Liang et al., 2012)
and possess research capabilities that enterprises can leverage to gain a competitive
advantage in developing innovative solutions (Abdulai et al., 2020; Fischer et al.,
2021; Li & Zhu, 2021; Li et al., 2022; Thomas & Paul, 2019). Academics have not
only in-depth expertise in their field but also rigorous and analytical approaches to
problem-solving and are free of commercial interests. As such, universities can offer
enterprises objective and well-informed expertise and enable enterprises to develop
innovative solutions (Kobayashi et al., 2017; Ma et al., 2022; Mdleleni, 2022;
Mougin et al., 2021; Utami et al., 2018; Wiek et al., 2011). In addition, universi-
ties generate highly skilled graduates, which helps to diversify workforces (Kraft
et al., 2019; Page et al., 2019) and provide a cost-effective solution to staffing needs
(Galloway et al., 2014; P. Maertz Jr et al., 2014; Urquia-Grande & Perez Estebanez,
2020).

Access to enterprises allows universities to build strong connections and expose
students and researchers to real-world practices and challenges (Ankrah & Al-Tab-
baa, 2015; Dos Santos & Benneworth, 2019; Matthews et al., 2021; Miller et al.,
2014; Universities Australia, 2019). In turn, this allows universities to acquire fund-
ing for research and development projects to enhance research capabilities and the
production of high-quality academic outputs (Awasthy et al., 2020). Enterprises can
also provide university students with opportunities to enhance their skills for their
future careers and also provide career opportunities for graduates (Adamczyk et al.,
2022; Castell6 et al., 2023; Dos Santos & Benneworth, 2019; Kang & Girouard,
2022; Matthews et al., 2021; Universities Australia, 2019). In turn, this can benefit
universities indirectly via increased graduate employability and the potential for spe-
cialised, hands-on placement opportunities for prospective students (Adeosun et al.,
2022; Avvisati et al., 2013). On the other hand, UECs allow enterprises to leverage
academic research and knowledge to gain a competitive edge in addressing complex
challenges (Huang & Chen, 2017). As such, UECs are critical in driving innovation,
fostering economic growth and providing students with valuable experiences and
opportunities (Avvisati et al., 2013; Chow et al., 2020). UECs allow universities and
enterprises to leverage each other’s expertise and capabilities to achieve shared goals
and reciprocal outcomes (Noble et al., 2017; Osorno-Hinojosa et al., 2022; Polese
et al., 2021).

Although several attempts have been made to develop UEC frameworks, existing
frameworks have faced multiple criticisms and have yet to be universally accepted.
First, existing frameworks have been criticised for lacking robust theoretical foun-
dations (Shinn, 2003). Second, existing frameworks are often developed within
specific universities, focusing primarily on academic perspectives to guide internal
policies and procedures (Hénard et al., 2012; Sjoo & Hellstrom, 2019). Therefore,
existing frameworks may not adequately consider the perspectives and requirements
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of external stakeholders and, thus, the real-world applicability of the framework.
Third, although not specific to UEC frameworks, broader literature regarding frame-
work implementation has highlighted the limiting effect of intricate frameworks (e.g.
Casper & Kettler, 2001; Hidalgo, 2019; Yusof & Aspinwall, 2000). Finally, some
frameworks have a narrow focus. As such, they have limited applicability since they
cater only to specific disciplines. For instance, a framework focusing on hospitality
internships may not be suitable for enterprises focused on technology co-research
UECs (e.g. Li, L. & Li, 2013; Nama & Kurniawan, 2017). That said, this does not
imply that specialised frameworks lack relevance. Instead, it emphasises the neces-
sity of amalgamating established literature to identify the fundamental concepts
that underpin successful UECs. As such, it is necessary to address the limitations
discussed to develop a UEC framework that facilitates successful UECs. Therefore,
this paper aims to develop a conceptual UEC framework based on the fundamental
concepts identified in the literature that can be applied to various types of UECs and
adapted to various disciplines/contexts.

Methods

The paper is part of an ERASMUS + EU funded project titled “SECRA-Strengthen-
ing University-Enterprise Collaboration for Resilient Communities in Asia”. During
phase one of this research, a systematic literature review was conducted initially to
assimilate existing literature concerning UEC (Tucker et al., 2023b). In phase two of
this research, documentary reviews were conducted in three Asian partner countries
(Sri Lanka, Thailand and the Philippines) to identify barriers and enablers of UEC
(Tucker et al., 2023a). The present paper aimed to assimilate the findings from both
stage one and stage two of the project using thematic analysis (Braun & Clarke,
2006) to derive a conceptual framework to guide the development of successful
UECs.

The first stage of the thematic analysis involved data familiarisation. The
researchers explored the data obtained in stages one and two of the SECRA pro-
ject to familiarise themselves with the content within UEC literature. The second
stage involved generating initial codes (discernible patterns of meaning) (Braun &
Clarke, 2006). These initial codes categorised meaningful elements within the iden-
tified literature, thus laying the foundation for subsequent analytical stages (Braun &
Clarke, 2006). The third stage of the thematic analysis involved theme identification,
in which codes were then grouped under broader umbrella themes (Braun & Clarke,
2006). This phase necessitates grouping interrelated codes into overarching themes
(Braun & Clarke, 2006). The fourth stage of the thematic analysis involved review-
ing themes (Braun & Clarke, 2006). Through an iterative process, the research-
ers refined and scrutinised the identified themes to ascertain their validity. This
approach subsequently minimised individual researcher bias and ensured methodo-
logical rigour, thus enhancing the credibility of the findings. In the fifth stage, defin-
ing and naming themes, the researchers formulated explicit definitions for individual
themes (Braun & Clarke, 2006), coupled with the categorisation that encapsulates
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each thematic construct (i.e., structure referring to the systems, policies, procedures
and organisational arrangements that determine decision-making and operations
within an organisation). Themes are often utilised to create a conceptual framework
or theoretical model that elucidates the relationships between concepts and clarifies
how different variables or elements interact and influence each other within a given
context (Braun & Clarke, 2006; Fereday & Muir-Cochrane, 2006; Naeem et al.,
2023).

The research team then undertook a conceptual mapping process to identify and
organise identified themes, concepts and their relationships to develop a visual rep-
resentation of a complex idea or theory (Ligita et al., 2022; Rosas & Camphausen,
2007; Rosas & Ridings, 2017; Starov et al., 2014; Stockwell et al., 2009). Concept
mapping integrates qualitative methods to enable a group of people to articulate
and depict a coherent conceptual framework of any topic of interest (Trochim &
McLinden, 2017). In this case, the themes, sub-themes and individual concepts were
grouped and mapped onto a visual diagram. UEC is a broad and diverse area that
covers a wide range of topics, disciplines and contexts. The breadth of UEC litera-
ture provides a rich literature base upon which a theoretical framework could be
developed. However, it is currently noted that the UEC literature is scattered and is
lack ing cohesion (Awasthy et al., 2020). As such, conceptual mapping is a powerful
tool for exploring the complexities of UEC and assimilating a broad literature base
into a coherent, visual narrative (Trochim, 1989).

Results

The analytical approach adopted in the present paper involved a thematic analysis
of the findings from the literature identified in stage one and two of the SECRA
project, followed by conceptual mapping to synthesise and visualise the relation-
ships among the identified themes. The literature review conducted in stage one of
the SECA project identified eighty-one publications related to UEC (Tucker et al.,
2023b), whilst the country reports conducted in stage two identified one-hundred
and thirty-nine literature sources (Tucker et al., 2023a). Although the country report
literature contributed to the development of this framework, the decision was taken
to exclude country-specific literature as it lacks the necessary level of generalisabil-
ity to contribute meaningfully to this framework. As such, one hundred and thirty-
six literature sources were excluded from the current analysis. The thematic analysis
of the identified literature from the previous two stages of the SECRA project, forms
the basis of the current paper.

