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Abstract

This paper is based on the triple Helix knowledge transfer partnership along the innovation
Spectrum. The triple helix innovation framework has been widely adopted and applied by policy
makers has participated in the transformation of each Triple Helix systems provide a fine-
grained view of innovation actors and the relationships between them, in a vision of a dynamic,
boundary-spanning and diachronic transition of knowledge flows within the system. Triple Helix
systems accommodate both institutional and individual roles in innovation and explain
variations in innovative performance in relation to the development of and articulation between
the knowledge, innovation and consensus spaces. Transcending sectoral or technology
boundaries, Triple Helix systems emphasize boundary permeability among the institutional
spheres as an important source of organizational creativity, allowing individuals to move within
and between the spheres and engage in recombination of elements to create new types of
organizations. Empirical guidelines for policy makers, university and business managers can be
derived from this analytical framework, in order to strengthen collaboration among Triple Helix
actors and enhance regional development.
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Introduction

One of the most important challenges facing modern scientific entities is network cooperation
with other organizations and a dialogue facilitating their access to information and knowledge.
The essence of this relationship is well illustrated by the Triple Helix Model, which refers to
network cooperation in the process of creating knowledge between the academic sector, industry
and government. The aim of the study is to analyse and evaluate the relationships in the process
of knowledge transfer between the academic sector and other entities working for knowledge-
based economy according to the Triple Helix Model.

The early explorations on new perspectives on the role of academia and organised knowledge
production in regional innovation, Etzkowitz and Leydesdorfff had consolidated the Triple Helix
concept through either collaborative works (e.g. Etzkowitz & Leydesdorff, 1995, 2000) or
individual publications (e.g. Etzkowitz, 2008; Leydesdorff, 2000). They developed the Triple
Helix model to explain the dynamic interactions between academia, industry, and government
that foster entrepreneurship, innovation, and economic growth in a knowledge-based economy
(Etzkowitz & Leydesdorff, 2000). In research communities, there are continuous efforts to
apply/enhance the Triple Helix model as well as criticisms on its limits or limitations. The
‘innovation systems’ concept was introduced in the late 1980s to examine the influence of
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knowledge and innovation on economic growth in evolutionary systems, in which institutions
and learning processes are of central importance (Freeman, 1987; Freeman and Lundvall, 1988).
The systems perspective was used to understand better how institutional arrangements could
facilitate interactions among economic actors in market as well as non-market transfer of
knowledge (Carlsson, 2003). The concept was refined as ‘national innovation systems’ (NIS),
which includes a set of innovation actors (firms, universities, research institutes, financial
institutions, government regulatory bodies, and so on), their activities and their inter-linkages at
the aggregate level (Freeman, 1988; Dosi et al, 1988; Lundvall, 1988, 1992; Nelson, 1993;
Edquist, 1997, 2005).

Sometimes, the Triple Helix model is narrowly understood as a metaphor for the relationship
between university, industry, and government. Indeed, this is a good metaphor, but more
important is the theoretical rationale underlying the metaphor. For instance, Cai and Etzkowitz
(2020) make explicit the five triple helix mechanisms. When reading the classic works of
Etzkowitz and Leydesdorff on Triple Helix, one should notice several related concepts, such as
spheres, spaces, functions, entrepreneurial universities, and academic revolutions. For instance, a
literature review project led by Marcelo Amaral (Co-Editor-in-Chief of the journal) at the Triple
Helix Research Group, Fluminense Federal University, consider how explicit these concepts are
applied as a critical criterion to identify Triple Helix studies. Lacking a comprehensive
understanding of these concepts, which are important parts of the Triple Helix thesis, often leads
to misunderstanding and misusing the Triple Helix model in empirical studies (Cai & Lattu,
2021). This paper explores the partnership between triple helix knowledge transfer along the
innovation spectrum

REVIEW OF RELATED LITERATURE
Conceptual Frame Work

The entrepreneurial university and Triple Helix model are two closely interrelated concepts. One
prerequisite of the Triple Helix model is that ‘the university’s enhanced relevance to technology
transfer, firm-formation and regional renewal places it in a primary position in knowledge-based
society in contrast to its secondary role in industrial society’ (Cai & Etzkowitz, 2020, p. 195).
Etzkowitz’s thinking related to the Triple Helix model started from his conceptualisation of
entrepreneurial university, initially labelled entrepreneurial science (Etzkowitz, 1983). The
entrepreneurial university concept was further developed along with Etzkowitz and
Leydesdorft’s elaboration of the Triple Helix model. Etzkowitz (2004) proposed five
principles/propositions of the entrepreneurial university concerning 1) Capitalisation, 2)
Interdependency, 3) Independence, 4) Hybridisation, and 5) Reflexivity.

