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Introduction
Technology is at the heart of development (Walsh et al., 2020). In the economy, there 
are not enough businesses to use their knowledge (Park et  al., 2021). Technology is a 
system of knowledge, skills, experiences and organization. It is also the combination of 
equipment and knowledge (Co-operation and Development, 1998). Technological devel-
opment is the overall process of invention, innovation and diffusion of technology or 
processes. It is the systematic use of economic, scientific, technical, and commercial 
knowledge to meet business requirements. The application of scientific knowledge to the 
practical aims of human life is also referred to as technology. Technology transfer (TT) is 
the process of conveying scientific and technological research results to the market place 
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and to wider society, along with associated skills and procedures. It is the movement of 
data, designs, inventions, materials, software, technical knowledge or trade secrets from 
one organization to another or from one purpose to another. The technology transfer 
process is guided by the policies, procedures and values of each organization involved 
in the process. Research on University Technology Transfer (UTT) has focused on 
emphasizing the importance of intellectual property (IP) licensing to technological com-
mercialization strategies. Universities are under more and more pressure to make con-
tributions to socioeconomic growth (Amry et  al., 2021). In addition to the traditional 
roles, which were mainly teaching and basic research activities, universities have been 
taking on additional roles such as knowledge and technology transfer to industry and 
commercialization of knowledge (Alexandre et al., 2022). University–industry linkages 
play a crucial role in technology transfer. Effective and efficient University–Industry 
Linkage is a necessary condition for knowledge and technology transfer from university 
to the industry (Alexandre et al., 2022).

University graduates and research outputs have to be absorbed by the industry. Uni-
versity–industry linkage is aimed at supporting the creation of Science and Technology 
Innovation System in the country. This is meant to build collaborative research initia-
tives that would be industry driven, with the goal of technology invention, adoption 
or adaptation by regional industry. The government between academia and industry is 
understood as the transactions between university researchers and industry researchers 
or managers that lead to the creation of new knowledge or technology. In nations like 
Ethiopia, where the culture of developing and utilizing indigenous technology is low and 
the majority of companies are reliant on traditional trade, formal university–industry 
linkage and knowledge transfer channels must be aggressively pursued. The university 
can start and manage the linkage through official channels for efficient knowledge and 
technology transfer.

Some of the advantages of technology transfer are technology transfer leads to com-
petitive advantage for a company to edge out its rivals; technology transfer helps in 
research and development of a particular product which helps to take into account pub-
lic and private need; new technological innovations can lead to creation of new mar-
kets and birth of new consumers; it has cost-saving factors, when new equipment and 
machinery are used in place of old ones and new technology is being applied for mak-
ing process running in the industries becomes less costly. Money can be saved in many 
ways which is beneficial for the business owners. University–industry linkage can have 
various benefits for both parties, such as enhancing productivity, competitiveness, inno-
vation, and social welfare. Some of the challenges of university–industry linkages are 
different goals and objectives between universities and industries; different cultures and 
values between universities and industries (cultural barriers); intellectual property rights 
issues; legal constraint; infrastructure barriers; attitudinal barriers; lack of trust between 
universities and industries; lack of communication between universities and industries. 
These challenges interact in complex and dynamic ways to shape the outcomes and 
impacts of UILs. Therefore, it is important to adopt a holistic and systemic perspective 
when studying and managing university–industry linkages (UILs).

University–industry linkages play a crucial role in facilitating the transfer of techno-
logical knowledge from universities to firms. These linkages involve collaborations and 
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partnerships between academic institutions and industry, where both parties work 
together to solve challenges and promote innovation in a knowledge-based economy. 
The university system, with its essential training for scientists, is responsible for transfer-
ring technological knowledge to firms. This transfer of knowledge is essential for foster-
ing innovation, entrepreneurship, and economic growth. Furthermore, publicly funded 
research is often used to stimulate knowledge transfer and promote economic growth 
(Chen & Esangbedo, 2018).