For each literature source a standardised framework was applied to summarise
the main objective (e.g. UEC model, theory, framework, literature review), the
main findings from the paper (e.g. strategies for UEC success, barriers to success-
ful UECs) and drew conclusions concerning the contributions of the paper to the
broader understanding of the elements involved in successful UECs. The analysis
revealed four themes and twenty-nine sub-themes related to UEC.

After identifying the themes, sub-themes and their underpinning concepts, a con-
cept mapping exercise was conducted to develop a conceptual framework for UEC.
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Materials

Relations

Structure

Collaborative Networks

Fig.1 Conceptual UEC framework

The concept mapping exercise allowed a concise framework to be visually repre-
sented that could be used to guide future research, policy development and practical
applications related to UEC. It also allowed for a more comprehensive understand-
ing of UEC by identifying the key elements/concepts and relationships between
them (see Fig. 1).

Discussion

This paper aimed to develop a conceptual UEC framework based on the funda-
mental concepts identified in the literature that can be applied to various types of
UECs and adapted to various disciplines/contexts. It is hypothesised that develop-
ing a conceptual UEC framework derived from the critical concepts presented in
UEC literature will demonstrate adaptability across diverse disciplinary and contex-
tual settings. The thematic analysis results suggest that successful UEC initiatives
require attention to several key themes, including structure, culture, relations and
materials. The themes identified reflect the underpinning concepts that contribute
towards successful UECs thus highlighting the importance of developing a compre-
hensive framework that captures the diverse range of factors that should be consid-
ered within UECs. The broader themes and their subthemes provided the foundation
for the conceptual framework. The discussion evaluates the core concepts underpin-
ning each theme. However, it is pertinent to note that themes and subthemes within
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the framework are not mutually exclusive. Attention will be drawn to interrelated
themes and subthemes throughout the discussion.

Theme 1: Structure

The structure theme refers to the systems, policies, procedures and organisational
arrangements that determine decision-making and operations within a UEC. This
theme was characterised by the following eight sub-themes: evaluation methods,
recognition of achievements, policies, intellectual property, formal agreements,
promotion, interaction channels and human capital development. Each sub-theme
encompassed several concepts identified during the thematic analysis (see Table 1).

Evaluation Methods

In UECs, evaluation methods are systematic and structured processes used to assess
a UEC’s success. Evaluation methods are crucial for maximising UEC impact and
ensuring accountability (Igbal et al., 2011). However, the evaluation of UECs poses
distinct challenges due to their diverse objectives. The analysis revealed several key
concepts in evaluating UEC success, including the use of evaluation tools and the
establishment of key performance indicators (KPIs).

Preliminary research has identified a set of performance indicators that are
believed to accurately assess the success of UECs at each collaboration stage (Fer-
nandes et al., 2019). The Method for Measuring the Performance of University-
Industry Collaborations (MPUIC) comprises a series of evaluation points to be
assessed at five-time points throughout UECs, including program preparation,
initiation, delivery, closure and post-program (Fernandes et al., 2019). Whilst the
MPUIC (Fernandes et al., 2019) may demonstrate utility for assessing the success of
research orientated university-industry collaborations be ineffective when quantify-
ing the success of UECs orientated around societal or public health outcomes due to
its focus on financial gain and technological achievements. Irrespective, there are a
lack of standardised tools to evaluate UEC success (Fernandes et al., 2019). Whilst
it may be helpful for future research to focus on the development of such tools, due
to the diverse nature of UECs, the development of adaptable evaluation methods
that consider the different ways UECs can succeed may be advantageous (Fernandes
et al., 2019; Hogan et al., 2017; Hughes et al., 2014; Igbal et al., 2011; Rybnicek &
Konigsgruber, 2019).

KPIs can take various forms in UECs, such as the number of patents, academic
publications or new companies formed and may provide robust metrics to evaluate
UEC success. However, these metrics may be limited to specific types of UECs such
as technology transfer and co-research collaborations (Liyanage et al., 2020). In con-
trast, community-based collaborations intended to address societal needs may not be
effectively quantified using these metrics. As such, the success of community-based
collaborations often relies on subjective outcomes, such as improved quality of life,
increased social capital or community engagement (Groulx et al., 2021; Hogan
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et al., 2017). In this context, relying solely on objective measures, such as KPIs, may
fail to capture the nuanced nature of UEC success. Instead, engaging with commu-
nity members through group discussions and one-to-one interactions may provide a
more accurate understanding of a UECs success.

It is important to note the inherent limitations of both approaches to evaluating
UEC success. Whilst KPIs may be reductionist, neglecting broader societal impacts,
qualitative methods can be subjective and challenging to generalise. Therefore, a
combination of both approaches may be beneficial. Irrespective, the effectiveness
of an evaluation lies in its capacity to collect data that develops a coherent narra-
tive about a UEC’s ability to achieve its intended goals. Therefore, the evaluation
method should align with each collaboration’s goals and context. Nonetheless, clear
and well-defined evaluation methods should be implemented to measure the ongo-
ing success of UECs (Fernandes et al., 2019).

Recognition of Achievements

The term Recognition of Achievements refers to the acknowledgment and apprecia-
tion of stakeholder’s contributions and successes within a UEC. The recognition of
achievement serves several important purposes within UECs, namely motivation,
strengthening relationships and showcasing success.

The development of reward structures creates an environment where collabora-
tive success is celebrated and rewarded (Wilson, 2012), thereby motivating indi-
viduals to focus their efforts on UEC goals. Recognising achievements involves the
explicit acknowledgement and celebration of milestones attained throughout col-
laborations. For example, explicit acknowledgements may manifest through various
channels, including verbal commendations and sharing achievements across relevant
platforms. Collectively, these recognition strategies extend beyond their conceptual
importance and impact the success of UECs by increasing stakeholder motivation
and promoting the concept of UECs to potential stakeholders.

UECs typically require sustained input from their collaborating stakeholders
throughout their duration. Naturally, setbacks and delays can occur at any stage of a
collaboration which can hinder stakeholder motivation. As such, the recognition of
success motivates stakeholders to sustain their efforts toward the UEC’s goals, thus
contributing towards the success of a UEC. However, the recognition of achieve-
ments is closely related to other elements of the UEC framework such as promotion
and relational factors. For example, publicly recognising achievements demonstrates
the UEC’s impact and value. In turn, highlighting successful UEC outcomes may
promote UECs to potential stakeholders (OECD, 2015; OECD., 2019). Similarly,
recognition of achievements may strengthen existing collaborative relationships.

Nevertheless, it is crucial to recognise potential limitations to recognising success
within UECs, such as budget constraints and identifying universally-valued rewards.
For instance, successful technology transfer UECs may utilise profit-sharing agree-
ments in successful UECs, whilst recognition of community-based UECs address-
ing societal needs could manifest through media coverage and public ceremonies.
However, it should be considered that the recognition of achievements within a UEC
are dependent upon several cultural and material factors i.e., values and aspirations.
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For example, community-based organisations may not have the necessary resources
to recognise achievements in the same way as large, commercial organisations.
Consequently, stakeholders should explore their approaches to recognising suc-
cess to ensure that the recognition structures within UECs are appropriate for all
stakeholders.

Policies

Policies encompass the principles that are proposed by an organisation to inform
action. Policies are implemented by most entities, be it governments, enterprises or
institutions, to serve as a framework for organisational activities and compliance
with laws. However, in the context of UECs, the presence of policies from different
stakeholders can lead to several challenges due to divergent policies and procedures.
This may become more apparent when considering international stakeholders where
laws may also diverge with those of another stakeholder. That said, the analysis
revealed that UEC success hinges on carefully structured policies that address sev-
eral key areas, including intellectual property (IP), equipment procurement, resource
sharing, outputs and indemnities (Liu & Cai, 2018; OECD., 2019; Veletanli¢ & Sa,
2020).

