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Applicability to the ISBE conference theme — Entrepreneurship research, policy and practice
for a more equitable world

In the light of the recent conversation and increasing scrutiny on universities to embrace the Third
Mission, this paper explores the link between university knowledge transfer and entrepreneurial
outcomes from a structural capital perspective. It therefore sits at the intersection of entrepreneurial
pedagogy and real-world outcomes, and how structural capital drives this process. This is in line
with the conference theme on linking knowledge production with practical entrepreneurial action.
Aim

The emergence and growth of the new knowledge economy, and the concomitant structural
transformation of the 21st century industrial landscape, has raised the stakes for universities in
terms of their economic contributions. Previously, universities were associated with the two
traditional missions of teaching and research. Within the past few decades, there has been
increasing scrutiny and public pressure on universities to embrace the Third Mission of economic
and social contributions, not merely as an extra, but as a core part of their deliverables to evidence
returns to public investment and value for learners. In order to drive this new priority, the UK
government recently launched the Knowledge Exchange Framework (KEF), to complement the
existing Research Excellence Framework (REF) and Teaching Excellence Framework (TEF). The
purpose of the KEF is to provide new standard metrics to track, measure, and rate the contributions
of higher education providers (HEPSs) to economy and society, in addition to their contributions to
research and teaching.

At the heart of the Knowledge Exchange Framework and similar frameworks is the question: how
can knowledge generated through research and shared via teaching be deployed to solve societal
problems and create economic and social value? This question is all the more important in the light
of the transformation of the industrial economy to the information society, where knowledge is the
principal driver of economic growth. While, as in the industrial society, physical labour and capital
will continue to make significant contributions, data, information and knowledge are playing more
pivotal roles in the 21st century economy. Therefore, the contributions of universities, as dominant
sites of knowledge production, is more important than ever. The traditional academic university
curricula often emphasize theoretical knowledge and foundational knowledge, with the focus on
broad intellectual development and the cultivation of disciplinary knowledge. On the other hand,
the curricula in the applied university prioritise skill development, hands-on experience and real-
world applications. Both operate relatively different, sometimes overlapping, models of
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knowledge transfer. The applied university typically take a broader and more expansive approach
to university-industry knowledge exchange and partnership, while the academic university adopt
a limited but more intensive approach typically focused on high-value outcomes.

Given the above background, this paper raises two complementary research questions: firstly,
what are the links between university structural capital and knowledge transfer activities and
processes? Secondly, to what extent do explicit and tacit knowledge transfer influence
entrepreneurial outcomes? In order to address these questions, this paper integrates insights from
knowledge transfer theory and structural capital theory to unpack the mechanisms through which
explicit knowledge is internalised and transformed to tacit knowledge, which is in turn harnessed
for economic and social value creation. To further explicate these intricate and dynamic processes,
we draw on structural capital theory to explore the impact of organisational routines and processes,
institutional culture, internal and external networks, and the physical infrastructure that enable the
achievement of the entrepreneurial and knowledge transfer outcomes.

Methodology

The paper takes a conceptual approach complemented with an illustrative case study of Sheffield
Hallam University, an applied university with an established history of investment and support for
student start-ups. We set out five propositions that underpin a new framework that unpacks the
relationship between organisational capital and technological capital, on the one hand; and the
knowledge transfer mechanisms which in turn leads to entrepreneurial outcomes.

The case study approach in this paper aligns with the objective of providing an in-depth
understanding of the interaction between structural capital and knowledge transfer for
entrepreneurial outcomes. Following the methodology outlined by (lacono, Brown and Holtham,
2011) and (Eisenhardt, 1989), initial themes and variables from the existing literature were used
to develop the conceptual framework which was then unpacked in the illustrative case study. This
approach ensures a thorough examination of how theory translates into practice within the context
of university-led knowledge transfer strategies by focussing on a single, illustrative case of
Sheffield Hallam University, as it presents unique insights into the operationalisation of knowledge
transfer strategies embedded within entrepreneurial training programs.