Importance of University–industry linkages are of utmost importance for several rea-
sons. First, these linkages enable universities to align their research and educational 
programs with the needs of the industry. By actively engaging with industry partners, 
universities can ensure that their curriculum and research projects are relevant and up-
to-date. This alignment not only enhances the quality of education and research at uni-
versities but also increases graduates’ employability by equipping them with the skills 
and knowledge valued by the industry.

Second, university–industry linkages foster technological innovation by collaborating 
with industry, universities can access resources, expertise, and funding that are essen-
tial for conducting research and developing new technologies (AbebeAssefa, 2016; Priya 
et al., 2021; Teressa, 2022). This collaborative approach enables universities to contrib-
ute to the advancement of technology and scientific infrastructure, which in turn sup-
ports economic growth. Moreover, university–industry linkages serve as a catalyst for 
economic growth. By working together, universities and industry can drive the develop-
ment and commercialization of new technologies, leading to the creation of innovative 
products and services. This collaboration helps to stimulate entrepreneurship and create 
new job opportunities, contributing to the overall growth of the economy. In addition, 
university–industry linkages play a crucial role in knowledge transfer from academia 
to society (Ssebuwufu et al., 2012). Through collaborations and partnerships, universi-
ties can effectively transfer their research findings, expertise, and knowledge to industry 
partners. This knowledge transfers enables industry players to stay updated with the lat-
est advancements in their respective fields and utilize this knowledge to drive innovation 
within their organizations. The role of university–industry linkages in technology trans-
fer is crucial as it aligns research and educational programs with industry needs, fosters 
technological innovation, drives economic growth, and facilitates knowledge transfer. 
Moreover, university–industry linkages play an important role in talent development 
(Teressa, 2022). Through collaborations with universities, industry players have access to 
a pool of talented individuals who are equipped with the necessary skills and knowledge. 
These individuals can contribute to research and innovation projects, driving technolog-
ical advancements and supporting industry growth. Overall, university–industry link-
ages are essential for enhancing technological and scientific infrastructure, promoting 
innovation and entrepreneurship, driving economic growth, and facilitating knowledge 
transfer (Rossoni et al., 2023).

To the best of my knowledge, there have been no potential studies undertaken on the 
role of university–industry linkages in technology transfer in Ethiopia. Studying the 
function of university–industry links in Ethiopia is crucial if we accept that they aid in 
knowledge transfer and national growth. The relationship between technology transfer 
in Ethiopia and university–industry ties has not been extensively studied. Aside from 
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this, gap analysis, institutional capacity, and factors influencing university–industry 
links constituted the majority of the research publications. The implication is that uni-
versity–industry linkages in promoting technology transfer were not given attention in 
Ethiopia. Identifying the challenges and impacts of university–industry linkages in tech-
nology transfer and economic growth becomes sound enough to put an agenda for fur-
ther research and the targeting of policymakers in intervening in that particular study 
area.

University–industry linkage contributes to technology transfer and determines the 
firm products of the country. It is important to study the role of the University–industry 
linkages in Ethiopia which are instrumental in technology transfer (Bekana, 2017; Plewa 
et al., 2013). I found a systematic review on university–industry linkages in Ethiopia. The 
report presents the findings of a scoping study on university–industry linkages in Africa 
to determine what interface structures, policies, positions, incentives, and funding ave-
nues are needed to promote effective university–industry linkages in Africa (Anato & 
Marisennayya, 2021; Zavale & Langa, 2018). This study has identified the major chal-
lenges hindering the growth of university–industry linkage (UIL) in Ethiopia, which 
include the presence of limited budget to research universities; mismatch between grad-
uates’ knowledge and skills and industries’ needs; lack of trust between universities and 
industries; lack of awareness about the importance of UIL among stakeholders; and lack 
of government support (Anato & Marisennayya, 2021).