UECs connect stakeholders, each with distinct approaches to IP. Divergent organ-
isational priorities can lead to conflicts in ownership rights (Kafouros et al., 2015;
Liu et al., 2018; Okamuro & Nishimura, 2013; Veletanli¢ & S4a, 2020). Universities
prioritise knowledge dissemination, which often clashes with enterprises prioritis-
ing the commercialisation of knowledge (Tucker et al., 2023a). Furthermore, con-
tributions from multiple stakeholders can lead to disputes over IP ownership, whilst
ambiguities in contractual agreements may further exacerbate this issue. Addition-
ally, inequality between stakeholders, with smaller organisations facing resource
constraints, may feel compelled to concede ownership rights to more influential and
well-established organisations. Therefore, robust IP policies are essential in safe-
guarding UEC outputs and equitable benefit distribution. Policies can encompass a
range of protective measures that safeguard against unauthorised IP use and ensure
the fair distribution of benefits derived from UECs (Okamuro & Nishimura, 2013;
Rybnicek & Konigsgruber, 2019; Schaeffer et al., 2020; Siegel et al., 2003; Tartari
et al., 2012; Tucker et al., 2023a; Wilson, 2012). For example, establishing mecha-
nisms for identifying, protecting and exploiting IP (e.g. patents and copyrights)
ensures that universities and enterprises benefit fairly from UEC outputs (Rybnicek
& Konigsgruber, 2019).

Similarly, equitable access to shared resources is integral to UEC’s success.
Whilst central to UEC ethos, the principle of resource sharing is not immune to
conflicts. Divergent interests and priorities among stakeholders can lead to tensions
regarding the allocation and utilisation of resources (Tartari et al., 2012). Conse-
quently, stakeholders should develop well-structured resource-sharing policies, con-
sidering all stakeholders’ varying needs and expectations. That said, bureaucracy in
the procurement of resources can impede UEC success (Rybnicek & Konigsgruber,
2019).
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UECs often operate on tight schedules, and any delays in procuring necessary
resources can lead to missed deadlines and extended project timelines. In turn,
bureaucratic inefficiencies can cause frustration among researchers which can effect
relational and cultural aspects of a UEC. For example, bureaucracy can result in
frustration for UEC stakeholders which may impact the research culture and col-
laborative working style. In addition, bureaucracy can impact trust and accountabil-
ity within UEC:s if stakeholders fail to meet agreed deadlines. Therefore, stakehold-
ers should develop transparent procedures for acquiring and sharing resources fairly.
Moreover, stakeholders should consider strategies to minimise bureaucracy to pre-
vent unnecessary delays (Tucker et al., 2023b).

Conflicts can arise in UECs due to disparate priorities between the academic pub-
lishing culture and enterprise commercialisation practices (Tucker et al., 2023a).
Whilst researchers prioritise the publication of new knowledge, companies often
seek to delay dissemination until patents are secured (Tucker et al., 2023a). A lack
of transparency regarding publication delays or rationale can result in frustration and
a lack of trust between stakeholders, which ultimately impacts UEC’s success. As
such, stakeholders should develop flexible policies that balance all stakeholders’ pri-
orities and expectations.

Effective policies can also clarify indemnities with a UEC. Indemnities clarify
responsibilities, mitigate concerns about unforeseen circumstances and facilitate
risk minimisation in UECs. Indemnities function as safeguards in unforeseen cir-
cumstances and prevent unexpected financial burdens. In turn, indemnity policies
are essential in ensuring accountability and building trust within UECs. However,
indemnity clauses favouring one stakeholder in terms of liability can be unfair and
reduce trust between stakeholders. Moreover, smaller or less established organisa-
tions might be pressured or coerced into accepting unfavourable terms due to limited
resources or dependence on their collaborating stakeholders. As such, stakeholders
should implement well-defined indemnity policies that encourage responsible con-
duct, compliance and risk management to facilitate successful UECs.

Robust UEC policies can enhance the success of UECs via their impact on sev-
eral relational factors. For example, effective IP policies build trust among stake-
holders by providing assurances that their contributions will be protected and fairly
compensated. When stakeholders trust that their intellectual property will be han-
dled appropriately, they are more willing to share valuable insights and innova-
tions, which enhances the overall success of UECs (Bruneel et al., 2010). As such,
transparent policies for potential risks, coupled with the protective mechanisms and
indemnities, cultivate the trust and accountability needed for successful UECs.

Intellectual Property

Intellectual property (IP) has emerged consistently in literature as both an enabler
and barrier to successful UECs (Kafouros et al., 2015; Liu et al., 2018; Okamuro
& Nishimura, 2013; Veletanli¢ & S4, 2020). When analysed, intellectual property
encompassed several distinct concepts, including shared intellectual property rights,
intellectual property protection mechanisms and the establishment of specialised
units (Tucker et al., 2023a). When embedded in robust policies, shared intellectual
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property rights create a framework enabling stakeholders to mutually benefit from
commercialising and disseminating knowledge gained through a UEC (Rybnicek &
Konigsgruber, 2019; Williamson et al., 2016; Wilson, 2012).

However, acknowledging and managing cultural disparities in organisational
practices concerning intellectual property is essential for UEC success. For example,
certain technologies, such as those with military applications, may face restrictions
on international transfer, adding a layer of complexity to IP generated through inter-
national UECs. Similarly, intellectual property laws, patent procedures and penalties
across countries can lead to disparities in expectations and rights among stakehold-
ers. Tax implications may also arise from the intellectual property generated in a
UEC. As such, the deliberation of shared intellectual property rights should be con-
sidered in the initial stages of UEC planning. In turn, this will permit the develop-
ment of well-defined agreements concerning the distribution of intellectual property
(Ankrah & Al-Tabbaa, 2015; Wilson, 2012).

The analysis revealed that intellectual property mechanisms and specialised
units dedicated to intellectual property are essential components within UECs
(Awasthy et al., 2020; Rybnicek & Konigsgruber, 2019). Intellectual property pro-
tection mechanisms are paramount to safeguarding the innovations arising from
UECs. Intellectual property mechanisms can fortify intellectual property rights,
prevent unauthorised use through patents, copyrights and trademarks (Okamuro &
Nishimura, 2013; Rybnicek & Konigsgruber, 2019; Schaeffer et al., 2020; Siegel
et al., 2003; Tartari et al., 2012; Tucker et al., 2023a; Wilson, 2012). Similarly, spe-
cialised units guide adherence to intellectual property laws, protection and commer-
cialisation to ensure legal compliance (Barbini et al., 2021; Bruneel et al., 2010). By
effectively managing IP, these units enhance UEC success.

The availability of IP protection mechanisms and specialised units may encour-
age stakeholders to engage in UECs with the guarantee that their intellectual contri-
butions will be safeguarded and their efforts will be compensated (Schaeffer et al.,
2020; Wilson, 2012). This assurance also enhances several cultural and relational
elements of UEC. For example, IP protection mechanisms may foster a positive
research culture, where stakeholders are motivated to invest in UECs. Moreover,
effective IP mechanisms build trust among partners by ensuring transparent and fair
distribution of intellectual property. Accountability is also enhanced through clear
IP policies and specialised units, as they ensure compliance.

Formal Agreements

In UECs, formal agreements delineate the roles, responsibilities and expectations
of each stakeholder (Schaeffer et al., 2020). This clarity plays a crucial role in pro-
spectively addressing stakeholder uncertainties and preventing misunderstandings
and potential conflicts that might hinder UEC success. That said, although formal
agreements provide structure and clarity in UECs, they have limitations. First, for-
mal agreements require considerable resources from all stakeholders, such as legal
expertise and time investments which may be challenging for smaller organisa-
tions. Second, rigidity in formal agreements may impede adaptability to unexpected
issues that arise during a UEC. For example, unforeseen challenges or setbacks may
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necessitate adjustments to formal agreements. In such instances, formal agreements
may hinder the formation, continuity and completion of successful UECs. There-
fore, stakeholders should consider the optimal use of formal agreements within a
UEC by considering the capabilities of the other stakeholders involved and effective
contingency planning.

