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Abstract

Collaboration between universities and the industry has long been regarded as critical for innovation through knowledge
diffusion. Despite its long history, several barriers to such collaboration persist in Sri Lanka, a developing Asian country,
and the ways to overcome them are unclear. Understanding how knowledge is generated and how its dissemination path
could be defined is vital for the country’s development. This study was conducted to answer the research question: How
can knowledge diffusion in university-industry collaboration foster ICT innovations in Sri Lanka?

The thesis consists of four interrelated studies. The first study was an exploratory case study to understand the current
situation in Sri Lanka concerning university-industry collaboration (UIC) and ICT innovations. The second study focused
on exploring the best UIC practices in other countries using a systematic literature review. The third study examined the
success criteria for ICT innovation in Sweden using an exploratory case study. After identifying potential attributes for
UIC and ICT innovations, a survey-based study was used to investigate the behavioural intentions of the end-users, who
were university students, regarding the use of an ICT system for knowledge diffusion in Sri Lanka.

The first study found that university-industry collaborations in Sri Lanka are conducted primarily based on personal
relationships, are short-term, and are mostly ad hoc. Both parties are interested in formalising the UIC structure and believe
that systematic collaboration will reduce current impediments to collaboration. An ICT system can mitigate geographical
distance issues and the problem of efficient collaboration and communication. The second study proposes management
directives, financial support, distance issue, policy, and heterogeneity in collaboration as characteristics for increasing UIC
for ICT innovations in Sri Lanka. According to the third study, education and mindset, risk-taking environment, embracing
failures, digitalisation, and collaboration are important conditions of ICT innovations in which Sri Lanka could benefit from
Sweden. The fourth study was about the usefulness of the ICT system and behavioural intentions to use it. Its perceived
usefulness and how easy it is to use increases intentions to use the ICT system. Making the system easier to use would
improve its usefulness and thereby the intentions to use it. The system's trialability would also improve its ease of us.

Conclusion: Fostering ICT innovations in the country, providing knowledge input for the innovation process, making
use of R&D results, and creating new knowledge is an important part of support for university students. Universities
in Sri Lanka need to develop an innovative mindset among undergraduates. Government policies will be necessary to
support innovation activities in universities. An ICT system can be used as a channel for knowledge diffusion. Since this
intermediary is expected to be used mainly among undergraduates in universities, ease of using the system is a crucial
determinant for system use. It is recommended that future studies use more system attributes, including hedonic features,
to investigate user acceptance, as the main users of the system would be young undergraduates.
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1. Introduction

"Not all of the smart people work for your company. It will be paramount
for your smart people to find and collaborate with the other smart people
working elsewhere in the world, in order for your company to be success-
ful in innovation" (Chesbrough, 2015).

This thesis elucidates the way in which knowledge diffusion in university-
industry collaboration (UIC) can stimulate ICT innovations in developing
countries, particularly in Sri Lanka, a developing country in Asia. Innovation
is essential for businesses and the country's economy. Innovation is neither
merely a technological discovery nor just a great idea unless it impacts peo-
ple's lives. Beyond traditional idea generation, organisations can create the
circumstances for great ideas to take root, develop, and be implemented, ne-
cessitating the backing of a larger community. A firm's internal knowledge is
critical to its innovation propensity, and it is significantly important to explore
the external environment to harness external knowledge and supplement in-
house skills (Chesbrough, 2003b; Lazzarotti & Manzini, 2009). Using exter-
nal information sources is important to a firm's ability to innovate, and the
efficient implementation of innovation is linked to using diverse knowledge
sources, which provides a variety of learning possibilities that a firm may use
in terms of innovation (Chesbrough, 2003b; Lazzarotti & Manzini, 2009).
Collaboration between universities and industry is increasingly critical for ef-
ficient national innovation systems (Guimon, 2013). Education, research and
development, the economy, and government policies vary between developed
and developing countries. Information about the nature of innovation activi-
ties in developing nations, how countries acquire innovation capacity, how it
changes over time, and possible impediments to innovation, are limited in de-
veloping countries (Cirera & Maloney, 2017). The majority of research into
innovation has been conducted through the lens of advanced countries. Inno-
vation is generally viewed as the activity of highly educated workers in R&D-
intensive firms with strong links to the scientific community (ibid). Develop-
ing countries face more significant barriers to such alliances, calling for a dif-
ferentiated approach to promoting UIC (Guimén, 2013).



1.1 Research Background

Universities and ICT industries in Sri Lanka, institutions related to innovation,
and UIC activities were chosen. Global models are then examined in compar-
ison to the current context of the country. The success factors that could be
adapted from a country strong in innovations, Sweden, were studied. Sweden
has a journey from a poor agricultural nation to a prosperous innovation
leader. Government agencies relating to innovations, universities, and startup
companies in Sweden were selected in order to learn the best practices for
innovation and collaboration. Finally, the acceptability of an ICT system as a
UIC intermediary mechanism for promoting ICT innovations in Sri Lanka is
assessed. Participants for the overall research were drawn from technical,
managerial, and academic dimensions.

1.1.1 The Need for University-Industry Collaboration

The route to progress for Sri Lanka will have to rely on knowledge-intensive
activities. The twenty-first century is seen as based on an information-based
society, with scientific knowledge indicating socio-economic growth
(Morisson & Pattinson, 2020). Universities have three critical roles to play in
a country's economic prosperity: they generate good human resources, con-
duct research, and serve as information sources for innovations. Rather than
mindlessly adopting "solutions" developed elsewhere, local approaches that
promote knowledge generation, application, and dissemination will build re-
spect for a community's existing knowledge base. This strategy, as well as the
systematisation of local knowledge, will boost determination to solve prob-
lems (Fukugawa, 2017). Improved teaching, access to finance, reputation
growth, and access to empirical data from industry are typical incentives for
universities to collaborate with industry. Companies may be encouraged to
collaborate with universities for a variety of reasons. Access to complemen-
tary technological expertise (including patents and tacit knowledge), tapping
into a pool of competent people, providing training for existing or prospective
employees, using university facilities and equipment, and obtaining access to
government financing and incentives are some examples. Firms may also
strive to decrease risks by pooling R&D expenditure, and influencing univer-
sity teaching and research agendas (Guimdn, 2013).

Knowledge created in universities can be adopted into industries, and this
transfer between academia and industry can spur innovation. This kind of col-
laboration combines heterogeneous partners, and, more importantly, hetero-
geneous knowledge (Rajalo & Vadi, 2017). Studies (see Hewitt-dundas et al.,
2019; Cirera & Maloney, 2017) show that companies in developed countries
have benefited from university-industry collaborations. Collaboration pro-
vides industry with access to basic and applied research and improves the pool
of innovative research ideas. Collaboration allows scholars to obtain fresh
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ideas for their studies, and puts hypotheses to the test. A significant proportion
of publicly funded research initiatives also arise from industry problems en-
countered in consulting (Banal-Estafol et al., 2015; Mgonja, 2017). Industrial
funding is another benefit, and industry has been identified as a major source
of funding for academic research in recent years (Mgonja, 2017).

Emerging nations worldwide have a different series of challenges and barriers
to overcome in establishing strong university-industry partnerships (Temel &
Glassman, 2013). Since new technology is growing at an unforeseen rate
worldwide, technology transfer has become a complex issue in developing
countries. However, optimising the university-industry technology transfer
process in developing nations is becoming increasingly necessary so as to ac-
celerate technological innovation, accumulate knowledge, and establish intel-
lectual property rights (Abidin et al., 2014).

In order to maximise the impact of innovation systems in a developing coun-
try, innovation interventions (including information and communication tech-
nology for development (ICT4D)) must: (a) facilitate shared, local ownership,
with objectives driven by end-user community needs, and take account of pre-
vious interventions, good practices, and socio-cultural norms, (b) be co-de-
signed, co-created or adapted in consultation with crucial innovation stake-
holders, (c) strengthen the capacity of the local beneficiary and contributing
stakeholders, and, (d) address sustainability and broader socio-economic im-
pact after the intervention (Cunningham et al., 2015).

Even though developing countries lack policy-level decisions for innovation
and entrepreneurship, most research into innovation takes place in developed
countries. There is a substantial gap, however, between developed and devel-
oping countries in terms of education and industry.

1.1.2 Collaboration Gaps Between Developed and
Developing Countries

Many studies (e.g., Bruno et al., 2018; Wickramasinghe & Malik, 2018) have
found that developed countries benefit from UIC while developing countries
face many challenges that need to be overcome for successful university-in-
dustry collaboration. Universities in developing countries, for instance, face
higher levels of resource scarcity with respect to finance, physical infrastruc-
ture, and capabilities. There are some UIC models in the world scientific lit-
erature which can be adapted in developing countries, however, following an
evaluation of the local context.

Developing countries lack necessary infrastructure facilities and human capi-
tal (Nsanzumuhire & Groot, 2020). The distance between university and in-
dustry is a barrier due to poor mobility resulting from poor transportation in-
frastructure, capacity, and quality. Government intervention in UIC appears
to be seen as less critical, owing to other policy initiatives aimed at improving
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social and economic circumstances (Wickramasinghe & Malik, 2018). Uni-
versity education in developing countries is generally focused on producing
marketable graduates rather than entrepreneurial graduates. University-indus-
try collaboration is limited to curriculum development in order to improve
undergraduate and graduate studies, and student internships; building absorp-
tive capacity to adopt and disseminate existing technologies; and focusing on
appropriate technologies to respond to local needs, business incubation ser-
vices, and entrepreneurial education.