Contribution
Theoretical background

Knowledge exists in different forms and for various purposes. It can be explicit- objective,
rationale and encoded in electronic or physical formats; or tacit- a summation of individual's
experiences, talents and reflections that are difficult to present in codified forms (Peng et al., 2021).
Knowledge can also be classified into four categories: declarative knowledge, procedural
knowledge; judgement; and wisdom (Gorman, 2002). Declarative knowledge focuses on
accumulation and memory of facts which can also have a tacit dimension as individuals internalise
and reconstruct them. While declarative knowledge focus on "what", procedural knowledge is
about "how", emphasizing skills and competencies over storage and recall of facts. Judgement is
an extension of procedural knowledge. It involves matching a problem to a similar problem whose
solution is known and knowing when to apply the appropriate procedure. Wisdom further builds
on judgement through a reflective cognitive process by which an agent questions prevailing mental
models and procedures in order to, if necessary, enact a different course of action (Gorman, 2002).



Scholars have explained knowledge transfer in terms of the levels where it happens, the processes
it follows, and the forms it takes. Firstly, knowledge transfer can take place at the intra-
organisational level, and the inter and extra-organisational levels (Guckenbiehl, Corral de
Zubielqui and Lindsay, 2021). Intra-organisational knowledge transfer occurs between individuals
within the organisation, either in the course of working together or through networks of personal
relationships (Khvatova et al., 2016). It also manifests itself through changes in knowledge of a
unit as a result of contact and interaction with a more experienced unit (Perrin and Rolland, 2007).
Mechanisms include documentation, face-to-face communication, and benchmarking (Perrin and
Rolland, 2007). Firms also oscillate between knowledge exploration and exploitation depending
on their levels of prior technical knowledge and their strategic priorities for products and services.
In effect, those with relatively higher levels of existing technical knowledge are able to go into
exploitation mode in the first instance. At the inter and extra-organisational level, knowledge
transfer typically happen as a result of strategic alliances, collaborations and acquisitions
(Battistella, De Toni and Pillon, 2016). Start-ups use knowledge searching and sourcing
mechanisms. In response to the external environment, organisations engage in one or more of
supply-type knowledge searching, demand-type searching, and spatial type-searching
(Guckenbiehl, Corral de Zubielqui and Lindsay, 2021). These knowledge searching strategies
typically entail exchange between organisations, for example between a university and an industry
actor for mutual benefit of both (Hailu, 2024).

Knowledge transfer takes place via a number of key processes. Drawing from extant literature,
Peng et al. (2021) summarised these into four sequential- or perhaps cyclical- processes:
socialisation, externalisation, combination, and internalisation (SECI). Socialisation refers to the
process through which tacit knowledge is developed and harnessed through the facilitation of life
experiences (Peng et al., 2021). This is in line with the perspective on the social construction of
knowledge and the prominent role of informal learning contexts and spaces for tacit knowledge
transfer (Eraut, 2003). Externalisation is the process through which tacit knowledge is transformed
into explicit knowledge. The externalisation process includes articulation and codification
components. Articulation is the process through which tacit knowledge is freed from the personal
domain, through the medium of language and dialogue, in order for others to access them(O’Meara
and Kelliher, 2017). Codification is then required to express such knowledge in standard form to
expand and maximise access across and beyond the organisation- among those who understand
the codebook.

The third process, combination, involves the merging together of different pieces of explicit
knowledge to create new forms of explicit knowledge. As explicit knowledge is dispersed within
and across organisations, the combination of different pieces of knowledge is inherently an
entrepreneurial process through which organisations pool from a heterogeneous bank of explicit
knowledge to generate new forms of knowledge that are superior to other firms, thereby conferring
temporary competitive advantage (Tolstoy, 2009). Networking plays a key role in the knowledge
combination process, exemplified by franchising networks in which trust and communication
openness increases the performance of knowledge transfer (Gorovaia, Paji¢ and Windsperger,
2023). Finally, internalisation is the process of absorbing translating applying tacit and explicit
knowledge and ultimately applying them for useful purposes (Casson, Dark and Gulamhussen,
2009). Knowledge internalisation is often considered the most critical stage in the knowledge
transfer process as it enables organisations to make decisions, take action and solve problems to
improve efficiency and achieve competitive advantage (Cheng, 2020).