Formal agreements also contribute to the relational elements of UECs by building
trust and accountability between stakeholders (Bruneel et al., 2010; Dee et al., 2012;
Proulx et al., 2014). Culturally, formal agreements support a collaborative working
style where stakeholders feel that their contributions are recognised and compen-
sated fairly. Materially, formal agreements ensure that resources are allocated and
utilised efficiently, thus minimising disputes over resource sharing and potential
conflicts. As such, formal agreements derive several benefits in UECs by cultivat-
ing a shared understanding between stakeholders and safeguarding against potential
conflicts (Bruneel et al., 2010; Dee et al., 2012; Proulx et al., 2014).

Promotion

Promotion is an essential element of UECs. UEC Promotion demonstrates the value
of collaboration between universities and enterprises to various potential stakehold-
ers (OECD, 2015; OECD., 2019). Promoting UEC initiatives encourages future
stakeholder engagement by communicating the positive outcomes and advantages
resulting from UECs (Awasthy et al., 2020). UEC incentives can encompass grants,
funding opportunities, recognition or access to specialised resources, stakeholders
are motivated to engage in collaborative activities as well as career development
opportunities, such as joint appointments, industry placements or research fellow-
ships (OECD., 2019). Incentives provide tangible benefits for individuals involved
in UECs and facilitate stakeholder engagement (OECD ., 2019).

However, it is essential to recognise that both the promotion and incentive strate-
gies should be appropriate for their target stakeholder. In the case of UEC promo-
tion, the strategy should access the target population. For example, large conferences
and workshops may attract large organisations and business stakeholders. However,
they may not be as effective at raising awareness of UECs among small businesses
or community-based organisations (Tucker et al., 2023b). Therefore, promotion
efforts should be developed with the target stakeholder’s preferences in mind. Sim-
ilarly, incentives should also be appropriate for the target stakeholder. For exam-
ple, tax deduction incentives may incentivise large organisations but are unlikely to
incentivise small businesses or community organisations that would not benefit from
this incentive (Tucker et al., 2023b). As such, it is crucial to acknowledge that the
effectiveness of both promotion and incentive strategies in facilitating UEC success
is contingent upon their alignment with the target stakeholders.

Successful promotion allows the achievements of UEC endeavours to gain vis-
ibility in the public domain (OECD, 2015, 2019). This visibility, in turn, shapes a
perception of UEC as a platform that facilitates mutually beneficial relationships
between universities and external stakeholders. The concept of promotion links to
the relational and cultural elements of UECs by promoting a culture of mutual learn-
ing and collaborative working among current and potential partners.
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Interaction Channels

Interaction channels facilitate knowledge and technology exchange between aca-
demic institutions and enterprise partners. Science parks and incubators function as
formal interaction channels for UECs (Albahari et al., 2019; Link & Scott, 2017,
Lofsten et al., 2020). Science parks are typically located near universities and pro-
mote knowledge transfer, collaboration and innovation (Collier et al., 2011; Link &
Scott, 2017). Similarly, incubators are university-hosted entities that offer resources
and mentorship to potential stakeholders and provide a formal interaction channel
for UECs (Pellegrini & Johnson-Sheehan, 2021; Al-Damen, 2021; Dee et al., 2012;
Njau et al., 2019; Patton & Marlow, 2011). The pertinence of interaction channels
to UEC becomes evident in their role in fostering collaborative networks (Link &
Scott, 2017; Lofsten et al., 2020).

Nevertheless, the accessibility of both science parks and incubators may pose
challenges for geographically dispersed stakeholders. Moreover, the establishment
and maintenance of a science park entail substantial investments. In order to over-
come these barriers, stakeholders should establish streamlined channels for UEC
interactions. For example, virtual platforms and digital communication tools to
facilitate remote participation and engagement, ensuring that geographically dis-
persed stakeholders can actively contribute to and benefit from UECs. This approach
not only addresses the challenges associated with physical accessibility but also
aligns with contemporary trends in fostering global collaborations and knowledge
exchange.

The concept of interaction channels link to the relational elements of UECs by
facilitating trust and mutual learning among stakeholders through structured com-
munication and access to specialised staff and their knowledge. Interaction chan-
nels also support the cultural elements of UEC by embedding a collaborative ethos
within the university and enterprise environments and encouraging open-minded-
ness towards the concept of UECs. Additionally, interaction channels contribute to
the material aspects of UECs by ensuring stakeholders have access to the informa-
tion and infrastructure needed to innovate effectively.

Human Capital Development

In UEC, it is essential to develop staff capabilities to engage in collaborative pro-
jects (Lin & Bozeman, 2006). UEC initiatives require human capital development
investment to ensure they possess the essential skills and expertise to undertake col-
laborative endeavours successfully (Coleman & Lang, 2012). This involves subject-
specific skills and knowledge and cross-functional abilities that enable effective
communication, teamwork and problem-solving within collaborations. However,
generic training programs may be ineffective as the skills required will be unique to
each collaboration’s context and objectives. For example, stakeholders should advo-
cate for tailored training programmes aligned with specific project requirements and
supplementary approaches such as collaborative learning opportunities and mentor-
ing programs. The benefits of investing in human capital development reverberate
throughout the UEC framework due to the impact on cultural and material aspects of
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UEC. For example, by equipping staff members with the necessary skill set, stake-
holders can ensure smoother project execution, an increased likelihood of achieving
collaborative objectives and timely completion of collaborative projects. Similarly.
human capital development may contribute towards the development of a collabora-
tive working style.

Theme 2: Culture

The culture theme encompasses the shared values, beliefs and norms that shape
organisational behaviour and decision-making in collaborative projects (Abu-Jarad
et al., 2010). This theme was characterised by the following sub-themes: Research
culture, collaborative working style, mutual learning, open-mindedness, aspirations,
values, leadership and diversity. Each sub-theme encompassed several concepts (see
Table 2).

Research Culture

An established research culture is essential for successful UECs. Developing a
research culture encourages stakeholders to question assumptions, explore novel
avenues and continuously learn (Rybnicek & Konigsgruber, 2019; Williamson et al.,
2016). Academics often face challenges such as a lack of entrepreneurial drive, con-
fidence in industry-oriented research and limited motivation due to heavy teaching
and administrative workloads, which can hinder UEC efforts (Larsen et al., 2016;
Tucker et al., 2023a). To address these issues and encourage successful UECs, insti-
tutions must develop practices that allocate time for research activities, incentivise
collaboration with external stakeholders and provide resources for faculty develop-
ment. For example, balancing teaching commitments with UEC responsibilities is
essential for fostering a research culture that supports successful UEC initiatives.

However, it is vital to acknowledge the inherent diversity in research cul-
tures between potential stakeholders. Academic literature typically conceptual-
ises ‘research culture’ within an academic context, often overlooking the nuanced
dynamics of research cultures in enterprise contexts. Therefore, stakeholders
should collaborate to gain a comprehensive view of what constitutes a research cul-
ture in across organisations and contexts. Consequently, stakeholders can develop
a research culture that is conducive to successful UECs. In turn, an established
research culture can encourage stakeholders to bridge the gap between academic
knowledge and real-world impact through UECs (Rybnicek & Konigsgruber, 2019;
Williamson et al., 2016).

Collaborative Working Style
A collaborative working style in UEC encompasses cooperative interactions and col-

lective problem-solving between stakeholders (Proulx et al., 2014). It is suggested
that a collaborative working style allows stakeholders to utilise collective expertise
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to develop successful UECs (Proulx et al., 2014). Whilst a collaborative working
style is generally it seen as advantageous to UECs, implementing and maintaining
new working styles can be challenging for stakeholders. For example, differing work
styles, organisation hierarchies and communication barriers can lead to conflicts,
impede decision-making and ultimately hinder UEC success. Therefore, to cultivate
a collaborative working style in UECs, stakeholders should develop policies and
procedures to promote and accommodate collaborative working.