Hershberg et al. (2007) claim that most universities in developing economies
do not conduct research. In countries such as India, most universities struggle
to provide the essentials of education due to lean budgets, poorly paid faculty,
and limited physical infrastructure (ibid). Given the financial limitations and
the enormous unsatisfied demand for higher education, it is unrealistic to ex-
pect most universities to do more than make small incremental adjustments to
the existing paradigm to increase educational quality progressively. A small
number of top institutions, on the other hand, can be persuaded to play a re-
search role that complements the efforts of research institutes and the corpo-
rate sector. As these institutions gain experience and improve their teaching
and research capabilities, UICs may begin to expand, and the universities may
eventually spawn clusters of technology-intensive enterprises. Where univer-
sity-industry connections do exist, they are confined to consultancies and
small-scale contract research. According to Parker (1992), collaboration bar-
riers in developing countries mainly result from the academic culture adopted
from developed countries, which conflicts with the needs of developing coun-
tries. The reward structure of universities in developing countries is also based
on promotion criteria that are easily counted, such as publications.

Some developed countries, such as the United States, Germany, and the
United Kingdom have devised acceptable university-industry-research strate-
gic collaborations based on national circumstances (Feng et al., 2011). In
OECD countries, even those with the most vibrant university sectors, univer-
sity-based researchers account for a modest proportion of the total patents
awarded, with the vast majority going to the business sector. Most universities
with technology licensing agreements barely cover their expenditure, and the
revenues of the front-runners are only a few million USD at most, representing
a negligible percentage of their yearly budgets (Sampat et al., 2004). Among
Asian economies, Singapore is pursuing the US model of the UIC most
closely. The National University of Singapore (NUS) exemplifies how a uni-
versity in an innovation ecosystem is coping with the transition to an “entre-
preneurial university" paradigm. The "Global Knowledge Enterprise™ vision
was introduced in the 1990s for the NUS, complementing the goal of local
workforce development with the additional goal of making the university a
global educational hub by attracting top foreign students and faculty in com-
petition with other leading universities around the world. Various initiatives
were taken by NUS, such as the “NUS Enterprise”, “NUS Entrepreneurship
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Centre”, and “NUS Overseas College”, to promote entrepreneurial graduates
and collaborate with foreign locations such as Silicon Valley, Shanghai, and
Stockholm (Hershberg et al., 2007).

This comparison of UIC between developed and developing countries demon-
strates that developed countries benefit from successful UIC while developing
countries are struggling to overcome barriers to collaboration.

1.1.3 Background of the UIC in Sri Lanka

As a developing country, Sri Lanka is yet to mitigate some issues pertaining
to its low level collaboration and innovation ecosystem. Weerasinghe (2017)
claims that the prevailing culture within the universities of Sri Lanka is not
supportive of UIC, and that they are mostly teaching-oriented. The lack of
resource availability in universities and frequent changes in government poli-
cies also hinder successful collaboration. Small and medium-sized enterprises
(SME) are reluctant to visit universities for knowledge exchanges as they are
unaware of university capacities, and believe that universities cannot solve
industrial problems (Weerasinghe & Jayawardane, 2018). Wickramasinghe
and Malik (2018) claim that universities and industries in Sri Lanka also
“speak different languages,” and that they are partly disconnected, and do not
know what they can offer each other. Weerasinghe and Jayawardane (2015)
claim that industries in Sri Lanka neither use external knowledge sources nor
have sufficient links with external companies to absorb new knowledge into
their innovation activities, resulting in a poor innovation climate.

A study funded by the World Bank (Esham, 2008) in Sri Lanka, suggests that
both academics and industrialists have identified a lack of proper procedures,
mechanisms, and conducive structure for collaboration as significant barriers
hindering U-I interactions. From the perspective of academia, other prominent
barriers to UICs include a lack of time due to heavy workloads, and a lack of
laboratory facilities to carry out research and development work for industry.
The lack of time due to inefficient, manual, and face-to-face meeting work
structures, could be addressed with ICT solutions. In contrast, the industry
cited the low commercialisation potential of university research, and a lack of
interest among academics in collaborating with industry, as other prominent
barriers. Sri Lanka ranked 101 among 131 economies featured in the Global
Innovation Index 2020. Sri Lanka performed poorly in the sub-indices of In-
stitutions (119th) and Human Capital and Research (119th), while showing
strength in infrastructure (78th), Business Sophistication (70th), and
Knowledge and Technology Output (68th). The country ranked 118th in the
Market Sophistication sub-index and 100th in Creative Outputs (Cornell Uni-
versity, INSEAD, 2020). Among these indices, the Knowledge and Technol-
ogy index has the best results in comparison with other indices, and the coun-
try could benefit from this advantage.



The ICT sector also demonstrates considerable development and the potential
to grow further, although indicators for overall innovations are at a lower
level. The export revenue of this sector increased from US$ 166 million in
2006 to US$ 968 million in 2017, with a workforce of over 85,000. With over
90% value addition and high-paying jobs, it has significantly affected eco-
nomic growth. According to the Global Startup Ecosystem Report GSER 2020
(Startup Genome LLC, 2020), the value of Sri Lanka's Startup ecosystem has
more than quadrupled, from LKR 5.4 billion to LKR 21.8 billion, in the past
two years. The country ranks number one for affordable talent in the Asia-
Pacific region. Sri Lanka is emerging as a global destination of choice for
knowledge solutions. According to Raudabaugh et al. (2021), Sri Lanka
ranked among the top 25 in the global location index for countries as digital
hubs based on four major categories: financial attractiveness, people skills and
availability, business environment, and the new digital resonance category.
Increased government intervention enables these locations to thrive as centres
of advanced R&D, and to reach the next level of innovation (ibid). E-com-
merce in Sri Lanka is supported by the low cost of data, as affordability is one
of the top three factors affecting customer decisions to get online and stay
online. Sri Lanka is ranked 21 out of 181 countries for mobile broadband
prices based on prices in USD as a percentage of GNI per capita, which is one
of the lowest prices in the world. Lower prices lead to greater adoption and
use, supporting online business growth as more people use internet services
(PwC, 2019).

This background provides an important point of departure for investigating
how ICT innovations can be stimulated in Sri Lanka within a collaborative
platform of universities and industries.

1.2 Research Context

1.2.1 ICT Innovation Landscape in Sri Lanka

Sri Lanka is a lower-middle-income country with a GDP per capita of USD
3853.1 and a population of 21.8 million in 2019 (World Bank, 2021). The
average literacy rate is 91.7%; 98.8% among those aged 15 to 24, and 79.1%
among those aged 65 and older. Sri Lanka was ruled by the United Kingdom
for 133 years, from 1815 to 1948, and therefore inherited their education and
administrative systems. The country has also experienced war that is nearly
thirty years old, and a significant tsunami natural disaster in 2004, resulting in
an economic downturn. After the ending of the 30-year civil war in 2009,
however, Sri Lanka’s economy showed promising signs of development, with
an average growth of 5.8% during 2010-2017, although this has slowed down
in the past few years. According to the Central Bank of Sri Lanka, the
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country’s GDP reached USD 88.9 billion in 2018, and the economy grew by
3.3% in 2017 and 3.2% in 2018. The services sector continued to grow by
4.7% in 2018 compared to a 3.6% growth rate in 2017. Financial service ac-
tivities and ICT programming consultancy and related activities were major
growth catalysts in the services sector, with a growth rate of 11.8% and 10.8%
in 2018 (PwC, 2019). These significant milestones are shown in Figure 1.

Growth in services
sector

4.7% in 2018

Gained = Economy 3.6% in 2017
;ﬂee&e(n ence from 5.8% IT services 10.8%

in 2018

2009 § 2018
T e e e e e
1948 | 2010-2017 | 2018

Ended a 30-year- Economy
old civil war 3.3% in 2017
3.2% in 2018

Figure 1: Significant milestones in Sri Lanka

In 2021, government spending on education accounted for 9.1% of overall
government spending, and 1.81% of the GDP. According to the most recent
figures, there are 281.29 researchers per million people, and the gross domes-
tic expenditure on research and development is 0.10% of GDP. The gross do-
mestic expenditure on R&D is shown in Table 1. There was a significant in-
crease in money received from overseas for R&D operations in 2017, with the
largest allocations going to the government and private entities. Agricultural
sciences have the most significant science percentage, valued at 35.76%,
while engineering and technology receive the second-highest share, valued at
20.19% (UNESCO, 2021).



Table 1: Gross domestic expenditure on R&D (GERD) in Sri Lanka
(Modified from UNESCO, 2021; National Science Foundation, 2018)

GERDDbY SOUIC® 5013 2014 2015 2016 2017 2018 2019

of funds (%0)

Er‘;:é”ess ENter- 4068 41.24 34.44 4349 4026 3957
Government 53.88 5617 59.64 5050 4659 53.07
Higher Education 0 0 0 0 0 0
Private Non-

i 0 0 233 0 0 0
Funds from

Funds 503 213 148 345 727 508

Not Specified 041 046 211 256 587 2.28

The Sri Lankan government has taken several steps in recent years to
strengthen the startup environment. The company registration procedure has
been entirely automated since 2018, and a web-based platform that provides
faster and more comfortable service has been implemented. The Export De-
velopment Board's "Enterprise Sri Lanka" initiative offers youth discounted
loans to help them launch their own businesses. "Spiralation” and "Disrupt
Asia," organised by the ICT Agency of Sri Lanka, are government-funded
events that provide entrepreneurs with exposure to investors, accelerators, and
mentors. “Spiralation” is a program that provides seed finance, market access,
and capacity building to companies, whereas ‘Disrupt Asia’ is a startup con-
ference and exhibition that brings together investors, academics, students, cor-
porations, and entrepreneurs (PwC, 2019). Colombo, Sri Lanka's commercial
city, has recently seen a surge in affordable co-working spaces, allowing busi-
nesses to network and exchange expertise. Many incubators and accelerator
programs help the increasing number of companies. Programs such as "Ven-
ture Engine" empower creators to pitch their ideas and become eligible for
funding from possible investors. Hackathons and contests hosted by universi-
ties and other companies offer a venue for inventions to be made, and energise
the startup ecosystem.