Etzkowitz and Zhou (2017) renewed the propositions in terms of five norms of the
entrepreneurial university model, namely 1) Knowledge spilled-over, 2) Hybridisation, 3) Units
as quasi-firms, 4) Entrepreneurial culture, and 5) Reflexivity. It should be mentioned that Clark
(1998) and RoOpke (1998) also proposed the entrepreneurial university concept in the same
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period. They shared similar views with Etzkowitz on the major characteristics of an
entrepreneurial university (Etzkowitz et al., 2017).

Academic Revolutions

Accompanied with the notion of an entrepreneurial university is the concept of academic
revolutions. Before the model of Triple Helix was coined in 1995, Etzkowitz (1990) stressed that
the second academic revolution is an essential concept for understanding the changing landscape
of higher education in the knowledge-based society. His idea of the second academic revolution
is in line with and complementary to the concept of scientific revolutions (Kuhn, 2012) and
technical-economic paradigms (Perez, 2010). While the Humboldtian model of integrating
research and teaching in universities represents the first academic revolution, the second
academic revolution concerns the strengthened economic role of universities. As such,
universities are demanded to be entrepreneurial. In such a context, several related concepts
emerged, such as the third mission (Etzkowitz, 1994), academic capitalism (Slaughter & Leslie,
1997), and the mode Il knowledge production (Gibbons et al., 1994). The third mission disrupts
universities’ traditional teaching and research trajectories and drives universities to seek
reciprocal relationships with stakeholders, e.g., in industry and government. As suggested by
Etzkowitz (2008, p. 8), ‘a Triple Helix regime typically begins as university, industry, and
government enters into a reciprocal relationship with each other in which each attempts to
enhance the performance of the other’. Later, Etzkowitz and Viale (2010) drew attention to the
third-round academic revolution that emphasises the vital role of universities in social
transformation. They argued that both the second and third academic revolutions simultaneously
take place in a Triple Helix.

TRIPLE-HELIX KNOWLEDGE TRANSFER PARTNERSHIP OF THE ACADEMIA,
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Spheres, Spaces and Functions

Another three concepts are essential for understanding the triple helix interactions, namely
spheres, spaces, and functions. Spheres are exchangeable with helices, referring to university,
industry and government (Etzkowitz, 2008; Etzkowitz & Leydesdorff, 1995). The notion
‘sphere’ is borrowed from the ideas of some economists (e.g. Kalecki, 1954; Marshall, 1960),
who use the same concept to categorise economic actors from different industrial sectors. What
distinguishes Etzkowitz & Leydesdorff’s approach from the economists’ interests in spheres lies
in their emphasis on the interactions/relations between the spheres. While Etzkowitz and
Leydesdorff jointly developed the Triple Helix model with a shared understanding of synergy
building among the three spheres/helices, they have further elaborated on the mechanisms of
Triple Helix interactions from a neo-institutional perspective and a neo-evolutionary perspective,
respectively (Leydesdorff, 2012). The former perspective emphasises the relations between the
three spheres. To better account for the mechanisms of Triple Helix interactions, the concepts of
knowledge, consensus and innovation spaces were developed (Etzkowitz, 2008; Etzkowitz &
Zhou, 2017). The latter perspective considers that the three helices also operate ‘as selection
mechanisms asymmetrically on one another, but mutual selections may shape a trajectory as in a
coevolution’ (Leydesdorff, 2012, p. 28). In such a lens, the Triple Helix is perceived as three
functions, namely, wealth creation, knowledge production, and normative control (Leydesdorff,
2012).