Another study has identified three categories of articles based on their theme of 
strengthening the UIL to effectively implement field-based learning (FBL) in Higher 
Education Institutions in Ethiopia (Gashaahun, 2020). Scholars, particularly in emerg-
ing nations, have long overlooked universities’ role as the cradle for the development of 
skills and knowledge. Heterogeneity can be seen in the impacts of entrepreneurship and 
links between universities and industry on economic growth before and after the 2008 
financial crisis (Hou et  al., 2021). The role of university–industry linkages in technol-
ogy transfer in Ethiopia is to strengthen the linkage of the university with the industry 
for mutual knowledge sharing and technology transfer. This is done through cultivat-
ing an innovation culture by organizing innovation consultative meetings with partners 
in the industry and its innovation hub. The Ethiopian educational system has placed a 
premium on university–industry linkages and technology transfer, resulting in the estab-
lishment of offices in all public universities (Gashaahun, 2020; Gobena et al., 2021).

The present study focuses on investigating the role of university–industry linkages in 
promoting technology transfer through the implementation of the triple helix method. 
The study aims to enhance technology transfer, multidisciplinary programs, teaching, 
research, prototyping, and industry experience for university personnel and students.

Methodology
Methods for technology transfer

Technology transfer is the process of sharing skills, knowledge, technologies, methods 
of manufacturing, samples of manufacturing and facilities among governments or other 
institutions to ensure that scientific and technological developments are accessible to a 
wider range of users who can then further develop and exploit the technology into new 
products, processes, applications, materials or services. The technology transfer process 
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is guided by the policies, procedures and values of each organization involved in the pro-
cess. There are several methods for technology transfer such as exporting direct goods 
with technology incorporated, subsidiaries, licensing and joint ventures. The methods 
for technology transfer can be divided into two categories: domestic and international. 
Domestic technology transfer refers to the transfer of technology within a country or 
region. This can be done through licensing agreements, joint ventures, spin-offs or other 
means. International technology transfer refers to the transfer of technology across 
national borders. This can be done through licensing agreements, joint ventures, fran-
chising or other means.

Methods (models) in university industry linkages

These are some of the main methodologies for university–industry linkage that can be 
used to guide and improve the collaboration process. A methodology for university–
industry linkage is a systematic way of establishing and managing the collaboration 
between academic institutions and industrial firms for the purpose of mutual benefit, 
such as knowledge transfer, innovation, and economic development. There are different 
methodologies for university–industry linkage, depending on the context, objectives, 
and nature of the collaboration. Some of the common methodologies are as follows:

The Network model This is a model that emphasizes the importance of networks and 
relationships in facilitating university–industry linkage. The model suggests that the col-
laboration is based on trust, communication, mutual understanding, and shared goals. 
The model also highlights the role of intermediaries, such as technology transfer offices, 
industry associations, or research centers, in bridging the gap between university and 
industry (Ankrah & Al-Tabbaa, 2015; O’Dwyer et al., 2023).

The Evolutionary model This is a model that focuses on the dynamic and complex 
nature of university–industry linkage. The model suggests that the collaboration evolves 
over time through different phases, such as embryonic, initiation, engagement, and 
established. The model also identifies the barriers and enablers of each phase, such as 
trust, intellectual property, and cohesiveness (O’Dwyer et al., 2023; Plewa et al., 2013).

The Triple Helix model It is a “model of ‘trilateral networks and hybrid organizations’ 
of ‘university–industry–government relations”. This model describes the interaction of 
three institutional spheres: the university, the industry, and the government. The model 
suggests that the university can play an active role in innovation and economic develop-
ment by collaborating with industry and government, and by taking on entrepreneurial 
functions. The model also implies that the boundaries between the three spheres are 
blurred and flexible, allowing for cross-sectional partnerships and exchanges (Etzkowitz, 
2003).

Triple helix model as an important remedy

The triple helix model of innovation is a framework that describes the interactions 
between the university, industry, and government to foster economic and social 
development. The model is based on the idea that innovation arises with in each of 
the three spheres, such as interactions increase with in this framework, each compo-
nent evolves to adapt some characteristics of the other institution, which then gives 
rise to hybrid institutions. The model was first theorized by Henry Etzkowitz and 
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Loet Leidesdorff in the 1990s (Etzkowitz, 2003; Okonofua et al., 2021). Triple-Helix is 
the most cited model in the discourse of university–industry linkage. The triple helix 
model is represented by three circles (helices) with overlapping showing interactions. 
University Industry Linkage can take various forms and involve different intensi-
ties of engagement. The three components of the model are universities engaging in 
research and development, Training, curriculum development, consultancy, educa-
tion, incubators, and spinoff ’s; industries can be engaged in producing goods, Entre-
preneurial venturing, product and service development; the government have given 
rise to new intermediary institutions, such as technology transfer offices, industry 
parks, and science parks. In addition, the government has given financing, policy for-
mulation, innovation support, and advisory services. Writers in the field like Etzkow-
itz (2002) state that with the establishment of the Triple Helix model of university, 
industry and government interactions, universities are expected to play a leading role 
in strengthening the relationship. This institutional configuration stimulates innova-
tion and technology transfer among the spheres. Hence, universities assumed to take 
the prime initiative in forging the triadic relationship.