Knowledge is also conceived as a tri-dimensional construct that exists in the forms of abstraction,
codification, and diffusion. Abstraction is associated with generalisation of knowledge;
codification with formalisation; and diffusion with sharing within and across organisations
(Mougin et al., 2015). Thus, knowledge transfer can happen in the forms of analogical transfer,
knowledge compilation, and constraint violation. Analogical transfer entails retrieving an
exemplar; mapping the exemplar against a current, typically similar, problem; and using the
mapping to make inferences in an applied context (Nokes, 2009). With knowledge compilation,
prior declarative knowledge is reconfigured into new sets of procedures or rules to solve new
problems. The proceduralisation of declarative knowledge into problem-solving contexts can be
time intensive because declarative knowledge has a wide range of problem-solving applications
(Nokes, 2009). Finally, constraint violation entails the introduction of unexpected or
counterintuitive situations into the knowledge transfer process, forcing the recipient or learner to
adjust their understanding in response to the new situation. The ensuing, iterative generate-
evaluate-revise cycle enables deeper understanding and a more nuanced grasp of knowledge and
wider applications across a wide range of tasks (Nokes-Malach and Mestre, 2013).

Structural capital is the sum of all non-human assets, including facilities, routines, databases,
process manuals, and strategies that enable an organisation to achieve optimal performance
(Beltramino, Garcia-Perez-de-Lema and Valdez-Juarez, 2020). It provides an organising
framework through which employees and other factors of production can be mobilised, and by
which knowledge is produced, retained and shared within an organisation. Structural capital is
widely considered a subset of intellectual capital, along with human capital and relational capital
as the other dimensions (Aramburu and Séenz, 2011). Structural capital is a key antecedent of new
ideas generation and innovation in organisations (Aramburu and Saenz, 2011; Beltramino, Garcia-
Perez-de-Lema and Valdez-Juarez, 2020). In their study of industrial SMEs in Argentina,
Beltramino, Garcia-Perez-de-Lema and Valdez-Juarez (2020) found that key dimensions of
structural capital have significant positive impact on innovation and performance. The acquisition
of information and knowledge management enables organisation to access and harness new
combinations of knowledge to create new products and processes.

Structural capital is a key antecedent of new ideas generation and innovation in organisations
(Aramburu and Séaenz, 2011; Beltramino, Garcia-Perez-de-Lema and Valdez-Juarez, 2020). In
their study of industrial SMEs in Argentina, Beltramino, Garcia-Perez-de-Lema and Valdez-Juérez
(2020) found that key dimensions of structural capital have significant positive impact on
innovation and performance. The acquisition of information and knowledge management enables
organisation to access and harness new combinations of knowledge to create new products and
processes. The authors also found that flexible organisational culture that is tolerant of errors,
allows experimentation and rewards success, invariably promotes creativity and therefore
generates greater innovation. Similarly, a study of Spanish manufacturing firms by Aramburu and
Séenz, (2011) found that organisational design- comprising organisational structure,
communication channels, and physical design of the work environment- exert significant positive
influence on new ideas generation across both small and large firms.

Universities, more than any other institution in the world, accumulate a lot of expert and state-of-
the-art knowledge across a whole spectrum of disciplines. This knowledge is codified and
disseminated via learned journals, textbooks, monographs, and academic conferences. They are
also shared in non-academic formats for wider public access. However, as the global economy
transition to knowledge economy, increasing scrutiny and pressure have been mounted on



universities to find creative and more efficient means of co-producing and sharing this vast
resource of expert knowledge with industry and public stakeholders to drive innovations and
achieve better value for public investment. We build on the preceding discussions to highlight the
mechanisms of university knowledge transfer, using the SECI model (socialisation, externalisation,
combination, and internalisation). In a similar vein, we unpack the two broad components of
structural capital- technological capital and organisational capital- in the university setting.
Following this, we present two new propositions below to explain the role of university structural
capital- technological and organisational- on the four mechanisms of knowledge transfer (SECI)
in the university setting. Furthermore, we set out three additional propositions to describe the
process through which knowledge internalisation has a direct impact on entrepreneurial outcomes-
in terms of venture creation (start-ups, spin offs); value creation (innovation, job creation, social
impact, environmental impact); and value capture (business growth, profit, and competitiveness).