Sri Lanka ranks 101 on the Global Innovation Index (Cornell University, IN-
SEAD, and WIPO 2020), reflecting the shortcomings of the country's inno-
vation system. Other indications, however, suggest that the economy can be
developed due to ICT innovations and startups. According to the Global
Startup Ecosystem Report GSER 2020 (Startup Genome LLC, 2020), the
value of the Sri Lanka startup ecosystem has more than quadrupled in the last
two years, rising from LKR 5.4 billion to LKR 21.8 billion. In the Asia-Pacific
area, the country ranks first in terms of affordable talent. Sri Lanka is emerg-
ing as a top worldwide destination for knowledge-based solutions. According
to Raudabaugh et al. (2021), Sri Lanka rated in the top 25 nations for digital
hubs in its global location index based on four primary categories: financial
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attractiveness, people skills and availability, business climate, and the new
digital resonance category.

Increasing government intervention enabling these places to survive, as so-
phisticated R&D hubs will allow them to progress to the next innovation stage
(Raudabaugh et al. 2021). The cheap cost of data supports e-commerce in Sri
Lanka, since affordability is one of the top three factors influencing customers
to go online and remain online. Sri Lanka ranks 21st out of 181 nations in
terms of mobile broadband pricing in USD as a proportion of GNP per capita,
making it one of the lowest prices in the world. Lower pricing encourages
more acceptance and use, which aids in the growth of online businesses, as
more people utilise internet services (PWC, 2019). In summary, Sri Lanka has
growth potential in ICT innovations with the following opportunities and chal-
lenges:

e Even during an economic downturn in the country, ICT service sec-
tors have shown an increased contribution to the economy.

e The low amount of research and the low allocation of finance for re-
search is a challenge.

e The second highest allocation for R&D is for engineering and tech-
nology, indicating a positive move by the government.

e Several initiatives taken by the government to strengthen the startups
in Sri Lanka are a positive move.

e The strong increase in the value of Sri Lanka’s startup ecosystem is a
positive indicator.

¢ Ranking high in affordable talent, a destination for global knowledge-
based solutions, and being rated among top digital hubs.

e Cheap cost of data supports e-commerce

1.2.2 Overview of Universities and Industries in Sri Lanka

The university system in Sri Lanka was restructured through the No.16 Uni-
versity Act of 1978, which empowered the University Grants Commission
(UGC) as the apex body of the university system. This enabled UGC to plan
and coordinate university education, allocate funds to higher educational in-
stitutions (HEIs), maintain academic standards, regulate and administer HElIs,
and handle the admission of students to HEIs. The UGC and the Sri Lankan
government jointly manage and support 15 national universities and three
campuses. The UGC also has the power to grant permission to private higher
education institutes to offer degrees. Higher education institutes seeking au-
thorisation to offer degrees must, however, fulfil all the requirements the UGC
has stipulated through a circular. There are few private higher education insti-
tutes established, and they have been granted permission to offer degrees in
many disciplines.

Many studies based in Sri Lanka (Esham, 2008; Larsen et al., 2016; We-
erasinghe & Jayawardane, 2018) have found that most existing partnerships
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between Sri Lankan universities and companies are short-term relationships.
Most are informal interactions with little direct transfer of knowledge and in-
novation, however, both industries and universities have recognised the value
of the U-I partnership and are increasingly ready to fund it (Larsen et al.,
2016). Such funding will require formal collaboration between the university
and the industry.

1.3 Research Problem

As a developing country, Sri Lanka experiences a wide range of societal con-
cerns. Challenges involve the infrastructure, environment, quality in educa-
tion, medicine, and health (OECD, 2020), financial and economic concerns,
political issues, and safety (Poushter et al., 2014). These are just a sample of
the difficulties that many developing countries encounter. Infrastructure issues
include poor connectivity (such as the internet and computers), a bad road
network, and weak transportation which can detract from the efficiency of
employees and mobility. Environmental issues include loss of land area along
the coast, loss of tropical rainforest, contaminated land air and water, and poor
waste disposal. Problems in education include a shortage of educators, instruc-
tional resources and infrastructure in schools and universities, language barri-
ers, and a lack of training for educators (Sarvajayakesavalu, 2017). Medical
and health concerns include a lack of basic healthcare, particularly in rural
regions, customary practices that exacerbate medical problems, and a lack of
healthcare professionals. Financial and economic issues include low GDP,
poor trade balance and national debt, high unemployment, high inflation, the
low value of the national currency, low wages, widespread poverty (insuffi-
cient and poor quality food, lack of proper housing or homelessness, lack of
proper clothing, absence of protection against natural disasters, survival deci-
sions), poor or no public institutions, and low investments. Political issues in-
clude weak states, a lack of resources, corruption, inadequate training, human
rights violations, and the suppression of civil liberties. There is a paucity of
innovation in industries that cater to the demands and desires of customers.
Governments postpone decisions owing to a lack of resources such as data,
statistics, and expertise.

Establishing innovation processes that reinforce ICT innovations in order to
identify fundamental requirements is vital for both industry and society in a
developing country. An alternative place of focus are the universities, where
extensive R&D activities are conducted every year. The university should
work together with industry. When the problem is viewed at a micro-level
(making innovations in firms and organisations (Fagerberg, 2013)) it is noted
that university students are engaged in various academic competitions for idea
creation, but do not continue the process to innovation. There are many good

10



ideas in final-year thesis projects that are not brought to commercialisation
after the academic examinations, for example, but many of these projects have
a commercial value and require only minor enhancements. These ideas can be
further improved through collaborative mentoring with relevant experts in the
industry, and turned into innovation. A university is an excellent location for
acquiring domain expertise and performing research and development activi-
ties. Collaboration between universities and industries is the key concept at
the centre of new research in science, technology, and innovation policy stud-
ies.

While many nations benefit from strong university-industry collaboration,
UIC in Sri Lanka is relatively restricted to basic operations and perceived as
a traditional institution. The majority of existing partnerships are short-term
informal interactions with little direct transfer of knowledge and innovation
(Esham, 2008; Larsen et al., 2016; Weerasinghe, 2017; Weerasinghe & Jaya-
wardane, 2018). Both universities and industries are aware of the importance
of collaboration and the industry is willing to provide finance to streamline
collaborations (Larsen et al., 2016). However, universities are still mainly ded-
icated to producing employable graduates (Weerasinghe & Jayawardane,
2018). It is critical to identify and remove impediments to university-industry
collaboration in Sri Lanka in order to reap the full benefits.

The innovation process requires frequent and iterative interactions among in-
novative actors in universities and industries. Systematic and nonlinear
knowledge transfer between university-industry collaborative partners can op-
timise the innovation process (Morisson & Pattinson, 2020). OECD (2015)
found that innovation relies on a skilled workforce that can generate new ideas
and technologies, implement them, and bring them to the market. OECD
(2015) concluded that innovation needs a proper system for knowledge crea-
tion and diffusion that is capable of the systematic pursuit of fundamental
knowledge and diffuses knowledge throughout society. Much research has
been conducted to study the determinant factors of technological innovations
in developed countries (e.g. Fontana et al., 2003; Furman et al., 2002;
Wintjes, 2016). Very few investigations have been undertaken to explore the
determinants of technological innovations in developing countries, and devel-
oping countries produce far fewer innovations than advanced countries (Cirera
& Maloney, 2017).

University-Industry partnerships have a long history in many nations world-
wide (Ankrah & AL-Tabbaa, 2015), and universities play a significant role in
attaining economic growth in today's knowledge-based society. In Sri Lanka,
research is conducted in university-industry collaboration in general, but not
specific to the ICT domain. As described earlier, there are substantial potential
benefits for Sri Lanka in developing better conditions for creating ICT inno-
vations, and it is therefore important to identify barriers and challenges in this
particular domain. Furthermore, no study has been conducted comparing Sri
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Lanka with global practices or comparing another country for potential adap-
tation to the Sri Lankan context. Investigating a potential system that can act
as an ICT-supported intermediary for sharing knowledge between university
and industry is important.

1.4 Aims and Research Questions

The overall aim of this thesis is to create knowledge about factors affecting
university-industry collaboration to stimulate ICT innovations in Sri Lanka
through knowledge diffusion. The main research question in this study is ‘how
can knowledge diffusion in university-industry collaboration foster ICT inno-
vations in Sri Lanka?’ (RQ). The main research question was divided into four
research sub-questions:

Research sub-question 1. What is the current level of university-industry col-
laboration, and the ICT innovation ecosystem in Sri Lanka (RSQ1)?

Research sub-question 2. What factors of university-industry collaboration af-
fect ICT innovations in Sri Lanka (RSQ2)?

Research sub-question 3. What lessons can be learned from Sweden to esca-
late ICT innovations in Sri Lanka (RSQ3)?

Research sub-question 4. What are the major influential factors in an ICT-
supported knowledge diffusion system for innovation (RSQ4)?

These four research questions are answered in four interrelated studies in this
thesis.