Whilst policies and procedures should provide clearly defined objectives, roles
and responsibilities within a UEC, an overreliance on rigid policies and procedures
may hinder UECs. For example, issues or delays that arise during a UEC may need
prompt action, rather than strict adherence to policies and procedures. As such,
stakeholders should consider developing flexible approach to collaborative working
styles, by developing and utilising flexible policies and procedures to address the
specific aims and potential issues of each UEC.

Mutual Learning

In UECs, mutual learning encompasses the shared knowledge, skills and experi-
ences of stakeholders (Rybnicek & Konigsgruber, 2019; Williamson et al., 2016).
This two-way exchange fosters the acquisition of new skills, insights and expertise
between stakeholders (Ankrah & Al-Tabbaa, 2015; Collier et al., 2011). However,
there is a lack of literature that has investigated methods by which mutual learning
can be achieved in UECs. Nonetheless, establishing knowledge-sharing platforms or
mentoring programs alongside UECs may strengthen knowledge exchange and skill
development. As a result, UECs will be better equipped to tackle challenges and
develop innovative solutions informed by diverse insights and competencies (Rajalo
& Vadi, 2017).

Open-Mindedness

Open-mindedness is essential for successful UECs (Osafo & Yawson, 2019; Ryb-
nicek & Konigsgruber, 2019). Open-mindedness involves creating an environment
where inclusivity and diverse perspectives are shared openly (Osafo & Yawson,
2019; Rybnicek & Konigsgruber, 2019). In turn, high levels of openness facili-
tate the development of new capabilities and innovations (Kafouros et al., 2015).
However, achieving true open-mindedness in UECs can be challenging due to pre-
existing biases, cultural differences and individual opinions. That said, the uncritical
acceptance of every idea may be counter intuitive in that it may lead to ineffective
decision making. Instead, stakeholders should consider the implications and con-
sequences of each stakeholders’ idea. For example, stakeholders should assess the
feasibility of proposed ideas and their alignment with the UEC objectives to ensure
UEC success.
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Aspirations

Alignment of stakeholder aspirations is imperative for the success of UECs. The
divergence in aspirations between academia and enterprise is a common challenge in
UEC (Albats et al., 2016). Enterprises are often driven by market demands and rapid
returns on investment, seeking to develop products, services or solutions that can
be commercialised quickly (Rybnicek & Konigsgruber, 2019). Conversely, universi-
ties prioritise robust scholarly research and the dissemination of knowledge through
publications, which can take more time and may not align with the immediate time-
lines of enterprises (Igbal et al., 2011; Seppo & Reino, 2012; Tartari et al., 2012).

These disparities in stakeholder aspirations pose challenges to this alignment
process. For instance, whilst catering to the aspirations of enterprises holds signif-
icance, an excessive focus on immediate commercialisation may impede research
endeavours with societal benefits or the exploration of scientific inquiries conducive
to future breakthroughs. As such, stakeholder aspirations must be identified before
collaboration, as differing priorities can hinder successful collaborations. The align-
ment of expectations, defining clear goals and establishing realistic timelines can
create a mutually beneficial relationship for all stakeholders and contribute to UEC
success (Mores et al., 2019).

Values

Values in the context of UEC refer to the principles, beliefs and ethical standards
that shape the conduct and culture of stakeholders involved. Universities often
uphold traditional academic values, including commitments to academic integ-
rity, research excellence and knowledge dissemination (Arundel et al., 2021). Con-
versely, enterprises may prioritise commercialisation and real-world impact (Ryb-
nicek & Konigsgruber, 2019). This inherent value divergence between academia and
industry introduces complexity to UECs.

Whilst identifying and fostering shared values is crucial, it can be challenging due
to deeply ingrained institutional cultures and contrasting reward systems. For exam-
ple, commercialisation is a valuable goal, but prioritising it over other values can
raise ethical concerns, limit the scope of research inquiries and potentially hinder
the pursuit of knowledge for societal gain. Finding shared values might not always
be feasible, particularly when collaborations involve ethical dilemmas or conflicting
priorities. Therefore, successfully navigating this divergence necessitates practices
to identify and foster shared values between enterprises and universities to facilitate
successful UECs (Awasthy et al., 2020).

As a result, exploring the potential for mutually enriching interactions between
academia and enterprise might be more productive than solely focusing on shared
values. For example, establishing clear communication channels and developing
ethical frameworks for decision-making may be crucial for mitigating divergent val-
ues between stakeholders to ensure all viewpoints are considered. However, further
research is needed to explore how UECs can navigate stakeholder values whilst fos-
tering successful UECs.
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Leadership

Effective leadership aligns the aspirations of all stakeholders through a clear vision
and strategy, ensuring that collaborative efforts are purposeful (Albats et al., 2020;
Rybnicek & Konigsgruber, 2019). As such, effective leaders create an environment
where expertise from both academia and enterprise synergise effectively, thus lead-
ing to successful UECs. However, leaders face challenges like navigating differing
stakeholder priorities, managing complex communication channels and fostering
collaboration across diverse organisational cultures.

Whilst a single effective leader can be valuable, relying solely on individual lead-
ership might be limit the success of a UEC. Therefore, stakeholders should explore
leadership as a dynamic process shaped by the specific UEC objectives. Distributed
or shared leadership models, where each stakeholder contributes their strengths to a
UEC may offer advantages to UECs. That said, whilst effective leadership is crucial,
it is not a straightforward solution to ensure the success of a UEC. For example,
establishing clear communication channels and fostering trust among stakeholders,
alongside adequate resource allocation, are equally crucial for successful UECs.
Therefore, it is critical to also consider relational themes within this framework to
further strengthen the development and maintenance of successful UECs.

Diversity

In UECs, diversity encompasses various aspects such as academic backgrounds,
perspectives, skills, experiences and cultures. Nonetheless, possessing academic
and industry experience is advantageous for UECs (Lin & Bozeman, 2006). Whilst
embracing diversity is crucial, it should address underlying structural inequalities
within academia and enterprise. Focusing solely on representation without address-
ing inclusivity and equity can hinder the realisation of diversity’s benefits. Sim-
ply embracing diversity is not enough; UECs need effective strategies to leverage
diverse perspectives and experiences.

The importance of diversity in UEC is underscored by its role in fostering respect
for differences in behavioural practices, preferences and opinions among partners.
This respect for diversity is crucial in building trust and mutual respect, foundational
for developing successful UECs. Similarly, uniting diverse perspectives enhances
the quality and variety of solutions and improves collaborative outcomes (William-
son et al., 2016). Therefore, embracing diversity in UECs enhances their potential
to create dynamic learning environments and collaborative success. As such, stake-
holders should implement strategies to prioritise diversity regarding representation,
inclusion and equity. However, a notable research gap exists concerning effective
strategies for cultivating truly inclusive environments within UECs. Future research
should explore good practices for ensuring inclusivity and equity, methods to iden-
tify and dismantle unconscious biases hindering inclusivity and strategies for ensur-
ing equitable participation in decision-making and leadership opportunities across
diverse groups.

The cultural elements inherent in UECs influence the relational aspects of the
framework. Elements such as research culture, collaborative working style, mutual
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learning, open-mindedness, aspirations, values, leadership and diversity establish
the relational dynamics in UECs. These cultural elements influence how stake-
holders interact, share knowledge and collaborate on joint projects. For example,
a collaborative working style can promote and reciprocity trust, whilst effective
communication enhances transparency and facilitates the establishment of formal
agreements that ensure equality and accountability. Similarly, promoting reciprocity
and equality in UECs strengthens collaborative networks. Therefore, integrating cul-
tural elements with relational aspects supports the development of UECs and con-
tributes to their success.

Theme 3: Relations

The relations theme refers to the interpersonal interactions and social networks
formed within and outside an organisation and how these relationships shape organ-
isational processes and outcomes. This theme was characterised by the following
sub-themes: Transparency, trust, reciprocity, effective communication, equality,
accountability, collaborative networks, networking and effective management. Each
sub-theme encompassed several concepts (see Table 3).