Conceptual framework

The structural capital of universities is critical to the delivery of their activities and strategic
objectives across, teaching, research and knowledge exchange. Using the categorisation approach
discussed in the previous sections, this structural capital is broken into technological and
organisational components. Technological capital comprise both physical and soft tools and
equipment that the university use for its various teaching and research activities. These include: 1)
learning manage systems (LMS) such as Blackboard, Moodle and Canvas that the university use
to manage course contents, facilitate virtual learning environments (VLE) and foster
communication between student and faculty; 2) research management tools including reference
managers (Mendeley, Zotero) and analytical software (SPSS, MATLAB, NVivo, etc); 3)
Collaboration and communication technologies like Teams and Zoom; 4)Digital libraries and
academic databases; 5)Administrative systems like Enterprise Resource Planning (ERP), student
information systems (S1S), and CRM systems.

For support of enterprise, innovation and knowledge exchange activities including incubation hubs,
universities typically have access to technological assets such as prototyping and design tools like
Adobe XD and Sketch; Integrated development environments such as GitHub for coding, testing
and deployment; Cloud computing and infrastructure services (e.g. Amazon Web Services and
Microsoft Azure) that enables startups to access scalable technological solutions; data analytics
and business intelligence tools like Power BI; Financial management tools; and Intellectual
Property Management systems. Compared to other organisations who may have to be more
selective with the technologies they procure, universities harness the scale economies inherent in
the large number of staff and students to acquire these technological assets which are made
available for students engaged or interested in innovation and entrepreneurial activities. Given the
foregoing, we present our first proposition to the effect that:

University technological capital plays a significant role on knowledge and competency transfer
through socialisation, externalisation, combination, and internalisation (Proposition 1).

Like technological capital, the organisational capital of universities is also important for effective
operationalisation of its vision and mission. In line with previous discussions, we highlight how
four key components of organisational capital- organisational culture, organisational learning,
routines, and operating processes- manifest in the university setting. Organisational culture in the
universities is expressed in terms of values and mission statements that foster a sense of shared
purpose among faculty and students; campus traditions and events; and behavioural norms around



collaboration, respect and academic integrity. Similarly, organisational learning takes place
through professional development opportunities in workshops, seminars and training programmes;
research and innovation activities and dissemination by students and staff in conferences and
journals; and a wide range of feedback mechanisms through assessment feedback, peer
observations and reviews, and performance appraisals to help learn from experience and improve
performance. University routines are also manifest in academic schedules and calendars of
activities; administrative procedures for standardising processes for consistency and efficiency;
and committee meetings. Finally, university operating processes are seen in course design, delivery
and assessment; student services; and facilities management. In combination, these components of
university organisational capital play a key role in their knowledge and competency transfer
processes and outcomes. Thus, we propose that:

University organisational capital plays a significant role in knowledge and competency transfer
through socialisation, externalisation, combination, and internalisation (Proposition 2).

In the next combination stage, explicit knowledge is aggregated and synthesised to create new
forms of explicit knowledge. The internalisation stage is the final stage of translating explicit to
practical skills and tacit insights that can then be employed and applied to address real-world
problems. In other words, internalisation is the point where knowledge transfer leads to
entrepreneurial action, whose outcomes are realised in terms of new venture creation, value
creation, and value capture. Thus, we set out the following three additional propositions:

University knowledge internalisation has a direct impact on new venture creation (Proposition 3)

University knowledge internalisation has a direct impact on entrepreneurial value creation
(Proposition 4)

University knowledge internalisation has a direct impact on entrepreneurial value capture
(Proposition 5)

We explicate the three propositions as follows. Firstly, there is a consensus in the entrepreneurship
literature that entrepreneurship education and entrepreneurial skills are key antecedents of
entrepreneurial intention (see, for example, Peterman & Kennedy, J., 2003; Moog et al., 2015;
Walter and Block, 2016; Kolade et al., 2023). In other words, through internalisation, learners are
able to acquire new insights and recognise new opportunities, that others often do not see, for
entrepreneurial action. Furthermore, the tacit skills acquired through internalisation enables
learners to gain confidence to follow through on opportunity recognition and intention to new
venture creation. Internalisation also play a key role in the value creation process, in terms of
innovation for new products and services, job creation, social impact and environmental impact.
Knowledge internalisation is also a core part of original research carried out in universities, and
this often lead to the creation of new products, processes and services that are commercialised.
Furthermore, the ideation and tacit co-creation processes that takes place in incubator and
accelerator programmes often lead to new job creation and other forms of social impact. Specialist
research also precipitate new tacit insights and innovations necessary for environmental impact-
for example research on circular economy products.