TRIPLE-HELIX KNOWLEDGE TRANSFER PERARTNERSHIP FRAMEWORK

http://xisdxjxsu.asia VOLUME 20 ISSUE 05 MAY 2024 405-421



http://xisdxjxsu.asia/

Journal of Xi’an Shiyou University, Natural Science Edition ISSN: 1673-064X

THE 4 BIO-ECONOMY PILLAR FRAMEWORK

+ Academia’Uenersitnes RED Community

* Proane Sector {Inc. OP5 & Professanal
Associations)

+ FG/Sazes MDA

_"‘\ * Developmess Partmers

(Bio-cedmoaog Industrial Park
* Bio-Innovation Incubation
Centres
* Blo-Innovation Hubs/Clusters
* Business Incubation Centres
* Agri-Ba Incubation  Cantres

* Hard & Soft Infrastructurs, '
Quakty Infrastructure INFRASTRUCTURE

BIiO-
TECHNOLOGY
INDUSTRIAL
PARKSICLUSTERS

\
( ~

» Counterpart Contribution

* Ravolving Single digit Loan
Fundiintervention fund

* Small grant Schemas.

Bio-Tach, Sciences & Engineering
D Agricultural Biotechnology

0 Bio-Pharmaceutical
DBio-Medial

Endowment. Trust Fund etc
» Blanded Finance DBis-Energy
+ Carbon Finance/Green Bonds OMWAON&T aconomy
» Devalopmant Assistance DCompetitiveness

@ Trade Capacity & Access to Market

The Triple Helix as a model of innovation primarily conceptualises the dynamics of innovation
at the societal level. In this sense, it is similar to other analytical tools, such as the innovation
system. The Triple Helix model and the innovation system approach differ due to their separate
theoretical roots, namely the general system theory and Simmel’s triadic interactions (Cai &
Lattu, 2021). Etzkowitz and Zhou (2017) contrasted the two concepts in 10 dimensions. We want
to highlight that the Triple Helix is likely to be more effective than the innovation system
concept when the analyses focus on 1) How the system-level innovation is organised, and 2)
How the dynamic in the system can be measured. The efficacy of Triple Helix analysis on the
two aspects is due to some unique insights of the Triple Helix thesis. First, the Triple Helix
model requires an organised acceleration process and innovation organisers, which is in contract
with the innovation system’s assumption that a system of innovation is expected to evolve
through self-organisation (Etzkowitz & Zhou, 2017). Second, using the Triple Helix, ‘one can
measure the extent to which innovation has become systemic instead of assuming the existence
of national (or regional) systems of innovations on prior grounds’ (Leydesdorff, 2012, p. 25).

The Triple Helix is effective in understanding the dynamics of innovation at the regional,
national or international level, as it provides a well-elaborated framework for understanding
central inquires in innovation processes, including 1) What are the key actors; 2) What are the
mechanisms of interactions between the actors; 3) What are the enabling conditions of the
interactions.

Regarding the key actors, the Triple Helix model focuses on university, industry, and
government. However, it does not exclude other actors, such as intermediaries, legal firms and
non-governmental agencies, but consider them secondary players (Cai & Etzkowitz, 2020).
Indeed in each of the spheres of university, industry and government, there are ‘a wide array of
actors, among whom a distinction is made between: (a) individual and institutional innovators;
(b) R&D and non-R&D innovators; and (c) “single-sphere” and “multi-sphere” (hybrid)
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institutions’ (Ranga & Etzkowitz, 2013, p. 238).The mechanism of Triple Helix interaction is
“taking the role of the other” (Etzkowitz, 2008), performing new while maintaining their
traditional function.

Organisations taking non-traditional roles are viewed as a major potential source of innovation in
innovation. For instance, firms continue to produce goods and services, but also do research and
provide training at high levels (e.g., through the corporate university). The government is
responsible for resolving market failures, adjusting public policies and establishing market rules,
but also makes available venture capital to start new enterprises, particularly for high-risk
businesses. Universities keep their traditional roles of teaching and research, but also devote
effort to the capitalisation of knowledge, patents, and start-up companies. Cai & Etzkowitz,
2020. The Triple Helix model can only be expected when certain conditions are met. Etzkowitz
originally suggested both sufficient and necessary conditions that enable the Triple Helix. The
sufficient condition of convening authority concerns the actions of political authorities to
convene the representatives of the three helices to address innovation gaps (Etzkowitz, 1993,
2002).