The research begins with a comprehensive study exploring the current context
of UIC in the country as regards stimulating ICT innovations, answering
RSQ1. The rest of the research sub-questions in the study were planned based
on the identified barriers to systematic collaboration, ICT innovation, and
knowledge diffusion. RSQ1 was answered by Study I, focusing on recognis-
ing the role of universities and identifying the part played by industries in the
connection, the level of understanding, and willingness to collaborate with
consistency. The findings of this study were reported in Paper 1.

The RSQ2 was answered by Study 11, focusing on the factors contributing to
the success of UICs in fostering ICT innovations in other countries and how
these practices can be adapted to the Sri Lankan context. Examining the prac-
tices in other countries means that finding solutions to the identified issues in
the UIC in Sri Lanka is more feasible. Study Il thus focused on UIC factors in
fostering ICT innovations in Sri Lanka. The findings of Study Il are presented
in Paper II.
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Concentrating more closely on a single country where the data is accessible
and ranked highly in the innovation index was considered ideal for answering
RSQ3. Sweden ranked number two in the Global Innovation Index (Cornell
University, INSEAD, and WIPO 2020), and has a good record in well-known
ICT innovations. This factor motivated us to examine Sweden's innovation
process. Factors pertaining to ICT innovations were thus examined in Study
I11. The best practices suitable for Sri Lanka are presented in Paper III.
Study IV proposes a systematic model to strengthen ICT innovations in Sri
Lanka through knowledge diffusion. The suggested system is an ICT-sup-
ported intermediary system that considered a knowledge diffusion instrument
to encourage innovations by all stakeholders. The essential attributes that de-
termine the behavioural intention to use such systems are presented in Study
IV and available in Paper IV.

Table 2: Research questions and associated publications

Research Sub-Question Paper | Theoretical approaches

1. What is the current level I Understanding the perspec-
of university-industry col- tives of human capital on
laboration and the ICT in- UIC and ICT innovation (in-
novation ecosystem in Sri dustry perspectives, univer-
Lanka? sity perspectives)

2. What factors of univer- I Grounded theory, system-
sity-industry collabora- atic literature review, the-
tion affect ICT innova- matic analysis

tions in Sri Lanka?

3. What lessons can be I Comparative analysis
learned from Sweden to es-
calate ICT innovation in

Sri Lanka?

4. What are the major influ- v Technology acceptance
ential factors inan ICT model (TAM), diffusion of
supported knowledge dif- innovation theory (DIT),
fusion system for innova- knowledge transference in-
tion? termediaries
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1.5 Definitions

1.5.1 University

According to the Oxford Dictionary, the definition of a university is “an insti-
tution of higher education with the authority to confer degrees and which has
been granted university status.” The meaning of “university” varies by nation,
and it is the government that usually gives them status. In Sri Lanka, the Uni-
versity Grants Commission (UGC) is the government entity authorised to
grant an institution the status of a university. Several countries have university
colleges in addition to universities, however, such university colleges do not
exist in Sri Lanka. Some higher education establishments in Sri Lanka have
the authority to grant degrees, although their names do not include "univer-
sity." The UGC does not grant these institutions university status, but rather
authority to bestow degrees and undertake research. This thesis refers to all
those institutes permitted to confer degrees and conduct research activities by
the UGC under the umbrella term “university”.

Universities are essential to the innovation system of the knowledge economy
age for contributing to a country's economic growth by generating qualified
human capital, transferring knowledge and technology to industry, and serv-
ing as the seedbed for new businesses. As a result, a university’s responsibil-
ities in the areas of knowledge and technical innovation are becoming more
diverse. The first study examines the academic perspectives of UIC in Sri
Lanka.

1.5.2 Industry

In the Oxford Learners Dictionary, the term "industry" is described as “the
people and activities involved in producing a particular thing, or in providing
a particular service.” (Hornby et al., 2000). The “industry” refers to the kind
of “business” inside an economy, while a “firm” is a business establishment
inside an industry. There can be many firms inside an industry. The industry
is not an entity, and a firm is a type of company. A firm is a type of business,
whereas an industry is a sub-sector of an economy. This thesis focuses on the
IT industry. The information technology (IT) industry comprises companies
that produce software, hardware, and semiconductor equipment, and compa-
nies that provide internet or related services.

Industry players are at the receiving end of the universities' knowledge and
technology, and are the actors of new contributions (Giones, 2019). Less is
known about the antecedents of industry participants and what drives them to
participate in such collaborations. This happens mainly when the participants
are small and medium-sized enterprises (SMEs) or organisations with little
expertise in collaborative innovation projects (ibid). Nsanzumubhire and Groot
(2020) emphasise that UIC in developing countries is frequently characterised
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by low demand for university knowledge by industry, indirect connections,
and generally informal relationships. The industry perspective on UIC in the
Sri Lankan IT industry is examined in Study I.

1.5.3 Collaboration

Collaboration is used in many ways, and has a variety of meanings to different
people. This thesis uses the following working definition: “Collaboration is a
mutually beneficial and well-defined relationship entered into by two or more
organizations to achieve common goals” (Mattessich et al., 1992).

This research investigates the phenomena of inter-organisational interactions
in the context of university-industry collaboration. It focuses on university-
industry collaboration for innovation, where knowledge is a critical asset. The
relationship includes a commitment to mutual relationships and goals, a
jointly developed structure and shared responsibility, joint authority and ac-
countability for success, and the sharing of resources and rewards. Collabora-
tive groups refers to universities and industries that join together in collabora-
tion. The individuals who represent collaborating groups are referred to as
stakeholders.

The term 'collaboration’ is generally interchangeable with its synonyms, 'co-
operation,' 'coordination,' and ‘partnership’, in this thesis.

1.5.4 University-Industry Collaboration

University-industry collaboration is a bi-directional relationship between a
university and industry organisations, established to enable the diffusion of
creativity, ideas, skills, and people with the aim of creating mutual value over
time (Chedid et al., 2020).

1.5.5 Knowledge

Knowledge is a highly enigmatic term with several variants and definitions.
The most commonly used definition of knowledge is “justified true belief”
(Nonaka, 1995). According to Pritchard and Neta (2008), the difference be-
tween opinion and knowledge comprises the condition of truth. The belief
condition requires that if someone makes a proposition, then they believe that
proposition. Finally, the justification condition requires a practical way of jus-
tifying that the belief is true. Zagzebski, (2007), however, claims that it is rea-
sonable to maintain knowledge as a form of belief, but this is not necessarily
helpful to search for a definition of knowledge since the concept of belief itself
needs definition. Still, it is widely assumed that the concept of belief is clearer
and less controversial (Zagzebski, 2007).
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1.5.6 Innovation

Many authors have characterised innovation in a variety of ways. Innovation
is described in the Cambridge Dictionary as “a new idea or method, or the use
of new ideas and methods.” According to Baregheh et al. (2009), innovation
is "the multi-stage process whereby organisations transform ideas into
new/improved products, services or processes, in order to advance, compete
and differentiate themselves successfully in their marketplace” According to
Rogers (1983), innovation is an idea, practice, or object perceived as new by
an individual or other unit of adoption. The definition of innovation used by
Baregheh et al. (2009) is used in this thesis as a working definition.

1.5.7 The concept of an Idea Bank

The vision of the Global Idea Bank

“The vision for the Global Idea Bank (GIB) is to create a vibrant, creative
online community who work within the Sustainable Development Goals
(SDGs) with trusted sources developing and sharing ideas. The Idea Bank
structures ideas for many purposes: general discussions, finding partners,
creating applications, co-writing articles, creating thesis topics, action-re-
lated work, innovations and development. Each project consists of individu-
als, and each project is based on ideas, with which the GIB people can join
forces internationally and have an impact locally and globally. It provides an
opportunity for personal growth and a connection to a larger purpose. Every
individual is important in the GIB. The universe consists of more than one star
and so does the GIB, and together we can create a brighter future” (Global
Idea Bank, 2019).

The Global Idea Bank (GIB) (Global Idea Bank, 2019) is a product developed
by an innovative startup supported by SU Holding (Stockholm University,
Sweden) to support strengthening innovations in the world, aligned with the
Sustainable Development Goals (SDGs). The GIB mainly addresses collabo-
ration barriers between universities, governments, companies, and societies to
acquire and implement valuable ideas discovered through problems. The GIB
comprises two sub-systems, the Local Idea Bank (LIB) and the National Idea
Bank (NIB), which ultimately connect with the GIB. The LIB targets acquir-
ing and disseminating ideas within the organisation, the NIB targets connect-
ing LIBs in the country context, and the GIB connects NIBs globally. This
thesis proposes the Idea Bank (GIB, NIB, LIB) as an ICT platform that is
about ideals as much as it is about ideas. This fact fuels innovation, since the
essence of innovation is about changing the world according to a particular
vision or an ideal (Nonaka, 1991). The Idea Bank is an antecedent of
knowledge management systems. The platform could be a potential solution
for disseminating knowledge across different social systems, and, more im-
portantly, among students, in order to obtain potential opportunities for inno-
vation. It is essential, however, to evaluate how users accept such systems, as
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there is no prior use, especially in universities and industries. This study was
conducted to measure user acceptance of LIBs as a source of innovation.

An individual who initiates an idea can also become the leader when develop-
ing the idea to become an innovation. Others can join and become members
of the innovation project. Those who initiate many ideas in the system can
become opinion leaders, and those interested in their domain of ideas can be-
come followers.