Finally, university knowledge internalisation is essential for inward value capture for businesses-
spin-offs, start-ups, etc. Internalisation generates unique, tacit knowledge that is often critical for
organisational competitiveness. This internalised knowledge drive innovation, fosters high-quality



and speedy decision-making, thereby creating sustainable competitive advantage that is difficult
for competitors to replicate. In turn, competitive advantage is critical to long-term growth and
profitability.
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Figure 1: University structural capital and knowledge transfer for entrepreneurial outcomes
(source: authors)

We bring all these insights from five propositions together in a conceptual framework that
summarises the web of interactions and linkages between the two principal components of
university structural capital- technological and organisational structural capital- and the four
sequential mechanisms of knowledge and competency transfer beginning with socialisation and
culminating with internalisation. This internalisation is then depicted to be directly associated with
three categories of entrepreneurial outcomes: venture creation, value creation, and value capture.
Following a description of the methodological approach in this paper, we build on the conceptual
framework by providing an illustrative case of structural capital, knowledge transfer and
entrepreneurial outcomes in Sheffield Hallam University, an applied university with an established
history of engagement and support for student-led enterprises and start-ups. We then follow this
with critical reflections and discussions in section 5.

Case study

Sheffield Hallam University’s vision to be the world’s leading applied university has driven
sustained investment in entrepreneurial leadership and interventions across the University, the
local city region, and beyond. In 2019/20, this was accelerated by a strategic programme that
embedded entrepreneurial principles throughout the whole University, including curriculum,
regional partnerships, and research programmes.



The vision and development of structural capital necessitated the involvement of staff, students,
and employers to create a sustainable and scalable model. The institutional framework for
employability and enterprise was designed to build on existing solid foundations while extending
its reach across all disciplines and academic levels.

This case study elucidates how the institution leveraged structural capital to integrate enterprise
knowledge within the curriculum and provide co-curricular digital and physical spaces,
encouraging student and graduate engagement in entrepreneurial activities. The employability and
enterprise framework were adaptable, acknowledging the need for specific adaptations within
different academic disciplines. Academics were empowered to align the framework with their
disciplinary needs and industry norms, ensuring relevance and effectiveness.

The Hallam iLab is part of the Sheffield entrepreneurial ecosystem, connected to different external
partners, including:

Specialists, including financial, legal, recruitment, and marketing experts.
Sponsors.

The South Yorkshire Mayoral Combined Authority

Local Authorities — Business Sheffield

Sheffield Digital

In 2019, the Enterprise Team launched an ERDF part-funded project called ScaleUp 360.
Delivered with The Business Village (a not-for-profit business support organisation) and the East
Midlands Chamber. The project had two objectives:

e Support the growth of regionally based SMEs

e Design and development of an Enterprise Skills programme for regional Further Education
(FE) and Sixth Form colleges to develop enterprising and entrepreneurial behaviours in
post-16 students. Engaging with the curriculum

The Hallam Enterprise team promotes the work of the Hallam iLab across SHU. This activity has
steadily increased since its inception and depends on academics' buy-in, varying by discipline.
Curricula activities have included using crowdfunding tools and a sandpit model with students
studying the international entrepreneurship Level 5 module. In 2020, SHU designed and
implemented a Highly Skilled Employment (HSE) initiative where work experience was
embedded into every course at every level of study. Every student was required to undertake 150
hours of applied activity, including working on live consultancy projects, internships and short
placements. HSE was renamed in 2022 to the Curriculum Integrated Employability (CIE). The
core principle behind CIE was that courses would be designed through an employability lens to
enhance and enrich student futures. This involved the following:

1. Sandwich placement route on all courses.
2. All students undertake curriculum-integrated work experience at every level of study
within a core module.