The necessary condition of innovation capacity refers to the ability to create a knowledge base
with commercialisation potential (Ranga & Etzkowitz, 2013). Cai (2014, 2015) further identified
seven institutional logics as intangible conditions enabling an ideal type of Triple Helix model. It
must be stressed that civil society is not absent in the Triple Helix model, as some researchers
might misunderstand (Cai & Lattu, 2021). Instead, civil society has been considered ‘the launch
pad for take-off triple helix interactions’ (Etzkowitz, 2014, p. 19) or an institutional ground of
the Triple Helix (Cai, 2015). Leydesdorff (2012, p. 30) put it, ‘the [triple] helices represent
specialisation and codification in function systems which evolve from and within civil society’.
(Etzkowitz, 2003) and five rationales (Cai & Etzkowitz, 2020) of Triple Helix, respectively.

Its theoretical foundations have been continuously strengthened by both the founders of the
concept and those as a new generation of Triple Helix researchers (Cai & Etzkowitz, 2020).
Moreover, the Triple Helix model has also been designed for analysing transformations and
dynamics within each of the Helices. The Triple Helix thesis also provides separate
concepts/frames to understand the nature of university, industry and government in a Triple
Helix.

University-Government Interactions

The strength of the interactions between the government and universities depends on the
government's general relationship to and policy towards higher education. Etzkowitz and
Leydesdorff's model uses a spectrum to define the extent of these interactions. On the one hand,
when higher education is largely public, as in continental Western Europe, the government has a
higher influence on universities and the research they conduct by being the main source of
funding. On the other end of the spectrum, typically associated with the United States,
universities still receive some government funding but overall have a higher degree of
independence from government influence. However, the two ends of this spectrum are used as
ideal-types that are not necessarily reflective of the reality. The changing circumstances can push
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the government to create closer ties with academia, for example in wartime, and/or through
funding of strategic disciplines, like physics.

Government-Industry interactions

The relationship between governments and industry depends on the government's attitude
towards the market. In liberal economies the role of the government will be limited to preventing
market failures. On the other hand, where the government is more involved in the economy, the
government's role is the regulation of the industry. These are also two ends of a spectrum,
leaving room for substantial variation, based on circumstances and disciplines. For example, as
pointed out by Bhaven Sampat, in the 1960s, the government created a regulation to prevent
patenting by or licensing to industry of university research funded by the National Institutes of
Health. One key role of the government in its interaction with industry is the establishment of
intellectual property law and its enforcement.

Strength of interaction

Triple Helix Interactions in a Developing Country (Silo Confinement)

]
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Etzkowitz and Leydesdorff initially argued that the strength of the interactions between
governments, industry and university depends on which component is the driving force in the
framework. In a statist model, a strong state is driving interactions between the three components
in a top-down implementation. It creates stronger ties and a more integrated model. In a laissez-
faire model, in which the industry and market forces are the leading forces, the ties are weaker
and each institution tends to remain very independent. However, the distinction between the two
models is not always clear cut, as the government can choose to adopt a strong or a weak stance
depending on the context and the industry. Strength of interactions can also vary according to the
development of a country, with a silo model predominating in an underdeveloped country,
moderate interactions developing in a middle-income country due to the push for economic
growth on the one hand and the pull for a competitive market-driven technological advancement
on the other, and strong interactions developing in a developed country, for example in the form
of a science park. In a recent paper, Etzkowitz emphasized that the shift towards a knowledge-
based society has given a bigger role to universities. Indeed, as innovation is increasingly based
on scientific knowledge, the role of universities as creators of knowledge is more valued. As a
result, he argues that university, industry and government are more equal, and that no particular
element is necessarily the driving force of the triple helix model of innovation.

Evolution and Hybridization
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The triple helix model of innovation also blurred the boundaries of the traditional basic roles of
university, industry and government. According to Etzkowitz and Leydesdorff, this marks the
second step in the triple helix of innovation framework. For example, universities increasingly
take part in commercial activity through patenting and licensing, moving beyond the production
of basic research. The next step is the emergence of intermediaries between the three elements as
well as the hybridization of the three entities. Nevertheless, each entity retains a strong primacy
in its original field of expertise: the university remains the main source of knowledge production,
industry is the primary vehicle of commercialization and the government retains its regulatory
role.