The triple helix model has been widely adopted and as applied by policy-makers has 
participated in the transformation of each sector. There is a global competition and 
economic development between the university, government and industries (Kimatu, 
2016). Figure 1 shows the links between the university, industry, and the government 
for their mutual benefit.  Figure  2 depicts the conceptual framework for the study. 
Universities accept students with specific environmental qualities as input, as Fig. 2 
illustrates. In addition, they hire and prepare faculty members and supply the neces-
sary funds, materials, and knowledge to ensure their smooth operation. The inputs 
undergo some sort of processing as well, leading to the production of research results 
and skilled labor (graduates) for the economy. The labor market absorbs the knowl-
edge produced as well as the qualified manpower produced by the universities. They 
also provide feedback for the improvement of each of the parts and keep the system 
cyclical. The government maintains university and industry balance by setting rules, 

Technology 
Transfer and 
Innovation 

Government

IndustryUniversity

Fig. 1 The triple helix model university–industry–government relations
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providing safeguards, and allocating resources, particularly in developing coun-
tries, while universities are responsible for research output quality and knowledge 
production. 

Triple helix and policy making

The triple helix model has been used as a lens through which evolving relationships 
between university, industry and government can be analyzed (Galvao et al., 2019; Rod-
rigues & Melo, 2013). However, according to Etzkowitz (1994), it can also be a policy-
making tool. It has been applied for both purposes by government organizations, such 
as the United States Department of Energy (Etzkowitz & Leydesdorff, 1995). Etzkow-
itz argues that after the end of the Soviet Era, triple helix inspired policies were imple-
mented in Eastern Europe to promote their growth. In Sweden, the triple helix policy 
aimed at tying together innovation initiatives at different scales to increase their overall 
efficiency (Etzkowitz, 2007, 2008).

Public policy problems are socially complex due to a range of stakeholders who involve 
in the coordinated action. Not only promoting systems modeling as a methodology in 
policy development, but the workshops also provided evidence on the importance 
of having a holistic or systemic approach in formulating policies to address a complex 
national problem that requires interactions among stakeholders (Sunitiyoso et al., 2012). 
The triple helix model has also been applied to developing countries and regions (Cai & 
Amaral, 2021; Ferdinands et al., 2023; Fidanoski et al., 2022; Saad & Zawdie, 2011). The 
breakdown of the inefficiency score for different inputs reveals that countries have the 
largest potential for reducing  CO2 emissions and the least room to reduce the Educa-
tion Index and Civil Society Participation (Fidanoski et al., 2022). A series of activities in 
the knowledge, innovation, and consensus areas achieve the Triple Helix systems’ overall 
function, which is the generation, distribution, and use of knowledge and innovation. 
This viewpoint offers a more detailed understanding of the movement of resources and 
knowledge inside and across the spaces, which aids in identifying any gaps or obstruc-
tions. It also gives an explicit framework for the systemic interaction between Triple 
Helix players that was previously absent. The articulation and non-linear interactions 

Fig. 2 Conceptual framework for the study
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between the spaces, seen through the lens of Triple Helix Systems, can produce novel 
combinations of information and resources that can further innovation theory and prac-
tice, particularly at the regional level (Ranga & Etzkowitz, 2013, 2015; Sunitiyoso et al., 
2012).