Transparency

Transparency involves sharing information, objectives and processes among all
stakeholders (Rybnicek & Konigsgruber, 2019). Transparency in UECs fosters
shared understanding, mitigates misunderstandings and cultivates stakeholder con-
fidence (Mores et al., 2019). Such transparency facilitates effective decision-mak-
ing and collaborative problem-solving (Arundel et al., 2021; Groulx et al., 2021).
As such, transparency is an essential factor that underpins collaborative success by
enabling informed engagement and sustained collaborations between academic and
enterprise stakeholders (NCUB, 2021).

However, confidentiality concerns regarding intellectual property can pre-
sent challenges to transparency in UECs. For example, researchers have noted
that enterprises raise concerns about academics stealing proprietary informa-
tion, whilst universities are wary of industries poaching their faculty (Abendan,
2017). The inherent mistrust between enterprises and universities may prevent
stakeholders from sharing crucial information, thus hindering the exchange of
knowledge and collaborative efforts essential for successful UECs (Tucker et al.,
2023a). Furthermore, whilst transparency is generally conducive to trust, it can
reveal disagreements that require careful negotiation. Nonetheless, the current lit-
erature base suggests that collaborative success relies on transparency to facilitate
informed engagement and ensure the continuity of collaborations (NCUB, 2021).
However, it may be more feasible for stakeholders to consider different levels of
transparency and strategic opacity in certain phases of UEC.
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Trust

Trust is a fundamental element in UECs (Albats et al., 2020). Trust establishes cred-
ibility and dependability among stakeholders (Collier et al., 2011; Williamson et al.,
2016). In UECs, trust is the basis for effective communication, knowledge sharing
and research culture, which is vital for innovative UEC outcomes (Awasthy et al.,
2020; Hogan et al., 2017; Williamson et al., 2016). However, building and maintain-
ing trust in UECs is a complex task. Unequal power dynamics between stakeholders
and the ability to sustain trust in the event of setbacks and failures can all present
challenges in UECs. As such, the assumption of trust universality across all stages
of UECs may need to be critically examined. Nonetheless, trust can foster open dia-
logue and the exchange of ideas between stakeholders, thus creating an environment
conducive to successful UECs. Therefore, stakeholders should recognise contextual
nuances and consider the role of other factors, such as clear communication and
shared aspirations, in ensuring successful UECs.

Reciprocity

Reciprocity involves a mutual exchange of value. Upholding the balance between
stakeholder contributions and returns in UECs allows universities and enterprises to
gain benefits from the collaboration (Rybnicek & Konigsgruber, 2019). In essence,
the equitable distribution of inputs, outputs, indemnities and responsibilities rein-
forces a collective commitment to collaboration, aligning the interests of all involved
parties (Dada et al., 2019). Although reciprocity aims for equitable distribution of
outputs, power imbalances or divergent aspirations might result in the unequal reali-
sation of benefits for stakeholders. Whilst upholding a sense of balance is critical for
collaboration (Dada et al., 2019; Rybnicek & Konigsgruber, 2019), it is essential to
consider that long-term benefits or those arising from a UEC might defy a strictly
reciprocal model. For example, academic stakeholders may receive delayed but pro-
found benefits through enhanced reputation, intellectual capital or extended research
opportunities. Therefore, stakeholders should adopt a nuanced perspective on reci-
procity, acknowledging that the realisation of benefits from UECs may not adhere to
immediate, quid-pro-quo arrangements.

Effective Communication

Effective communication ensures the transfer of information between stakeholders
(Mores et al., 2019; Thomas & Paul, 2019). Clear and frequent communication is
vital in UECs as it aligns goals, reduces misunderstandings and enables rapid adap-
tation to changing circumstances (Edler & Yeow, 2016; Groulx et al., 2021; Hogan
et al., 2017; Rajalo & Vadi, 2017; Rybnicek & Konigsgruber, 2019). Various con-
flicts can impede UEC’s success, such as conflicting interests, inadequate planning
and implementation, bureaucratic constraints, uncertainty regarding expected out-
comes, conflicting values, resource competition and discontinuity (Strier, 2014).
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Nonetheless, effective communication can aid conflict resolution, which is crucial
for the continuity of collaborative efforts.

Kivimaa and colleagues (2019) noted that intermediaries are vital in facilitating
effective communication in UECs. Whilst they do not have vested interests in the
collaboration, intermediaries encourage co-creation and innovation among stake-
holders by ensuring that effective communication is maintained between stakehold-
ers (Edler & Yeow, 2016; Knockaert et al., 2014). Whilst intermediaries can con-
tribute to successful UECs (Kivimaa et al., 2019), it is essential not to over-rely on
them, as it might hinder direct communication among stakeholders. Consequently,
stakeholders should facilitate effective communication beyond the use of interme-
diaries. For example, stakeholders should encourage open lines of communication
between stakeholders.

Equality

Equality involves treating all partners fairly and respectfully, regardless of their sta-
tus or background. In UECs, equality ensures that decisions are made collectively
and that each stakeholder’s input is valued (Groulx et al., 2021). In UECs, equality
encourages participation from all stakeholders, which can enhance diversity in terms
of knowledge and skill sets and ultimately improves UEC success. Equality is an
essential guiding principle and a complex goal within UECs. Systemic inequalities
and unconscious biases can present ongoing challenges. Moreover, power imbal-
ances, which can stem from differing positions, resources and influence held by aca-
demic institutions and enterprises (Strier, 2014), pose potential challenges within
UECs. As such, stakeholders with less power, such as small- and community-based
organisations, may hesitate to challenge dominant voices. Therefore, stakehold-
ers should proactively address and mitigate systemic inequalities and unconscious
biases to uphold equality within UECs.

Accountability

Accountability involves taking responsibility for commitments and actions. In
UECs, accountability ensures all stakeholders meet their obligations, maintain trans-
parency and uphold agreed expectations. In turn, accountability establishes trust
among stakeholders. On the other hand, overemphasising accountability in UECs
may lead to risk aversion and a stakeholder’s effort focusing on procedural com-
pliance rather than achieving collaborative goals. Whilst accountability among col-
laborators fortify the foundation of successful collaboration (Mores et al., 2019;
Rybnicek & Konigsgruber, 2019), other factors like shared values, trust and com-
mitment to a common goal might be equally crucial for UEC’s success. Therefore,
stakeholders should strategically integrate accountability measures whilst fostering a
culture that promotes commitment to the objectives of the collaboration.
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Collaborative Networks

Collaborative networks represent the relationships within and beyond the institution
or organisation. Within UECs, the establishment of collaborative networks broadens
knowledge exchange, facilitates entry into enterprise and amplifies the prospects for
innovation (Ankrah & Al-Tabbaa, 2015; Awasthy et al., 2020; Barbini et al., 2021).
However, it is crucial to recognise that having an extensive collaborative network
does not guarantee UEC’s success. Instead, the quality and relevance of collabora-
tive connections are essential. That said, maintaining and actively engaging with a
collaborative network requires ongoing financial and time investments. Therefore,
stakeholders should strategically allocate resources to nurture and maintain col-
laborative relationships, ensuring that the network remains dynamic, responsive
and conducive to the continuous success of UECs. In turn, collaborative networks
enhance the collaborative landscape and provide more opportunities for the forma-
tion of UECs, thereby contributing to their overall success.

Networking

Networking allows potential collaborators to connect and build rapport (Awasthy
et al., 2020). Networking activities allow academics and industry professionals to
share insights and explore avenues for joint initiatives (Barbini et al., 2021). These
interactions often lead to identifying shared objectives and complementary exper-
tise, thus facilitating the formation of UECs that address real-world challenges
(Freitas et al., 2013). In essence, networking acts as a catalyst for collaboration and
subsequent success. However, it is important to be critical and acknowledge that
networking alone does not guarantee success. Building meaningful collaborations
requires deliberate follow-up and the right combination of compatibility, timing and
resources. Additionally, networking can sometimes focus on superficial connections
or perpetuate power imbalances. Therefore, stakeholders should approach network-
ing as a strategic endeavour, emphasising genuine and mutually beneficial connec-
tions whilst ensuring that subsequent collaborations are built on a foundation of
shared goals, equitable participation and a commitment to long-term success.