Technology transfer offices have been established by universities to foster the transformation of
university basic or applied research with a commercial value into commercial goods. One of the
aims of TTOs is to create some revenues for the university, thus enhancing its role as an
economic actor. However, the average profitability of TTOs remains very low. For example, the
revenues earned through the licensing of patents by TTOs in American universities are, on
average, ten times larger than for European TTOs according to the Innovation Policy
Platform. Science parks have also emerged as the result of the collaboration of industries and
universities with the government. They can stem from the initiative of an industrial region to
modernize itself with the impulse of a university. On the other hand, they can be the result of a
university initiative to attract industry, as was the case with the development of Stanford's
science park around the university or the Research Triangle in North Carolina.

The ‘entrepreneurial university' is another hybrid element which Etzkowitz defines around the
following elements: the capitalization of knowledge, strong ties with industry and governments,
a high degree of independence, and permanent evolution of the relationships between
universities, industry and government. Etzkowitz recognizes MIT as a great example of an
‘entrepreneurial university'.
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Quintuple Helix Model

The quintuple helix model was co-developed by Elias G. Carayannis and David F.J. Campbell in
2010. It is based on the triple and quadruple helix models and adds as fifth helix the natural
environment. The quintuple helix views the natural environments of society and the economy as
drivers for knowledge production and innovation, thus defining socio-ecological opportunities
for the knowledge society and knowledge economy, such as innovation to address sustainable
development, including climate change. The quintuple helix can be described in terms of the
models of knowledge that it extends, the five subsystems (helices) it incorporates, and the steps
involved in the circulation of knowledge. How to define both the quadruple and quintuple helices
has been debated, and some researchers see them as additional helices, while others see them as
different types of helix which overarch the previous helices.

Empirical Review

The empirical studies have approved the usefulness of Triple Helix in analysing governance and
coordination of innovation processes, such as translating knowledge into technology and
innovation (Amaral, 2015; Olvera, Piqué, Cortés, & Nemirovsky, 2020). The Triple Helix
perspective could be advantageous when there has been increasing consensus regarding the
relevance of state intervention in societal and economic development, after the financial and
economic crisis in 2008 and especially the recent catastrophe caused by Covid-19.
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Cai and Lattu (2021) systematically examined the strengths and weaknesses of the Triple Helix
model (as well as the Quadruple Helix model) for understanding innovation dynamics in
innovation ecosystems that represent the contemporary or future society. They identified the
(changing) features in innovation ecosystems in three dimensions compared to those in
innovation systems. First, the model of knowledge production is shifting from mode 2 to mode 3.
Second, key players in innovation processes are becoming more diverse and interdependent. The
third dimension is about changes in the social context, which are seen from both temporal and
spatial perspectives. In the temporal context, innovation must be sustainable, and actors involved
in the innovation process are required to be responsible for future generations. In the spatial
dimension, innovation processes occur in the context of globalisation, the cornerstone of which
has shifted from countries and organisations to individuals.

Cai and Lattu (2021) concluded that although the Triple Helix model was originated in the 1990s
when some pioneer nations had just begun their strategies for developing innovation systems, its
theoretical core can or have the potential to analyse interactions and synergy building among
actors in innovation ecosystems. However, they also reminded that the new features in
innovation ecosystems, as mentioned above, have not been explicitly addressed in the theoretical
elaboration of the model. For instance, it has been argued that the Triple Helix model was mainly
based on Modes 1 and 2 of knowledge production (Carayannis & Campbell, 2009). However,
Triple Helix scholars have constantly been developing the theoretical foundations of the Triple
Helix model, with attempts to capture the dynamics of sustainable innovation in contemporary
society (Cai & Etzkowitz, 2020). For example, Cai and Ahmad (2021) proposed and
conceptualised a sustainable entrepreneurial university to respond to the demands arising from
the transformation from innovation systems to innovation ecosystems for a renewed
understanding of the nature of universities and their roles in society.