1.6 Research Contribution

This thesis intends to explore how the knowledge diffusion mechanism
through university-industry collaboration can stimulate ICT innovations in Sri
Lanka. It thus intends to contribute mainly to three stakeholders, but with an
overall benefit to the entire country.

Benefits to Society

The thesis offers a theoretical and practical understanding of how effective
UIC and ICT innovations may benefit society. The assessed Idea Bank system
(explained in Section 2.1.10), an ICT platform designed for cooperation,
meets the SDGs. Research projects by university students can be connected to
one of these aims, resulting in societal growth. Industries can collaborate with
a university to find innovative solutions and the potential commercialisation
of the ideas posited in the Idea Bank system related to societal issues.

Benefits to Universities

This study makes suggestions for implementing a successful university-indus-
try partnership, resulting in more inventive university students due to the col-
laboration. The study highlights the attributes required for university students
to be more innovative and increase innovation within universities by strength-
ening UIC. How universities in other countries benefit from UIC is discussed
in comparison to Sri Lanka. UICs create opportunities for students to find rel-
evant ideas for research and development with industry mentorship and fund-
ing. This will improve research quality at the micro-level, and make research
more effective by way of addressing real-world challenges. It is an opportunity
for students to become marketable graduates by obtaining industry-related
skills. The approach described in the study aids in making industrial
knowledge accessible to universities situated in remote locations.

Benefits to Industry

Collaborations between universities and industries might provide an oppor-

tunity for corporations to boost their R&D efforts. University researchers as-

sist industrial scientists in locating current research that is beneficial for de-

signing and developing new processes and products. This early glimpse of
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cutting-edge research provides businesses with a competitive advantage, since
it reduces the time taken to get a new product from the lab to the market,
boosting worldwide economic competition. Industries located far from uni-
versities where relevant knowledge expertise is available can still reach them
through the system.

A relationship between a university and industry sponsors also benefits a com-
pany's reputation. The university and corporate researchers can co-author ref-
ereed journal papers describing research findings. Companies can use joint
publishing as a public relations strategy to boost their image.

Finally, research collaborations between universities and industries benefit a
firm's research and development efforts (R&D). R&D is helped in two ways:
either via the production of novel goods based on current research, or by redi-
recting industrial development to more profitable areas. University research-
ers also assist industry scientists in resolving design and technical issues. Em-
ployees of companies frequently collaborate with academic partners to learn
new research methodologies.

1.7 The Contributions of Each Paper

Paper 1: The study presents UIC stakeholder perspectives of the current status
of the UIC, the innovation ecosystem for ICT innovations, and impediments
for a successful collaboration. The study also describes stakeholder views on
overcoming barriers to systematic collaboration. Another important contribu-
tion of this paper is the identification of collaboration gaps and impediments
for UIC in Sri Lanka.

Wijesinghe, C., Hansson, H., & Ranil Peiris, C. (2018). University-industry
collaboration for ICT innovation in Sri Lanka. Proceedings of E-Learn: World
Conference on E-Learning in Corporate, Government, Healthcare, and
Higher Education (E-Learn), Association for the Advancement of Computing
in Education (AACE) 553-558.

Paper 2: After the first study to understand the current mechanisms of collab-
oration between universities and industries in Sri Lanka, the second study ex-
plored conditions in the world. It presents the attributes of university-industry
collaborations that are supportive of a strong partnership. The results of the
study offer good insights for strengthening UIC in Sri Lanka. The attributes
identified in the literature for stimulating UIC are compared with the current
situation in Sri Lanka. The findings could contribute to the management of
universities and industries engaged in UIC, and inform policymakers. Im-
portant conditions for successful UIC were identified in this study based on
“lessons from the world”, and it could be very useful to consider this for the
development of strong UIC in Sri Lanka.
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Wijesinghe, C., Hansson, H., Ekenberg, L., & Hettiarachchi, E. (2020). Influ-
ential factors for ICT innovations in Sri Lanka university-industry collabora-
tion: A systematic literature review. Journal of Research Innovations and Im-
plications in Educations, 4(2007), 47—66.

Paper 3: According to explanation in Section 1.2.1, many indicators suggest
a trend in boosting ICT innovations in the country, however, implementation
mechanisms should be carefully examined. The findings are not meant to de-
velop one general theory because states are highly heterogeneous in size, in-
come level, and degree of cultural homogeneity (Chaminade et al., 2018).
With this in mind, this study examined the stimulating factors for ICT inno-
vations in Sweden and proposed recommendations for Sri Lanka within a fea-
sible context to improve ICT innovations in the country.

The study found a considerable gap between the two countries in education
and the innovative mindset of people, due to the learning environment. Other
factors which were considered important to success in Sweden, and less pre-
sent in Sri Lanka, were a risk-taking environment and capacity to embrace
failure, an open collaborative environment, and a high level of digitalised ser-
vices in the society. The study contributes to the thesis by identifying elements
that are essential for stimulating ICT innovations in Sri Lanka.

Wijesinghe, Chaminda, Henrik Hansson, and Love Ekenberg. 2021. Determi-
nants of ICT Innovations: Lessons Learned from Sweden and Sri Lanka. Ad-
ministrative Sciences 11: 135. https://doi.org/10.3390/admsci11040135

Paper 4: The necessity of an ICT-enabled system as a tool for exploiting sci-
entific information was emphasised by participants in UIC in Sri Lanka during
Study I. The study found that ICT tools can address the lack of proximity be-
tween universities and industries that are located far apart, costs for transport,
and difficulties of meeting in person. The importance of collaborative R&D
activities, knowledge dissemination from industries to universities and uni-
versities to industries was emphasised. The support given by a university to
an industry was considered inadequate for a robust university-industry collab-
oration. Furthermore, inadequate infrastructure facilities such as transport are
considered bottlenecks for solid partnerships. Universities and industry can
benefit from establishing appropriate channels and tools for collaboration.
(Bellini et al., 2018). Students engaging in research can be widely accepted by
industry and, subsequently, can affect society. There is a need for a systematic
collaborative platform where industry professionals and academics can en-
gage and share expert knowledge.

Academic supervisors can empower and guide students in theoretical aspects
and future directions. Innovation is an interactive process where diverse ex-
pertise is combined through communication among and across organisational
borders. The emerging concept of an Idea Bank is considered a tool for

19



disseminating ideas within an organisation and transferring knowledge be-
tween universities and industries. The study contributes to the thesis by iden-
tifying important conditions for accepting an IT intermediary system for
knowledge diffusion in UIC.

Wijesinghe, C., Hansson, H., & Ekenberg, L. User Acceptance of a Novelty
Idea Bank System to Reinforce ICT Innovations: Sri Lankan University-In-
dustry perspective. (Accepted to the International Journal on Advances in ICT
for Emerging Regions (ICTer)).

1.8 Structure of the Thesis

The thesis has five chapters that make up a comprehensive study. The first
chapter introduces the overall thesis, and explains the research background,
the context of the study, the research problem, and the articulated research
questions. The need for strong collaboration between universities and industry
is explained, as are gaps in UIC in developed and developing countries. The
definitions of key terms used in the thesis are presented at the end of the chap-
ter.

The second chapter presents the study's theoretical background, and it starts
with a presentation of the evolution of UIC. The concept of knowledge man-
agement is then described, as it is an important concept in the dissemination
of knowledge between universities and industry. The innovation process, from
idea generation to the diffusion of innovation, is explained thereafter. Theories
such as the diffusion of innovation theory and the related theories for technol-
ogy acceptance used in Study IV are presented. The importance of intermedi-
ary systems in UIC is also discussed in this section.

The research methodology is presented in the third section. This section is
composed of two subsections; the first subsection presents the theoretical
point of departure, and the second subsection presents the selection of suitable
methodologies for the study.

The fourth section of the thesis presents the results of four interconnected stud-
ies. Finally, a concluding discussion is presented with suggestions for future
research in Chapter Five. The discussion provides a critical reflection of the
results obtained in the four studies. This discussion also provides some cul-
tural traits related to innovations.
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2. Theoretical Background

This chapter presents the conceptualisation of university-industry collabora-
tion and the identification of research gaps to investigate how knowledge dif-
fusion between universities and industries can stimulate ICT innovations. The
following section presents the development of university-industry coopera-
tion, and how it is involved with a country’s economic growth.

2.1 The Evolution of University-Industry
Collaboration

University-industry collaboration began as a research collaboration between
university researchers and industrial scientists with the industrial revolution
back in the 1800s in the United States. Traditionally, industries sought part-
nerships with universities to identify and train their future employees. Eco-
nomic shifts worldwide meant that industries wanted to partner with universi-
ties, as the centres of knowledge creation. The capital requirement for
knowledge creation and technology was historically provided by governments
(Encyclopedia.com, n.d.). The first known case in the literature provides evi-
dence of university-industry collaboration involving Massachusetts Institute
of Technology’s (MIT) Research Laboratory of Applied Chemistry, which un-
dertook a paid research contract in 1927 (Kenney, 1987). The Bayh—Dole Act
in the United States sparked another wave of change in university-industry
collaboration after its passage in 1980 (Mowery, 1999). The Act allowed in-
dividuals and universities to go through patenting without heavy negotiations
with the federal government. This legislative reform is widely credited for
stimulating significant growth in university-industry technology transfer and
research collaboration in the US (Mowery & Sampat, 2004). The majority of
studies from 1980 to 1990 focused on academia, and particularly individual
academics (Bird & Allen, 1989; Louis et al., 1989). Research by Etzkowitz
(1983) into the entrepreneurial university, academic teams, and entrepreneur-
ial incentives among individual university academics was one of the first well-
recognised studies connecting the organisational and intra-organisational lev-
els.