Effective Management

Effective management encompasses strategic planning, resource allocation and con-
flict resolution (Galvao et al., 2019). In UECs, effective management ensures that
projects are executed efficiently, resources optimised and challenges are addressed
promptly (Osafo & Yawson, 2019). In essence, effective management contributes
to the overall success of UECs, ensuring their continued progression and achieve-
ments (Rybnicek & Konigsgruber, 2019). However, effective management in UECs
requires adaptable, context-specific approaches, as traditional corporate or academic
management styles might not always translate to external stakeholders. Therefore,
stakeholders should embrace adaptable and context-specific approaches to effective
management in UECs.
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Relational factors play a critical role across various aspects of UECs, influencing
both structural and cultural elements as previously discussed, as well as material
components within the collaborative framework. With regards to the material ele-
ments of this UEC framework, relational elements such as trust, effective communi-
cation and collaborative networks, are integral to the success and efficacy of UECs.
For example, effective communication facilitates knowledge exchange and enhances
absorptive capacity, enabling stakeholders to leverage new insights and technolo-
gies. Moreover, relational elements underpin stakeholder investment in UECs by
building trust, clarifying expectations and promoting mutual commitment to shared
goals. Additionally, relational factors enhance absorptive capacity by facilitating the
assimilation and application of external knowledge and technologies. Openness to
external ideas and expertise, supported by trust and collaborative networks, enables
UECs to adapt and innovate effectively, thereby strengthening their capacity to inte-
grate new knowledge into organisational practices.

Theme 4: Materials

The material theme covers the physical resources, technology and infrastructure
necessary for collaborations to operate effectively. This theme was characterised by
the following sub-themes: human capital, research capability, stakeholder invest-
ment and absorptive capacity. Each sub-theme encompassed several concepts (see
Table 4).

Human Capital

The term human capital encompasses the knowledge, skills, experience and other
attributes that individuals possess that contribute to their economic value (Srivas-
tava & Das, 2015). Knowledge is essential to UECs, epitomising the intellectual and
experiential wealth of academic and enterprise partners. Knowledge is often tacit
in universities, but UECs enable the dissemination of this knowledge among vari-
ous stakeholders (Maertz Jr et al., 2014). In UECs, knowledge transfer facilitates
the convergence of theoretical insights from academia with practical knowledge
from industry, fostering a unique synthesis of expertise (Ankrah & Al-Tabbaa, 2015;
Bruneel et al., 2010). Moreover, collaborative research efforts serve as a conduit
for valuable learning experiences among stakeholders, giving rise to deliberate and
serendipitous knowledge exchanges (D Este Cukierman et al., 2013). This trans-
fer of knowledge catalyses innovative problem-solving thus driving UECs towards
impactful outcomes (Bruneel et al., 2010). However, a critical question is whether
the knowledge exchange is truly reciprocal or if one stakeholder primarily benefits
from the other’s human capital? Therefore, to promote greater equity in knowledge
exchange within UECs, stakeholders direct their attention towards the relational
aspects of a UEC.

Although knowledge is considered as a material theme in UECs, knowledge
exchange is dependent upon several relational elements involved in UECs. Exchang-
ing knowledge effectively, involves practicing transparency and fostering open
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communication between all stakeholders. That said, several structural elements also
play crucial roles. For example, the formulation of policies and implementation
of effective evaluation methods and strategies to recognise achievements within a
UEC. In essence, stakeholders should develop policies and formal agreements that
unambiguously define intellectual property rights, publication authorship and estab-
lish protocols for data sharing to ensure appropriate credit and compensation for all
contributors. Furthermore, regular evaluations of knowledge exchange allow stake-
holders to identify their perceptions of reciprocal benefits and areas for enhance-
ment. Finally, stakeholders should actively acknowledge and celebrate collaborative
publications, patents or commercialised products resulting from the UEC, thereby
highlighting the contributions of both academic and enterprise partners.

Although knowledge is one element of human capital that provides the necessary
foundation to embark on a UEC, a workforce that processes the necessary practical
skills to execute collaborative endeavors is essential for the effective application of
knowledge. In other words, the synergy between theoretical understanding and prac-
tical expertise is the fundamental aspect of human capital which together is crucial
for the success of UECs.

A skilled workforce consists of individuals with a wide range of expertise and
competencies (e.g. specialised knowledge, research, administrative and manage-
ment skills), which they bring to collaborative projects (Collier et al., 2011; Gal-
loway et al., 2014; Rajalo & Vadi, 2017). This diversity of skills fosters a rich
exchange of ideas, perspectives and insights, essential for innovative problem-solv-
ing. However, in UECs, mismatches between theoretical knowledge and practical
applications can still exist. Whilst diversity of skills is essential, it can also pre-
sent challenges in various aspects of collaborations, e.g. communication, working
styles and expectations between stakeholders. Therefore, UECs might necessitate
investments in inter-disciplinary training, bridging cultural gaps and establish-
ing common standards beyond the assumed °skills’ individuals possess (Ramli &
Senin, 2015). Nonetheless, combining academic knowledge with practical enter-
prise insights allows the workforce to approach challenges from multidimensional
angles, resulting in successful UECs (Ramli & Senin, 2015). However, further
research is needed to develop effective strategies to optimise the integration of aca-
demic and entrepreneurial knowledge within UECs.

Overall, UECs leverage human capital to foster knowledge transfer between aca-
demia and enterprise, thus enhancing the success of UECs (Kafouros et al., 2015).
However, considering human capital in this regard, treats individuals as interchange-
able units. This approach overlooks the intrinsic motivations that drive individu-
als, such as a desire for personal growth, intellectual challenge and contributing
to meaningful outcomes (Amabile, 1997). As such, ignoring these intrinsic moti-
vators can lead to disengagement which may hinder UEC success (Deci & Ryan,
2000). Individuals seeking fulfilment and genuine collaboration may leave the UECs
searching for environments that value their unique contributions. This may lead to
the depletion of the human capital necessary for UEC success. Consequently, retain-
ing human capital is also a critical factor in UEC success (Castro-Casal et al., 2013).
Therefore, stakeholders should move beyond transactional perspectives and consider
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the intrinsic motivations of stakeholders and ensure equitable treatment. In turn, this
may improve human capital retention and contribute to UEC success.

Research Capability

Research capability refers to stakeholder’s ability to conduct research and assimi-
late findings into innovative solutions. However, research capability is multifaceted
and is reliant upon human capital, adequate infrastructure, technology and resources
(Awasthy et al., 2020; Castro-Casal et al., 2013; Igbal et al., 2011). Human capi-
tal, as previously discussed, encompasses specialised knowledge and practical
skills, which facilitates the translation of knowledge into practical applications
(Castro-Casal et al., 2013). That said, human capital also includes supporting staff
that enable UEC success by effectively managing the collaboration’s administrative,
logistical and technical aspects (Larsen et al., 2016). In this regard, human capital
streamlines the research process and facilitates efficient collaborative activities.

Technology, on the other hand, is essential to research capabilities. Technology
is a conduit for knowledge transfer. In other words, technology aids the transfor-
mation of academic insights into industry practices and vice versa (Ankrah & Al-
Tabbaa, 2015). Notably, specialised equipment and infrastructure represent a vital
component of this technological landscape. Such specialised equipment enables the
realisation of novel research endeavours and product development processes, which
enhance the capacity of UECs to drive innovation (Ankrah & Al-Tabbaa, 2015).
Technology also encompasses collaborative platforms, which streamline stakeholder
communication (Awasthy et al., 2020). In UECs, such technological platforms
enhance connectivity and collaboration between academia and enterprise by pro-
moting knowledge exchange and efficient coordination. Consequently, technology
allows UECs to operate efficiently and effectively to achieve innovative outcomes.