In the first article, Rothgang and Lageman (2021) introduce a new concept, ‘Kairos
constellation’, to supplement the theoretical foundations of the Triple Helix model. A Kairos
constellation designates a temporary opportunity for a group of actors to take advantage of a
coincidence of favourable circumstances to realise a shared target. While Kairos constellations
may frequently occur in triple helix interactions, such a phenomenon has not been explicitly
theorised by Triple Helix. Thus, the authors try to provide a theoretical account of Kairos
constellations and hope this could provide helpful guidance on taking full advantage of a Kairos
moment while overcoming potential risks for those actors involved in the Kairos constellations.

In the second article, Virkkala and Mariussen (2021) propose a new method of measuring how
various innovation networks can create different types of complex synergies based on first-hand
data. It is called connectivity analysis. Such a measurement is different from the existing
approaches in two aspects. First, while the current methods mainly measure synergies of
cooperation between university, industry, and government at the macro level, the authors look at
individual actors, particularly their networks, in their Triple Helix measurement. Second, the
authors use first-hand data collected through surveys/interviews for their measurement, which
contrasts the existing methods that mainly use patent data, firm data, and other secondary
statistical sources. Their approach helps measure more complex synergies because it not only
examines the interactions between networks from different helices but also discerns the variation
among organisations and networks in the same helix as well as the types of networks (e.g., weak
or strong).
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In the third article, Malik, Kabiraj, and Huo (2021) quantitatively explore how universities’
density in a city moderates foreign/domestic direct investments’ contribution to local innovation
in the ICT sector in the Chinese context. Their analysis shows that the population of universities
in a city positively moderates the relation between these investments and the city’s development
level. The findings shed light on the Triple Helix thesis in two ways. First, it suggests that the
populations of universities are among enabling conditions of Triple Helix. Second, it evidences
and conceptualises universities’ role in mobilising resources for enlarging innovation effects.

In the last article, Abisuga and Muchie (2021) propose a conceptual model that describes Arts
Entrepreneurship Education (AEE). Scholars have highlighted the need for more explicit
knowledge, conceptualisation, and theorising on the practicality of integrating arts
entrepreneurship education in university programs. This research paper fills the existing gap in
the literature on the AEE and argues that if entrepreneurship is to be viewed as a fundamental
part of AEE, teachers need to properly know the importance and inclusion in the University’s art
subject curriculum.

Etzkowitz and Leydesdorff argue that the initial role of universities is to provide education to
individuals and basic research. Therefore, interactions between university and industry revolve
initially around those two elements. In a linear model of innovation, universities are supposed to
provide the research which industry will build upon to produce commercial goods. The other
interactions take place through the involvement of industry managers and university faculty in
both sectors. According to Etzkowitz, the transfer of people between university and industry
constitutes a very important transfer of knowledge. This can be a permanent move in one
direction or the other, or in other cases, entire careers spent between the two spheres. He gives
the example of Carl Djerassi, a research director for a pharmaceutical company who joined
Stanford University while continuing his industrial activity.

However, other scholars have pointed out that consulting activities of faculty members could
also have drawbacks, like a reduced focus on educating the students, and potential conflict of
interests relating to the use of university resources for the benefit of industry. Additional transfer
of knowledge between university and industry happens through informal communication,
conferences or industrial interest in university publications. Another type of interaction, for
example, is the creation of co-op programs like the MIT-General Electric course which aims at
integrating an industry approach into the students’ curricula.

METHODOLOGY

This study utilized survey designed to study the triple Helix Knowledge Transfer partnership
along the innovation Spectrum. The triple helix innovation framework has been widely adopted
and as applied by policy makers has participated in the transformation of each Triple Helix
systems provide a fine-grained view of innovation actors and the relationships between them, in
a vision of a dynamic, boundary-spanning and diachronic transition of knowledge flows within
the system. The research variables are classified in three categories: First, both the notions of an
entrepreneurial university and second and third academic revolutions address the transformations
in universities. In this regard, the Triple Helix model can serve as a useful tool to analyse the
process of capitalisation of knowledge (Etzkowitz, 2011b; Etzkowitz & Goktepe-Hulten, 2010)
as well as mechanisms underlying and infrastructures supporting the process (Etzkowitz, 2011a;
Etzkowitz & Zhou, 2017; Piqué, Berbegal-Mirabent, & Etzkowitz, 2020). The characteristics of
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the entrepreneurial university model can be grasped by the five norms (Etzkowitz & Zhou,
2017), updated from the five propositions of an entrepreneurial university.