A significant UIC research landscape outside the US, particularly in Europe
(Van Dierdonck et al., 1990), began in the early 1990s. The attitudes of the
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Belgian academic community towards university-industry technology trans-
fers were studied, and academic researchers themselves were relatively opti-
mistic about the effect of connections with industry on their academic activi-
ties. Asia (Fujisue, 1998; Branscomb et al., 1999) showed evidence of studies
of university-industry research collaborations.

Academics in the US positively affected university-industry collaboration
through empirical data and making theoretical contributions. The role of gov-
ernment in these university-industry spheres was changing in apparently con-
tradictory directions. Governments were offering incentives and pressing ac-
ademic institutions to go beyond performing their traditional functions of cul-
tural memory, education and research, and to make more direct contributions
to "wealth creation" (Etzkowitz & Leydesdorff, 1995). The introduction of the
concept “Triple Helix” by Etzkowitz and Leydesdorff (1995) was a critical
milestone in this era. In this paradigm, three spheres (university, industry, and
government) are identified as interactions mediated across otherwise pro-
tected borders through communication networks, and the technical advances
they create. The interfaces between these various functions work in a distrib-
uted model, resulting in knowledge of these communication systems and tech-
nological innovations. Although the Triple Helix paradigm contributed signif-
icantly to our knowledge of UIC, particularly at the policy level (by empha-
sising the multi-stakeholder character of UIC procedures), it has been criti-
cised for being theoretically vague and empirically problematic (Shinn, 2002;
Weingart, 1997).

Nonetheless, the Triple Helix idea became one of the most important theoret-
ical and analytical frameworks for UIC advances, particularly at the policy
level (Park & Leydesdorff, 2010). It was refined and extended throughout the
following decades. Triple Helix agents were developed over time, and as a
result, an innovative ecosystem formed as well. The main changes were the
rise of accelerator programs as a new player in the ecosystem, the early en-
gagement of corporations with startups, and the increased commitment of uni-
versities with capital funds (Pique et al., 2018). While policymakers and aca-
demics around the world believe that Triple Helix relationships between uni-
versities, industry, and government provide optimal conditions for innovation,
itis noted that the Triple Helix concept was developed based on the experience
of advanced economies in the West. There is little theoretical and empirical
evidence regarding whether the Triple Helix concept is relevant in non-West-
ern cultures (Cai, 2014).

The concept of open innovation by Henry Chesbrough (2003a) was an essen-

tial milestone in innovation. This model provides insights into how firms can

harness inflows and outflows of knowledge to improve their innovation suc-

cess. He defined open innovation as “the use of purposive inflows and out-

flows of knowledge to accelerate internal innovation and expand the markets

for external use of innovation” (Chesbrough, 2015). The inbound mode has
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been far more popular among researchers than the outbound mode, due to its
greater industry interest (West et al., 2014). Open innovation assumes that
firms can and should use external ideas and internal ideas, and internal and
external paths to markets, as they seek to advance their innovations. Open in-
novation processes combine internal and external ideas into platforms, archi-
tectures, and systems. Open innovation processes utilise business models to
define the requirements for these architectures and systems. These business
models access external and internal ideas to create value, while defining inter-
nal mechanisms to claim some proportion of that value (Chesbrough, 2015).
The development of open innovation has become increasingly institutional-
ised, analogous to systems of innovation (Sharif, 2006). Perkmann and Walsh
(2007) attempted to bridge UIC research with open innovation research. They
introduced a framework with which to explore the diffusion and characteris-
tics of collaborative relationships between universities and industry, and de-
velop a research agenda from an ‘open innovation’ perspective.

The importance of using ICT in the collaboration process was identified in the
early 2000s (Jonsson, 2002). ICT has been identified as a productivity-enhanc-
ing function without changing the structure of the innovation process. ICT
intervention could be used to address geographical proximity in collaboration
without changing the location of the involved actors (Jonsson, 2002).

During the last decades, scholars have put much effort into evaluating collab-
orations from multiple stakeholders, and finding ways to stimulate innova-
tions, however, Chesbrough (2017) claims that there is no holistic model of
open innovation that includes the determinants of an innovation process, and
the industry requirements and the limits to opening it up.
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Figure 2:Significant milestones in university-industry collaboration

2.2 Knowledge Management

Knowledge generates value by supporting an organisation’s ability to produce
innovations, learn, and transfer best practices across boundaries (Ahuja &
Katila, 2001; Darroch, 2005; Zhou & Li, 2012; Hansen, 1999; Patriotta et al.,
2013). Hendriks (2001) states that knowledge is not organisationally relevant
but is relevant when and how the organisation recognises its relevance or con-
structs it. Successful companies consistently create new knowledge, dissemi-
nate it widely throughout the organisation, and quickly embody it in new tech-
nologies and products (Nonaka, 1991).

Among the variety of knowledge-based theories, ideas, and tools, the SECI
model is widely recognised as a theoretical cornerstone, and has been used as
a framework for most knowledge management conceptualisations and for de-
scriptive purposes in case studies (Farnese et al., 2019). According to Ikujiro
Nonaka (1991), knowledge creation is a dynamic process in which the contin-
uous interaction between tacit and explicit knowledge produces new infor-
mation and amplifies it across multiple ontological levels (individual, organi-
sational, inter-organisational). Nonaka's SECI model (Nonaka, 1994) shows
the four conversion modes created by switching from one type of knowledge
to another: socialisation (tacit to tacit), externalisation (tacit to explicit), com-
bination (explicit to explicit), and internalisation (explicit to tacit). The spiral
starts with the Socialisation mode, in which tacit knowledge is exchanged
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among individuals through shared experiences in daily social contact. Because
tacit knowledge is difficult to codify, and frequently time- and space-specific,
it can only be obtained through the direct sharing of work experiences. Tacit
knowledge is transformed into fresh explicit knowledge in the form of con-
cepts, pictures, and written documents through the Externalisation mode. Ex-
plicit knowledge is then combined, modified, or processed with other intra- or
inter-organisational explicit knowledge in the Combination mode to produce
more sophisticated and systematic explicit knowledge. This form of
knowledge translation can be facilitated by the creative use of computerised
communication networks and large-scale databases. The SECI model's final
mode, Internalisation, is when explicit knowledge is absorbed by individuals,
expanding their tacit knowledge base: formal knowledge is linked to personal
experiences, which are then transmitted and employed in practical circum-
stances, providing the foundation for the updated routines of workers. Lee and
Choi (2003) emphasise knowledge creation process such as SECI, and pro-
pose a model that connects knowledge management factors including collab-
oration, trust, learning, centralisation, formalisation, and information technol-
ogy support.

Knowledge management can be considered a systematic and organised en-
deavour to alter a company's capacity to produce, store, and apply knowledge
to enhance performance. In a nutshell, the overarching goal of enterprise
knowledge management is to make information accessible and reusable in the
organisation (Cormican & O’Sullivan, 2003).

Knowledge management implementations require a wide range of diverse
tools that come into play throughout the knowledge management cycle.
Gressgard et al. (2014) claim that using ICT-based tools to promote external
knowledge flow into the organisation may help realise their innovation poten-
tial. Many ICT-based tools gained popularity as instruments for disseminating
knowledge for innovation. Organisational knowledge and ICT refer to a dis-
tinct set of constructs, and several variables need to be considered when as-
sessing the relationship between ICT and knowledge management. Technol-
ogy facilitates communication, collaboration, and content management for
better knowledge capture, sharing, dissemination, and application (Dalkir,
2011). According to Lee and Lan (2007), traditional knowledge management
(KM 1.0) is focused on knowledge repositories, which store and preserve
knowledge but mostly in a static manner. KM 2.0 signifies a paradigm shift.
The above authors suggest equivalent qualities for KM 2.0 based on a concept
of collaborative intelligence, similar to the fundamental attributes stated for
Web 2.0. The features listed below may be regarded as the goals of knowledge
content production via Web 2.0, as relevant for the Idea Bank and its evalua-
tion and support:

Contribution: every internet user has the opportunity to freely provide their
knowledge content to the relevant subject domains.
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Sharing: knowledge content is freely available to others. Secured mechanisms
may be enforced to enable knowledge sharing among legitimate members of
the specific community.

Collaboration: knowledge providers collaboratively create and maintain
knowledge content. Internet users who participate in the knowledge content
can have conversations as a kind of social interaction.

Dynamic: knowledge content is updated constantly to reflect the changing en-
vironments and situations.

Reliance: knowledge contributions should be based on trust between
knowledge providers and domain experts.

2.3 The Innovation Process

Organisations with well-defined innovation processes and explicit standards
for idea review and screening are defined as ‘robust organisations’ (Desouza
et al., 2009). Robust organisations utilise an established innovation process to
develop a shared framework for managing ideas from conception through to
commercialisation. They are also constantly striving to improve and optimise
their innovation processes. Mariello (2007) explained that the innovation pro-
cess consists of idea generation, advocacy and screening, experimentation,
commercialisation, and diffusion and implementation can be facilitated
through an information system.

a) ldea generation: ideas might be created in a playful, easy-going at-

mosphere (Dougherty & Takacs, 2004) or a needy environment
(Mueller et al., 2001). Ideas that appear instantly can be incredibly
bizarre and risky. All employee input is valued in a learning-focused
environment in which 'borrowing' from other industries and other peo-
ple is encouraged (Mueller et al., 2001).
Using the above-mentioned SECI model first, universities and indus-
tries are required to learn the tacit knowledge of an organisation, and
then turn it into explicit knowledge that can be transmitted to other
members of the organisation (Nonaka, 1991). The team can standard-
ise the knowledge, put it into a manual or workbook, and embody it
in a product. Finally, they enrich the knowledge of their own team
with the experience gained by creating a new product.