The quadruple Helix Model: It is built on the innovation economics triple helix model; 
the quadruple helix model adds civil society and the media as a fourth element to the 
framework of interactions between university, industry, and government (Cai & Lattu, 
2022; Shin et al., 2023). Elias G. Carayannis and David F. J. Campbell co-developed the 
quadruple helix and the quintuple innovation helix framework; the quadruple helix was 
detailed in a 2009 study (Carayannis et al., 2012; König et al., 2021; Shin et al., 2023). 
With the introduction of civil society and the environment as pillars and focal areas of 
policy and practice, the framework significantly broadens and extends the triple helix 
model of innovation economics. The environment stresses the sustainability priorities 
and exigencies that need to inform and moderate both top-down policies and prac-
tices as well as bottom-up initiatives. In particular, civil society emphasizes the role of 
bottom-up initiatives complementing top-down government, university, and industry 
policies and practices (Cai & Lattu, 2022; König et  al., 2021). Simultaneously, a num-
ber of authors were investigating the idea of an extension of the triple helix model of 
innovation to a user-oriented quadruple helix (Cai & Etzkowitz, 2020; Cai & Lattu, 2022; 
Leydesdorff & Smith, 2022). The goal is to close the gaps that exist between innovators 
and consumers, or civil society. In fact, this paradigm argues that the triple helix model 
limits the potential influence of developing technologies because they do not necessar-
ily align with societal wants and requirements. This approach places equal emphasis on 
universities’ civic responsibilities as well as their roles in teaching and research. The idea 
of a “media-based democracy” is also included in the quadruple helix model. Carayan-
nis and Campbell, quoting Plasser, define this as “media reality overlaps with political 
and social reality; perception of politics primarily through the media; and the laws of 
the media system determining political actions and strategies” (Awasthy et  al., 2020; 
Carayannis et al., 2012; González-Martinez et al., 2021). According to Carayannis and 
Campbell, this fourth helix encompasses both civil society and innovation users, recog-
nizing that knowledge and innovation policies and strategies need to involve the “public” 
in order to effectively accomplish goals and objectives (Carayannis & Campbell, 2010, 
2021; Steenkamp, 2019).

The quintuple helix model: The quintuple helix model is based on the triple and 
quadruple helix models and adds as the fifth helix the natural environment, “where 
the environment or the natural environments represent the fifth helix.” The quintu-
ple helix views the natural environments of society and the economy as drivers for 
knowledge production and innovation, thus defining opportunities for the knowledge 
society and knowledge economy. “The Quintuple Helix can be proposed as a frame-
work for transdisciplinary and interdisciplinary analysis of sustainable development” 
(Campbell & Carayannis, 2013; Carayannis et al., 2012). It relates knowledge, innova-
tion and the environment (natural environments) to each other. The quadruple and 
quintuple innovation helix framework describes university–industry–government–
public-environment interactions within a knowledge economy (Carayannis et  al., 
2012). The most important constituent element of the quintuple helix is knowledge, 
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which, through a circulation between societal subsystems, changes innovation and 
know-how in a society and for the economy (Carayannis et  al., 2012). As indicated 
in Fig. 3,The quintuple helix visualizes the collective interaction and exchange of this 
knowledge in a state by means of the following five subsystems (i.e., helices): (1) edu-
cation system, (2) economic system, (3) natural environment, (4) media-based and 
culture-based public (also ‘civil society’), (5) and the political system (Carayannis 
et al., 2012). Each of the five helices has an asset at its disposal, with a societal and 
scientific relevance (see Fig. 3).

1) The education system defines itself in reference to academia, universities, higher 
education systems, and schools. In this helix, the necessary ‘human capital’ (e.g., 
students, teachers, scientists/researchers, academic entrepreneurs, etc.) of a state is 
being formed by diffusion and research of knowledge.

2) The economic system consists of industry/industries, firms, services and banks. 
This helix concentrates and focuses the economic capital (e.g., entrepreneurship, 
machines, products, technology, money, etc.) of a state.

3) The natural environment subsystem is decisive for sustainable development and pro-
vides people with natural capital (e.g., resources, plants, variety of animals, etc.).