In some cases, technological disparities exist between stakeholders. For exam-
ple, universities or enterprises with limited access to technology and specialised
equipment may encounter challenges in contributing meaningfully to collaborative
efforts. That said, digital divides may be more pronounced in less economically
developed countries (LEDCs) (Tucker et al., 2023a, 2023b). Therefore, stakeholders
should address technological gaps before beginning a collaboration to ensure inclu-
sivity and equitable participation for all stakeholders, particularly when conducting
collaborations with stakeholders in LEDCs.

It is also suggested that adequate infrastructure encompassing state-of-the-art
laboratories and specialised equipment are needed to conduct rigorous research, thus
playing a fundamental role in successful UECs (Larsen et al., 2016; Weerasinghe
& Jayawardane, 2018). However, the assumption of “adequate infrastructure” over-
looks the stark resource disparities between universities and enterprises. For exam-
ple, universities or small organisations with limited funding may be unable to match
the resources of large enterprises, which may skew the research agenda towards
industry priorities. Therefore, some stakeholders may have concerns about equi-
table access and the potential for industry needs to overshadow academic research
priorities.
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That said, whilst research capability serves as a material component within the frame-
work of a successful UEC, its efficacy is intricately tied to the interdependent relational
themes, such as transparency and reciprocity, emphasising the cohesive and symbiotic
nature of these crucial themes within the framework. For example, stakeholders should
engage in open dialogues to understand each stakeholders’ research capabilities from the
outset. In turn, this will allow stakeholders to address resource disparities and work col-
laboratively to establish mechanisms that promote equitable access to UECs. Simultane-
ously, stakeholders should consider strategies by which they can increase their research
capabilities. For example, stakeholders may establish shared resource centers, cost-shar-
ing models or procure external funding to alleviate the financial burden on small and
community-based organisations or stakeholders in LEDCs to promote equitable access
to UECs. Moreover, stakeholders must advocate for ‘in-house’ policies and initiatives that
support the development of research capabilities within their organisation, such as invest-
ment in infrastructure or technology and knowledge transfer agreements with outside
stakeholders.

Stakeholder Investment

Stakeholder investment is critical in UECs and represents various stakeholders’
commitment, resources and active involvement in the collaboration (Rybnicek
& Konigsgruber, 2019). Stakeholder investment encompasses financial support,
technology and knowledge sharing and shared dedication to collaborative success
(Awasthy et al., 2020; Larsen et al., 2016; Rybnicek & Konigsgruber, 2019; Vea,
2014). However, the unequal distribution of resources among stakeholders can lead
to power imbalances. For example, large enterprises may have a more significant
influence, directing research towards commercially driven outcomes rather than
addressing broader societal challenges. As such, stakeholders should develop strate-
gies to maintain stakeholder investment throughout UEC.

UECs can involve a diverse range of stakeholders, including government bodies, pri-
vate enterprises and non-government organisations (Proulx et al., 2014; Wilson, 2012).
Universities typically rely on a combination of government and private sector investment
to support research activities (Albors, 2002; Wilson, 2012). However, stakeholder invest-
ment can impose limitations regarding the scope of UECs. For example, government
grants often tie research to national priorities, potentially hindering the pursuit of more
innovative UECs. Regardless, it is imperative to obtain adequate stakeholder investment
prior to the commencement of a UEC (Proulx et al., 2014; Wilson, 2012).

Whilst stakeholder investment is a material component within this UEC framework,
it is interlinked with the relational elements, such as transparency and accountability.
Therefore, all stakeholders should be involved in allocating and managing financial
resources and investments and exercise transparency and accountability to enhance the
success of UECs (Rybnicek & Konigsgruber, 2019). This proactive approach to secur-
ing adequate funding ensures the sustained viability of the collaboration throughout its
intended duration (Proulx et al., 2014; Wilson, 2012). Resultingly, UECs are well-posi-
tioned to address real-world challenges, facilitate technology transfer and achieve out-
comes that resonate across academia, enterprise and society (D Este Cukierman et al.,
2013; Myoken, 2013; Rybnicek & Konigsgruber, 2019).
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Absorptive Capacity

Absorptive capacity facilitates technology transfer and fuels a continuous learning
process where collaborators refine and expand their skills (Castro-Casal et al., 2013).
Whilst absorptive capacity is vital for the success of UECs, factors such as resource
constraints and cultural differences can impede knowledge absorption (Arundel et al.,
2021). Both human capital and technology represent critical resources in this regard.
Proficient and knowledgeable personnel capable of comprehending, interpreting and
effectively applying external knowledge are indispensable to UECs. As such, allocat-
ing adequate resources to support collaborative activities is essential for success. How-
ever, it is pertinent to acknowledge that cultural differences can significantly influence
absorptive capacity, particularly in low- and middle-income countries.

Low- and middle-income country stakeholders may face challenges in possessing
sufficient absorptive capacity to engage effectively in collaborative projects (Arun-
del et al., 2021). Consequently, good practices dictate that stakeholders exercise
transparency whilst developing collaborations to assess their organisational capacity
and capabilities for research and knowledge absorption (NCUB, 2021). Irrespective,
absorptive capacity is essential within UECs, embodying the collective competence
of stakeholders in effectively acquiring, integrating and applying novel knowledge
and insights (Awasthy et al., 2020).

Alike the other elements in this framework, the material elements of UECs are
not standalone concepts. Rather, they interact with various cultural, relational and
structural elements to synergistically drive the success UECs. For example, stake-
holder investment, is influenced by cultural elements like trust and reciprocity,
which foster confidence and commitment among stakeholders, thereby securing sus-
tained engagement and financial support. Similarly, research capability within UECs
benefits from structural elements such as policies and evaluation methods, which
provide frameworks for effective project planning, management and evaluation.
Moreover, human capital development is intricately linked to all aspects of UECs.
Relational factors like collaborative working styles and mutual learning contribute
to skill development and knowledge exchange among participants, enhancing human
capital within collaborative settings.

Conclusions

This paper has presented a conceptual UEC framework by synthesising key concepts
from the existing body of UEC literature. The framework presents the fundamen-
tal aspects of successful UECs but may need to be extended to adapt to the spe-
cific objectives of individual UECs across various contexts. However, it is important
to note that the identified themes within this framework are not isolated entities;
instead, a degree of interdependency exists among various themes and subthemes.
That said, existing UEC research often addresses individual themes such as policies,
intellectual property or human capital in isolation. Consequently, there is a nota-
ble gap in studies that investigate how these concepts interact and influence each
other. This fragmented approach limits the understanding of how various concepts
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collectively contribute to the success of UECs. Thus, future research should aim to
bridge this gap by exploring the internal relationships between the themes/concepts
introduced in this framework to provide more nuanced insights and practical recom-
mendations to ensure UEC success. That said, the conceptual UEC framework pre-
sented can be used as a foundation to guide UEC practices. Nonetheless, continuous
research, empirical validation and refinement of the UEC framework will be essen-
tial to ensure its efficacy. In conclusion, developing this conceptual UEC framework
constitutes a significant step toward developing relationships between universities
and enterprises. Its adaptability and conceptual basis have the potential to enhance
collaborative outcomes.

Limitations/Future Research Directions

Whilst helpful in identifying key themes, sub-themes and their underlying con-
cepts, thematic analysis (Braun & Clarke, 2006) relies on researcher interpretation.
Therefore, thematic analysis (Braun & Clarke, 2006) of existing UEC literature
may not fully capture the complexities of individual stakeholder structures and cul-
tures. Therefore, future research is needed to assess the feasibility and validity of
the framework to determine its applicability to real-world UECs. That said, most
UEC literature has been derived from the academic perspective of UECs. As such,
future research should consider non-academic stakeholder experiences of UEC to
gain an all-round understanding of the factors critical to UEC success. The findings
from future research would subsequently permit the refinement of the framework
for practical application across various types of UEC. Nonetheless, the conceptual
framework presented provides a theoretical understanding of the critical domains
within UEC that require attention to ensure the success of UECs.
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