Second, concerning the transformation in the industry sector, Etzkowitz and Zhou (2017) use the
concept ‘triple helix firm’ to describe the boundary-spanning nature of firms in a Triple Helix.
The firms are hybrid entities, ‘combining triple helix elements of the public and private to
various degrees, with multiple investors, stakeholders or shareholders’ (Etzkowitz & Zhou, 2017,
p. 80). Such knowledge-based firms can be formed under ten conditions concerning human
capital, material, and organisational factors, respectively.

Third, the Triple Helix provides a unique lens to see government not only as a regulator but as an
active agent also. The public venture concept is used to understand the state’s role (Etzkowitz &
Gulbrandsen, 1999). According to Etzkowitz and Zhou (2017), the optimal role of government
can be best performed in an ‘innovation state’ that attempts to regenerate the sources of
productivity in science and technology through new forms of cooperative relations. They further
proposed five propositions about the transformation of traditional state functions to promote
innovation.

CONCLUSION AND RECOMMENDATION

In conclusion, the triple helix model has been used as a lens through which evolving
relationships between university, industry and government can be analyzed.

Based on the findings of this study, the following recommendations are proffered:

Training and skill development should be put in place by diverse actors. The wide range of
professional service providers within the Model should be trained to develop the requisite skills
and competencies for strengthening the Model such as early identification of research
opportunities, collaboration prospects, screening of relevant programmes, baseline assessment of
potential activities, and ongoing assessment of progress through structured programme
interventions, control, and M&E.

Research and innovation centres should be established. Government should play a fundamental
role in making available research and innovation hubs that will ensure translation of concepts
into products and services. In so doing, measures should be put in place for continually re-
aligning and repositioning the Model strategy to meet the changing needs and patterns of
network actors. Improving research commercialization should be high on the Triple Helix policy
agenda.

Empirically based policy measures and interventions should be created. This should primarily
involve policies designed to strengthen resilience, educate network actors and create awareness
among them, and reduce risk factors for commercialization of R&D. Government-led policies
and methods should be increased, and follow-ups on R&D and performance of partnership
programmes should be undertaken. Simply implementing policies and programmes without
follow-ups will not be of any value to the network actors. This recommendation carries the
consequence that requires an allocation of extra budget for the human resource needed in this
endeavour.
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Policies for addressing socioeconomic issues facing the Model actors should be put in place. The
policies should aim at addressing, assessing, and alleviating the challenges and weaknesses
within the Model.

Protocols for addressing the needs of the actors should be created. Institutional leaders should be
equipped with a clear comprehension of the concepts: use, abuse and misuse of, dependence on,
and diversion from the Model’s unified goals and policies. Protocols for effective functioning of
the programme should be created, bearing in mind international/local guidelines in this respect.
The contact details of contact persons and other members of the multi-disciplinary team (MDT)
that resolves issues within the Model should be made available in each network actor’s location,
together with information on the processes to be followed in meeting and working together.

The central role of the private sector in South Africa should be recognized. Recognizing the
country’s socioeconomic realities (includes agriculture, and the formal and informal sectors),
wherein the Model operates is crucial in policymaking, strategy and intervention development.
Effective participation of the industrial sector in research commercialization and in addressing
complex sustainable (economic, environmental and social) development challenges facing the
country should be structured through direct/indirect controls within the framework. The resulting
increased NSI participation of the private sector should promote learning, support of joint
funding, start-up/spin-off joint ventures and mutual collaboration. Private sector NSI
participation may further be strengthened through improved tax concessions on company grants,
scholarships and bursaries deployed in the HEIs. Therefore, according to critics, the triple helix
model is not a relevant policy making tool for developing countries where at least one of these
conditions is missing. However, others have argued that the triple helix model is capable of both
describing the situation in developing countries and is useful for planning policy.
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