4) The media-based and culture-based public subsystem integrates and combines two 
forms of capital. This helix has, through the culture-based public (e.g., traditions, val-
ues, etc.), a social capital. In addition, the helix of media-based public (e.g., television, 
internet, newspapers, etc.) contains capital of information (e.g., news, communica-
tion, social networks).

5) The political system formulates the will, i.e., where the state is heading, thereby also 
defining, organizing, and administering the general conditions of the state. There-
fore, this helix has political and legal capital (e.g., ideas, laws, plans, politicians, etc.).

Fig. 3 The five helices of quintuple helix (Carayannis et al., 2012)
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Circulation of knowledge for sustainable development

The resource of knowledge is the most important ‘commodity’ in the quintuple helix, 
and the circulation of knowledge continually stimulates new knowledge. As a result, 
each helix in the quintuple helix imparts knowledge to the others in order to advance 
and pioneer novel technologies that increase sustainability. The example of how educa-
tion is injected into sustainable development and circulates throughout the economy in 
five steps helps to easily understand the circle of knowledge (see Fig. 4) (Carayannis & 
Campbell, 2010; Carayannis et al., 2012; König et al., 2021).

Step 1: When investments flow into the education helix to promote sustainable 
development, they create new impulses and suggestions for knowledge creation in 
the education system. Therefore, a larger output of innovations from science and 
research can be obtained. Simultaneously, teaching and training improve their effec-
tiveness. The output that arises from human capital for sustainable development is 
then an input into the economic system helix.
Step 2: Through the input of new knowledge via human capital into the economic 
system helix, the value of the knowledge economy consequently increases. Through 
the enhancement of knowledge, important further production facilitates and devel-
ops opportunities for a sustainable, future-sensitive green economy, based on knowl-
edge creation. This knowledge creation realizes in the economic system new types 
of jobs, new green products and new green services, together with new and decisive 
impulses for greener economic growth. In this subsystem, new values, like corporate 
social responsibility, are demanded, enabling and supporting a new output of know-
how and innovations by the economic system into the natural environment helix.
Step 3: This new sustainability as an output of the economic system is a new input of 
knowledge in the natural environment helix. This new knowledge ‘communicates’ to 
nature and results in less exploitation, destruction, contamination, and wastefulness. 
The natural environment can, thus, regenerate itself and strengthen its natural capi-
tal, and humanity can also learn from nature via new knowledge creation. The goal of 
this helix is to live in balance with nature, to develop regenerative technologies, and 

Fig. 4 Effects of investments in education for sustainable development (Carayannis et al., 2012)
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to use available, finite resources sustainably. Here, natural science disciplines come 
into play, forming new green know-how. This know-how is then an output of the 
natural environment subsystem into the public helix.
Step 4: The output of the natural environment results in an input of new knowledge 
about nature and a greener lifestyle for the media-based and culture-based pub-
lic helix. Here, the media-based public receives information capital, which spreads 
through the media information about a new green consciousness. This capital should 
provide incentives on how a green lifestyle can be implemented in a simple, afford-
able, and conscious way, i.e., knowledge creation. This knowledge creation promotes 
the social capital of the culture-based public, on which a society depends for sus-
tainable development. This know-how output then serves as new input, about the 
wishes, needs, problems, or satisfaction of citizens, for the political system helix.
Step 5: The input of knowledge into the political system is the know-how from the 
media-based and culture-based public together with the collective knowledge from 
the three other subsystems of society. Important discussions on this new knowl-
edge in the political systems are necessary impulses for knowledge creation. The 
goal of this knowledge creation is political and legal capital, making the quintuple 
helix model more effective and more sustainable. Consequently, there is an output of 
suggestions, sustainable investments, and objectives. This leads to the circulation of 
knowledge back into the education system.