Tacit knowledge can be shared within an organisation through obser-
vation, imitation, practice, and participation in formal and informal
communities. This can be done by creating a virtual or physical space
where the employees in the organisation can interact on a social level.
Since tacit knowledge is highly internalised, organisations should use
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b)

a process for articulating tacit knowledge and explicit concepts. This
is the key to knowledge sharing and creation.

In relation to UIC, a university is interested in open idea generation,
but industry is interested in idea generation that is not disclosed to
competitors. Universities and industries can share some common fac-
tors, however.

Advocacy and screening: not all ideas generated are worth imple-
menting, and so this is the stage where an idea is weighted with its
pros and cons. This step can also be used to weed out ideas. One of
the most significant benefits of integrating advocacy and screening
procedures is refinement. Discussions and disagreements can help im-
prove an idea if it has value. Since idea generators may not necessarily
have the ability to advocate for their ideas, universities or industry
partners collaborating with the idea generator can help enable, encour-
age, and assist individuals. Innovation mentors also facilitate brain-
storming sessions and assess ideas related to market conditions and
manufacturing issues. This network is balanced by a systematic re-
view process that analyses and grades each concept based on its abil-
ity to satisfy user expectations, as well as its fit with the firm. Finally,
robust organisations put tremendous effort into developing transpar-
ent evaluation and screening processes. Openness eliminates misun-
derstandings about how ideas are assessed, resulting in a more partic-
ipative process. All workers are made aware of the processes in ad-
vance. Employees are encouraged to participate as concept reviewers,
advocates for ideas, and even to assist peers in creating ideas
(Desouza et al., 2009).

Experimentation: this stage is used to test the sustainability of an idea.
Critical resources must be available to experiment. People in charge
of the process must be allowed time to experiment and have time to
reflect on the trials, allowing continued refinement and assessment.
This does not have to be an internal process, and it may be outsourced
in situations of product development and customer reaction testing
(Kambil et al., 2000). This step highlights the importance of collabo-
rating with industry to find customers for testing. However, this pro-
cess must be internal when it comes to making changes in a business
model, strategy, or service. Experimentation may be expensive in
terms of resources, especially if a concept is deemed inappropriate or
too expensive.

Because context is essential, experimenting is an unstructured process
that is difficult to routinise or familiarise (Desouza et al., 2009). Com-
panies seek external constituents and their ideas, comments, and input
for experimental purposes. They thrive on being exposed to and com-
prehending a wide range of interpretations. Organisations will also
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d)

form external alliances to conduct hazardous and complex experi-
ments. For example, a company may work with a commercial partner,
a client (e.g., a lead user), or a research lab at an academic institution
to test a new product upgrades, or service offerings. Even if the testing
does not result in any goods in robust organisations, corporate culture
becomes more receptive to innovation processes.

Experimenting with ideas must be rigorous and done in a way that
allows the ideas to be scrutinised (i.e., anyone who wants to know the
process by which an idea has been developed should be able to exam-
ine the process). The method of experimentation should be specified
but not constrained. Not all experiments will strictly follow the stated
procedure, and changes in the environment may call for modifications
to the approach. Agility is crucial at this time. Experimentation ena-
bles a company to test and develop ideas and rejuvenate existing ser-
vices and products.

Commercialisation: at this stage, the university needs to verify that
the innovation solves the problem, and analyse the cost and benefit.
While experimentation is concerned with the feasibility of carrying
out a concept, commercialisation is concerned with the possible effect
of an idea. After developing ideas inside a framework, the next stage
is to make them appealing to the intended audience. This includes de-
ciding how to package the ideas for internal or external audiences.
Commercialisation entails defining when and how ideas may be used
by individuals other than the group that created them, and leveraging
data or prototypes from the testing phase to demonstrate concrete or
visible advantages. Commercialisation takes potential ideas and turns
them into internal or external market value, establishing parameters
within which value may be communicated or shared coherently. Ex-
ternal audiences may need to be exposed to products or services that
are either completely new, or improved versions of existing outputs.
A specified product or service results from a commercialised concept
(or a combination of the two). Notably, a business strategy must be
established regarding how the idea will be disseminated and imple-
mented.

Diffusion and implementation: diffusion and implementation are two
sides of the same coin; diffusion is the process of generating buy-in
and acceptance for radical innovation, whereas implementation is the
process of establishing the structures, maintenance, and resources
necessary for the innovation to develop and be utilised or produced.
The importance of this stage is recognised by the majority of organi-
sations (Desouza et al., 2009).
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2.4 Diffusion of Innovation Theory

Diffusion is how ‘innovation’ is ‘communicated’ through specific ‘channels’
over ‘time’ among the members of a ‘social system’ (Rogers, 1983). The in-
dividually-quoted words in the definition are considered essential attributes
for the diffusion of innovation. Here, the communication channel is the means
by which messages get from one individual to another. As described by Rog-
ers (1983), these channels can be mass media at the macro-level or individuals
at the micro-level. While mass media is initially essential to spread awareness
about innovation, interpersonal networks become more critical over time as
people turn to their peers for opinions on, and evaluations of, new ideas. The
other attribute in the definition, ‘time’ is an important measure when catego-
rising adopters into different categories or rates of adoption when determining
the innovation, as given in Figure 3 described by Rogers (1983).
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Figure 3: Categorisation of adopters based on time - Source: Rogers, 1983.

Social systems are a set of interrelated units that exist to solve problems in
achieving a common goal. Here the social system is the university, and its
members participate to include potential ideas and knowledge in the system
to be used by stakeholders in UIC for innovation.

While delving into how knowledge diffusion may be effectively modelled,
two critical characteristics must be separated: knowledge diffusion and
knowledge transfer. Even though these terms are widely established in the rel-
evant literature, they are not, or are incorrectly, acknowledged within the
framework of knowledge diffusion modelling (Klarl, 2009). Knowledge trans-
fer is the sharing of knowledge between networks of innovators and imitators
of knowledge. Knowledge diffusion, on the other hand, refers to the spread of
knowledge among innovators and imitators. Apparently, knowledge transfer
can be accelerated, but it is not a necessary requirement for knowledge diffu-
sion.
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The notion of national innovation systems (NIS) originally surfaced in Eu-
rope's industrial policy discussions in the mid-1980s (Sharif, 2006). Sweden
gave the concept legitimate status in its own way by naming a new central
government institution VINNOVA, or the ‘Systems of Innovation Authority’.
Finland was the first country to adopt the concept of a NIS as a fundamental
category of its science and technology policy (Sharif, 2006).

2.5 UIC Intermediary Systems

Innovation intermediaries have emerged as key players in the innovation land-
scape, helping firms to improve their innovative speed and performance (Lin
et al., 2016). Howells (2006) defines innovation intermediaries as “organisa-
tions that provide a supportive role for collaboration between two or more
parties during various stages of the innovation process”. Intermediaries that
bridge the gap between universities and industries are not a new concept. Var-
ious types of intermediaries may be equipped to facilitate the transmission of
tacit or explicit knowledge. These intermediaries can include a variety of ac-
tors, ranging from those within the university (e.g., Technology Transfer Of-
fices, specialist fellows) through intermediate organisations (e.g., incubators
and science parks ) to those outside the university (e.g., surrogate, venture
capital firms, and development agencies) (Wright et al., 2008). For all of these
intermediary organisations, proximity between academic and industry actors
is necessary for achieving successful results. Regardless of their differences
in technology transfer activities, all intermediaries must overcome barriers to
collaboration between universities and industries. It is widely acknowledged
that many of the current challenges in UIC could be resolved through carefully
designed intermediary services (ibid). In practice, such intermediaries there-
fore develop rapidly and introduce new forms of intermediation —one example
is online platforms focusing on UIC development (Albats & Fiegenbaum,
2017).

Since universities in Sri Lanka are located all around the country, and most IT
companies are located in the commercial city of Colombo, distance is a major
issue for successful UIC. The physical intermediaries mentioned above are
geographically located in one place, and the problem with proximity remains
unsolved for universities located far from Colombo. A solution that can be
applied across broader society should respect societal and cultural differences.
Different cultures have their own way of thinking, their own values and be-
liefs, and different preferences regarding a variety of different factors. Alt-
hough Sri Lanka is a geographically small country, it has many societal, cul-
tural, and geographical differences. For example, Sinhalese living in the south
are different from Sinhalese living in central or north-central provinces. Tam-
ils living in the north are different from Tamils residing in the central province.
Understanding people from diverse cultural backgrounds means fewer
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misunderstandings and a more productive working relationship. An online in-
termediary system might aid in the connection of these geographically scat-
tered people from diverse cultural backgrounds. This suggests that an online
collaboration intermediary for innovation is more suitable than a physical in-
termediary.

There are numerous UIC intermediary platforms which focus on innovation.
The Idea Bank is a system designed and developed in Sweden, a country
known for its innovations, and ranks at the top of innovation indexes. Alt-
hough this factor created trust in the system, it was carefully examined in order
to understand the supportive features for stimulating innovation. As found in
Study I, Sri Lankan students lack an innovative mindset, and are poor at
providing new ideas for innovations. Geographic distance is a huge barrier to
collaboration due to poor transport infrastructure, costs, and the time it takes
to travel. These factors prompted an evaluation of the relevance and ac-
ceptance of an ICT system that can connect university students, academics,
and industry professionals.