Some courses focus on encouraging start-up activity and developing a varied understanding of
enterprise and enterprising skills which includes developing an entrepreneurial mindset and
exploring different business models, such as social enterprise. The Business School also worked
with the Institute of Enterprise and Entrepreneurs (IOEE) and became an Enterprise Academy for



the IOEE. This is in addition to courses where students receive a dual award upon graduation, with
a diploma in enterprise and entrepreneurs from the IOEE alongside their degree from SHU. The
Enterprise model at Sheffield Hallam University takes an evolutionary approach to developing an
entrepreneurial mindset and the requisite skills needed to address identified challenges. These
challenges range from societal issues to gaps arising from niche needs in specific communities.
The university therefore employs a stepped approach which embeds theoretical knowledge and
actively facilitates its conversion to tacit knowledge through a set-down strategy from pre-arrival
through to entrepreneurial graduate.

This strategy applies through all levels of the program, but also mode of entrepreneurship by
offering a multiplicity of approaches to students. The sandwich year is introduced after two years
of theoretical knowledge, allowing the students convert these into tacit knowledge that can address
ideas and gaps. A final year completes the ‘official’ course, introducing a new cycle of knowledge
ready for conversion. This introduces a concept of learning and implementation, increasing the
chances of success in entrepreneurship. These steps are designed to build students toward
entrepreneurship knowledge and skills, scaffolding the development of this process to strengthen
longevity, and this section will look at how the prospective and enrolled students engage with the
available provision.

Ideation is a key element of the innovation process, the conceptualisation of solution to existing
problems or based on identified opportunities. It is the key step that separates business as usual
from novel business models, goods, services or processes. There should however be a process to
support the possibility and generation of these ideas.

Since inception, 1073 student have completed the Enterprise Residency programs at levels 4 and
5 across 10 Departments in Sheffield Hallam and 236 Sandwich placement students’, with high
impact across students with protected characteristics. Emerging from the sandwich data is the
organizing strategy needed to embed this program across multiple colleges & departments,
research centres and central directorates within the university. This also means an opportunity to
integrate diverse perspectives and knowledge to foster synergies which generally leads to more
effective initiatives. The students are supported to engage with one of four sandwich routes which
they are then onboarded onto at the start of the sandwich year.

The sandwich year is an opportunity for the students to launch out and establish the ideas which
have been developed over the previous two years; enjoying the support of the SHU team in
establishing their businesses with the ability to fully concentrate on it without the added layer of
studying. This is intended to allow the business take root with a relatively high measure of support
which is extended over their final year in university and beyond. It is posited that further
development of the residency across the other colleges could increase the engagement from other
areas.

The final stage of the Enterprise program involves continued engagement with the new businesses
to establish relevant business practices, achieve sustained growth and begin delivering impact.
This stage also provides the largest focus for expansion and acceleration of the enterprise ventures
as a university, with the opportunity to bring in other supportive steps such as the Gradient
Business startup program, the PhD startup Accelerator program, and support to secure funding
with organisations such as Santander through the Santander funding scheme.



Students (including the sandwich year placement students), graduate entrepreneurs and
international students tended to require more support and guidance than experienced business
professionals, ensuring the SUA need to regularly look at different ways of working to best serve
these students and give them the support needed. This involved applying current knowledge and
experience in helping them understand what to do next, but also signposting them when it involved
other skills out of their remit, such as business planning.

In line with the proposed framework, the illustrative case study underlines the critical importance
of university structural capital on knowledge transfer programmes and outreaches. Firstly, in terms
of technological capital, the Hallam iLab offers high speed internet services for aspiring
entrepreneurs, along with specialist software on dedicated computers. Sheffield Hallam University
(SHU) is able to leverage the economy of scale to provide specialist software that are otherwise
for expensive for individual nascent and aspiring entrepreneurs to procure. As other scholars have
highlighted, access to reliable and high-speed internet enables these entrepreneurs to maintain
seamless interaction with clients, customers and suppliers across the globe(Zhang and Li, 2018;
Tan and Li, 2022). Internet access supports the use of various communication tools, including
video conference platforms and instant messaging facilities. It also supports the deployment of
specialist software for the development and distribution of new products and services. Furthermore,
access to cloud-based software, including accounting, big data analytics, customer relation
management, book-keeping and inventory management systems, enables entrepreneurs to
streamline business operations, undertake market research and make business decisions quickly
and more efficiently. In addition to accessing these ICT facilities, SHU students were also able to
access training and skill development opportunities, including in the ScaleUp 360 Bootcamp, that
helps them to make more effective use of the ICT facilities.