Results and discussion
Challenges of university–industry linkage in technology transfer

Several researchers and practitioners have identified various factors that can facilitate or 
hinder the process of transferring knowledge and technology from academia to indus-
try (Panagopoulos & Carayannis, 2013; Sideri & Panagopoulos, 2018). Some of the main 
challenges that hinder the development and performance of university–industry link-
ages are

a) Knowledge differences: Universities and industries often have different types of 
knowledge, such as tacit vs explicit, basic vs applied, general vs specific. These differ-
ences can make it difficult to communicate, understand, and integrate the knowledge 
across the two sectors.

b) Goal differences: Universities and industries also have different goals and incen-
tives, such as academic freedom vs commercialization, curiosity-driven vs problem-
oriented, long term vs short term. These differences can create conflicts of interest, 
misalignment of expectations, and difficulties in evaluating the outcomes of the col-
laboration.

c) Cultural differences: Universities and industries have different organizational cul-
tures, norms, values, and practices, such as openness vs secrecy, collaboration vs 
competition, peer-review vs market feedback. These differences can affect the trust, 
commitment, and satisfaction of the partners involved in the collaboration.

d) The lack of trust and communication between the partners.
e) The cognitive and cultural barriers that prevent the effective transfer and absorption 

of knowledge.
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f ) The cost and risk involved in the collaboration process.
g) The legal and ethical issues related to the ownership and protection of intellectual 

property.

Strategies for strengthening university–industry linkage

To overcome these challenges and enhance university–industry linkages, various pos-
sible strategies and frameworks have been proposed. Some of the common strategies 
include

• establishing clear goals, roles, and responsibilities for each partner; it can help to pre-
pare clear and transparent policies and guidelines for collaboration and technology 
transfer.

• fostering a culture of collaboration and trust among the partners: Trust is essential 
for building and maintaining a successful university–industry linkage. Trust can 
reduce uncertainty, increase information sharing, enhance cooperation, and foster 
mutual learning among the partners.

• developing effective communication and feedback mechanisms: Communication is 
crucial for facilitating knowledge transfer in university–industry linkage. Communi-
cation can improve understanding, reduce ambiguity, resolve conflicts, and coordi-
nate actions among the partners.

• creating and supporting intermediary organizations that can facilitate the identifi-
cation, matchmaking, negotiation, and management of linkages. Intermediaries are 
actors or entities that can bridge the gap between universities and industries. Inter-
mediaries can provide services such as matchmaking, brokering, advising, training, 
and funding.

• mutual understanding, and respect among partners,
• providing incentives and rewards for UIL participants; both academics and firms to 

engage in linkages
• promoting networking and learning opportunities among the partners.
• evaluating the outcomes and impacts of university industry linkage.
• Experience: Experience is a valuable asset for enhancing university–industry collabo-

ration. Experience can increase familiarity, confidence, competence, and reputation 
among the partners. Experience can also help to identify and overcome potential 
challenges and leverage existing opportunities. UIL is a complex and dynamic phe-
nomenon that requires continuous learning and adaptation. By following the above 
strategies and frameworks, universities and industries can enhance their collabora-
tion and achieve mutual benefits.

Impact of university–industry linkage on economic growth

University–industry linkage (UIL) is the interaction between universities and industries 
to exchange knowledge, skills, and resources for mutual benefit. UIL can have various 
forms, such as joint research projects, technology transfer, consultancy services, training 
programs, student internships, etc. UIL can have a positive impact on economic growth 
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by enhancing innovation, productivity, competitiveness, and entrepreneurship in both 
sectors. According to some studies, UIL can affect economic growth through capital for-
mation and human capital, which are variables of the endogenous growth model (Soe-
giarto et al., 2022). Capital formation refers to the accumulation of physical and financial 
assets that can be used for production. Human capital refers to the stock of skills and 
knowledge that can increase the efficiency and creativity of workers. UIL can contribute 
to capital formation by facilitating the transfer and commercialization of new technolo-
gies and innovations from universities to industries. UIL can also contribute to human 
capital by improving the quality and relevance of education and training for students 
and workers. However, the impact of UIL on economic growth may vary depending on 
the context and characteristics of each country. For example, a study by Togoontumur 
and Cooray (2023) found that UIL significantly and positively affects economic growth 
through capital formation for a panel of 124 countries. However, there was no such indi-
rect effect in high and upper–middle–income countries separately. Another study by 
Arenas and González (2018), and Terán-Bustamante et. al. (2021) examined the effect 
of university technology transfer (UTT) and university–industry collaboration (UIC) 
on economic growth for a panel of 53 African countries (Bareke 2018). They found that 
UTT is negatively associated with economic growth in fixed effect and ordinary least 
squares (OLS) models, whereas UIC shows no significant impact in fixed-effect but a 
significant positive effect in OLS models (Puerta-Sierra & Jasso, 2020; Terán-Bustamante 
et al., 2021). These results suggest that UIL is not a panacea for economic growth, but 
rather a complex and context-specific phenomenon that requires careful analysis and 
policy intervention. Some factors that may influence the effectiveness of UIL include the 
quality and quantity of research output from universities, the absorptive capacity and 
innovation demand from industries, the institutional and legal framework for intellec-
tual property rights and contracts, the availability and accessibility of funding and infra-
structure, and the cultural and social norms and values of collaboration.