Implications for policy

The paper provides insights that can inform new directions of policy interventions to support
entrepreneurship education and student outcomes, in terms of venture creation and other forms of
entrepreneurial action through two contributions.

Firstly, it highlights the significance of structural capital of universities and how this is the linchpin,
not only of their historic mandates of Teaching and Research, but also the potential livewire of
their Third Mission of Economic and Social Impact- the latter driven by knowledge transfer. The
organisational capital of universities, manifest in their routines, operating processes, and
organisational culture, enables them to develop and deliver teaching curricula across a whole
spectrum of disciplines. In order to effectively deliver these, they mobilise vast number of human
resources to undertake cutting edge research and harness this to update curricula as well support
organisational learning and ongoing staff development and training. In addition, universities
acquire a wide range of technological assets and technical assets over the years, to support effective
teaching delivery and state-of-the-art research. This study underlines the importance of these
organisational and technological capital for knowledge and competency transfer, in line with the
Third Mission. This structural capital drives the various forms of knowledge transfer, through the
sequential mechanisms of socialisation, externalisation, combination, and internalisation.

Secondly, through the illustrative case study of Sheffield Hallam University, the paper unpacks
the prospects, nuances and limitations associated with knowledge transfer strategies and activities
in an applied university, with wide ranging implications in the HE sector. The case study
underlines the need to develop programmes and activities that are specifically targeted at
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knowledge internalisation, not only to promote entrepreneurial action, but also to deepen learning
and enrich students' experience. It also shows that, in order to realise its knowledge transfer
ambitions and outcomes, university must give more attention to curriculum and assessment
innovations that prioritise competence assessment and performance evaluation over knowledge
testing. In addition, the four phases of knowledge transfer should be better aligned with curriculum
contents across all levels, especially at postgraduate levels, in order to better support the
development of higher-value enterprises and entrepreneurs. Currently, many applied universities
offer vocational and entrepreneurial training that are not well aligned with curriculum content
delivered at postgraduate levels.

Implications for practice

The paper draws particular attention on knowledge internalisation as an important frontier of
pedagogical innovations, in the effort to enrich the learning experience of students and focus their
minds on applications of knowledge to address real world problems. The paper explicates the
interaction between knowledge transfer mechanisms and entrepreneurial outcomes. Specifically,
the paper outlines the interaction between the final phase of knowledge transfer, internalisation,
and entrepreneurial outcomes. While the four phases are sequentially linked and relatively
interdependent, the internalisation phase has the most direct impact on entrepreneurial action and
outcomes. In other words, until and unless learners can generate new tacit knowledge from their
acquisition and recombination of explicit knowledge, they are less likely to apply the knowledge
for entrepreneurial outcomes. This applies both to nascent entrepreneurs launching and running
new businesses, or to entrepreneurial employees operating within organisations.

Conclusion

In conclusion, we now highlight the limitations of this paper and recommendations for future
studies. Firstly, the illustrative case study is limited in its potential to unpack the explanatory power
of the conceptual framework. We invite other scholars to interrogate the proposed relationships in
other empirical and geopolitical contexts, where institutional factors could throw up new
operational and practical insights on the nuances of university knowledge transfer strategies and
activities. Secondly, future studies can benefit from longitudinal studies of specific university
programmes and cohorts of students, to deepen our understanding of the mechanisms of
knowledge transfer across specific curricula content in relation to entrepreneurial outcomes.
Finally, a complementary quantitative approach can unpack the operationalisation of the constructs
highlighted in the construct, and the moderating and mediating effects on entrepreneurial outcomes.
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