Conclusion and recommendations
Conclusion: the way forward for university–industry linkages

University–industry linkages (UILs) are important mechanisms for fostering innova-
tion and economic development in emerging and developed economies. However, 
they are not easy to establish or sustain. University–industry linkages require care-
ful planning and management from both universities and industries. They also require 
supportive policies and institutions from the government and other stakeholders. Uni-
versity–Industry Linkages can provide benefits for both universities and industries, such 
as access to knowledge, skills, resources, innovation, competitiveness, enhancing pro-
ductivity, markets, and networks. Though, UILs also face challenges and barriers, such 
as institutional differences, cultural gaps, trust issues, intellectual property rights, and 
regulatory frameworks. Therefore, it is essential to understand the factors that influence 
the evolution and success of UILs, and to design policies and strategies that can enhance 
their effectiveness and impact. Effective and efficient University–Industry Linkage is a 
necessary condition for knowledge and technology transfer from university to the indus-
try. University graduates and research outputs have to be absorbed by the industry. Uni-
versity–industry linkages play an important role in technology transfer. They help to 
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bridge the gap between academia and industry by facilitating the transfer of knowledge 
and technology from universities to industry. This can lead to the development of new 
products and services, as well as the creation of new businesses and jobs. The following 
conclusions were drawn from the study:

a) University–industry linkages can help to promote innovation and economic growth 
by facilitating the transfer of knowledge and technology from universities to indus-
try.

b) The success of university–industry linkages depends on a number of factors, includ-
ing the availability of funding, the quality of research being conducted, and the level 
of collaboration between universities and industry.

c) University–industry linkages can help to address societal challenges by promoting 
the development of new technologies and products that can improve people’s lives.

d) Intermediaries play a key role in facilitating technology transfer from universities to 
industry by overcoming relational barriers and are better suited to help small firms 
than large.

e) Research on academic engagement and technology transfer or commercialization 
offers important insights into the relationship between characteristics, activities and 
abilities of individual academic researchers, with outcomes such as successful tech-
nology transfer and commercialization.

Recommendations

Some of the possible implications and recommendations for policy-makers and prac-
titioners are

a) To increase collaboration between businesses and academic institutions. This pro-
motes the sharing of knowledge, advances technology, and reduces the need for 
human labor.

b) To provide incentives and support for both universities and industries to engage in 
UILs, such as funding schemes, tax breaks, awards, recognition, training, mentoring, 
and networking.

c) To foster a culture of collaboration and trust between universities and industries, and 
to promote mutual understanding and respect for each other’s missions and values.

d) To facilitate the creation and maintenance of UILs, such as by providing intermediar-
ies, platforms, brokers, matchmakers, etc., that can help identify potential partners, 
coordinate activities, monitor progress, and resolve conflicts.

e) To ensure a conducive legal and regulatory framework for UILs, such as by protect-
ing intellectual property rights, ensuring ethical standards, and reducing bureau-
cratic hurdles.

f ) To foster circumstances and creating awareness of technology transfer for both 
higher education institutions and industries.

g) To evaluate the performance and impact of UILs, such as by developing indicators, 
metrics, methods, and tools, that can capture the outputs, outcomes, and impacts of 
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UILs at different levels (individuals, organizations, sectors, regions), and over differ-
ent time horizons (short term vs long term).
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