2.6  Conceptual mapping

Figure 4 depicts the concepts explained above by linking their interactions
to the overall research. The five steps in the innovation process, starting with
idea generation, are the key factors in innovation. All stakeholders in the UIC
can contribute through their tacit, implicit, and explicit knowledge to make
the innovation successful.
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Figure 4: University-industry collaboration conceptual map

2.7 User Acceptance of Technology

Evaluating user acceptance of technologies has become a popular topic in nu-
merous disciplines over the years. These disciplines include eLearning sys-
tems (Al-Rahmi et al., 2019; Cheung & Vogel, 2013; Alharbi & Drew, 2014;
Fathema et al., 2015), mLearning (Wei & Li, 2021; Briz-Ponce & Garcia-
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Pefialvo, 2015) in universities, knowledge management systems (EImorshidy,
2018; Del Giudice & Della Peruta, 2016; Xu & Quaddus, 2007), e-commerce
and m-commerce applications (Wu & Wang, 2005; Min et al., 2019; Septiani
et al., 2018), social networking sites (Constantinides et al.,, 2013;
Tantiponganant & Laksitamas, 2014), professional networking sites (Khan
Afridi et al., 2020), and other educational applications such as the adoption of
Google in education (Cheung & Vogel, 2013; Al-Maroof et al., 2021). The e-
collaboration system was a rare application type, and Dasgupta et al. (2002)
conducted a study some twenty years ago in a similar discipline. The aim of
these collaborations and collaboration technologies was drastically different
due to today’s technological advancements and the nature of collaborations,
however. The scope of the study was thus limited to measuring user ac-
ceptance of e-collaboration technology, where technology was limited to
emails and chat messages, and no study aimed to identify the factors affecting
a collaborative system between universities and industries seeking innovation.
Study IV in this thesis focuses on evaluating user perceptions of using online
tools to escalate ICT innovation.

Numerous aspects must be addressed when analysing the link between tech-
nology acceptance and innovation. It is essential to understand human behav-
iour and the determinants of intention while developing a theoretical model.
Several competing theoretical models show human behaviour in the context
of technology acceptance. Previous studies such as the theory of reasoned ac-
tion (TRA) (Fishbein & Ajzen, 1975), theory of planned behaviour (TPB)
(Ajzen, 1985), technology acceptance model (TAM) (Davis, 1989), extended
technology acceptance models TAM2 (Viswanath Venkatesh & Davis, 2000),
TAM3 (Viswanath Venkatesh & Bala, 2008), and the unified theory of ac-
ceptance and use of technology (UTAUT) (Vishwanath Venkatesh et al.,
2003; Viswanath Venkatesh et al., 2016) demonstrate theories in the relevant
domain.

The TRA is intended to anticipate and comprehend people’s volitional behav-
iour in everyday life (Fishbein & Ajzen, 1975). The idea is primarily con-
cerned with people’s attitudes about behaviours and subjective norms. Sub-
jective norms are perceptions of societal pressure used to execute an action.
The TRA identifies attitudes toward behaviours and subjective norms as de-
terminants of behavioural intention (BI) to utilise the system.

This study uses the Idea Bank system to stimulate a firm’s innovations and
evaluate user acceptance of the system. Study IV examines the factors affect-
ing behavioural intention to use such a system among university academia,
students, and industry practitioners. The study uses theory based on the diffu-
sion of innovation theory and technology acceptance model.
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2.8 Stakeholder Theory for University-Industry
Collaboration

2.8.1 Stakeholder Theory

Originally, Stakeholder theory was developed to solve three specific problems
(Parmar et al., 2010). The first was ‘the problem of value creation and trade’,
the second, ‘the problem of the ethics of capitalism, and the third, ‘the problem
of managerial mindset’. Stakeholder theory promotes a practical, efficient, ef-
fective, and ethical way to manage organisations in a highly complex and tur-
bulent environment (Harrison et al., 2015). Stakeholder theory is not a specific
theory with a single purpose. Researchers would do well to see stakeholder
theory as a set of shared ideas that can serve various purposes within different
disciplines and address different questions. Stakeholder theory provides a po-
tent vehicle for the pragmatist admonition that organisations put concerns
about goals and purpose front and centre. Stakeholder theory reflects the idea
that individuals must work together to explore and build purpose inside com-
panies. In order to understand the diversity of theories emerging under the
umbrella of stakeholder theory, researchers must furthermore adopt the prag-
matist mindset of asking good questions as the starting point of enquiry, and
allowing methods to play a supporting role in shaping a research agenda. In
this theory, the managers and participants in an organisation are supposed to
pay equal attention to all company constituencies by thinking more broadly
and imaginatively about how they treat all significant stakeholders of the firm
through its policies. Studies have shown that the long-term market value of a
business cannot be maximised if any crucial sector is overlooked or mis-
treated, because values cannot be generated without solid interactions between
the stakeholders. No competing interest or constituency in this scenario can
be fully satisfied, and the value criteria can be chosen (Abidin et al., 2014).

Freeman (1984) defines a stakeholder as “any group or individual who can
affect or is affected by the achievement of the organisation’s objectives” (Par-
mar et al., 2010). A stakeholder is part of a “group that the firm needs in
order to exist, specifically customers, suppliers, employees, financiers, and
communities” (Dunham et al., 2006). Others have distinguished primary and
secondary stakeholders. Primary refers to groups whose support is required
for a business to operate, and towards whom the firm may have specific re-
sponsibilities. Secondary stakeholders have no formal claim on the industry.
Management owes them no particular obligations; nevertheless, the firm may
owe them ordinary moral duties, such as avoiding causing them harm. Ac-
cording to the above definition of stakeholders, academics, university re-
searchers, and university students are considered stakeholders of the univer-
sity. Industry professionals, clients, and suppliers are also considered
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stakeholders of the industry. University, industry, and technology transfer of-
fices are considered stakeholders in the context of Ul collaboration.

2.8.2 Stakeholder Theory for Studying UIC

Recalling the three specific purposes of developing stakeholder theory, the
first, ‘the problem of value creation and trade,” emphasises an essential aspect
of knowledge markets where Ul collaboration is primarily positioned. Opti-
mising ‘value creation’ by managers entails creating products and services that
customers want to buy. Offering jobs that employees want to fill, developing
good relationships with suppliers that companies want to have, and being good
citizens in the community are undeniably important in business. Innovation
will boost value, as will subjective value evaluation. Evaluation is based on
the concepts of novelty and appropriateness, and other viewpoints on the def-
inition of value creation which indicate that value creation is defined by addi-
tional perceived worthiness (Chen et al., 2019). UIC is also highly beneficial
to industry as acquired knowledge and the most recent technologies and inno-
vation in a sector, notably in science and technology (Abidin et al., 2014).
The second purpose is the ‘problem of the ethics of capitalism.’ In the context
of university-industry collaboration, this is enriched by debates around ‘aca-
demic capitalism' emerging from the developing phenomenon of the entrepre-
neurial university, and that it should be judged simply on its ability (or ina-
bility) to allocate resources in such a way as to sustain and extend a compara-
tively high standard of living for the average citizen (Heilbroner, 1985). In
simple terms, capitalism is the mass production of goods to satisfy the needs
of the most significant number of people. In that context, stimulating innova-
tions through university-industry collaboration can be ethically aligned with
the ethics of capitalism.
The third purpose is the ‘problem of managerial mindset,” emphasising the
difficulties at both ends of the university-industry connection. On the business
side, it is represented by the difficulty of balancing business and ethics in man-
agement mentality in the face of volatility and globalisation. On the university
level, it is expressed first in the need for economists to reinterpret economic
theory to meet ethical issues. It is also necessary to establish faculty curricula
that support the cultivation of a dual (business plus ethics) management men-
tality (Parmar et al., 2010).
According to Venkataraman (2002), taking a stakeholder perspective allows
us to build a more robust theory of entrepreneurship, since the theory is
thought to provide us with the correct method to think about entrepreneurial
risks, where its function is better recognised. Management would thus take a
chance, boosting the interest of each stakeholder.
Recent studies on university-industry collaboration, knowledge, and technol-
ogy transfer tend to use stakeholder theory more often than merely examining
industry collaboration with universities. Stakeholder theory can also explain
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the relationship between UIC and the value creation concept, and a firm’s re-
sponsibilities to a university (Abidin et al., 2014).

Following the main objective of this research, which is to find strategies to
improve knowledge diffusion in university-industry collaboration to stimulate
ICT innovations in Sri Lanka, this dissertation used stakeholder theory as an
umbrella approach. This study attempts to provide a comprehensive picture
of, and propose measures that take into consideration, the perspectives of each
of the Ul collaboration stakeholders, while also reflecting on the consequences
of their actions on broader society, as taking place in environmental contexts.
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3. Research Methodology

This chapter presents the methodological approach used to find answers to the
research questions used in the thesis. There are two main sections in the chap-
ter. The first is the theoretical point of departure, and the other section de-
scribes the methods applied in the thesis. The second section discusses and
expounds on the development of methodological choices and decisions. It is
followed by a discussion of the research design, research process, data collec-
tion, and data analysis. Finally, the quality of the data, critical reflections on
the methodology, and ethical considerations are discussed.

3.1 Theoretical Point of Departure

In this section, three theoretical perspectives of the thesis are presented:
knowledge diffusion, university-industry collaboration, and innovation.

3.1.1 Knowledge Diffusion

Understanding different forms of knowledge is necessary to comprehend how
knowledge can be diffused within a collaborative network. Knowledge ap-
pears to mean three things in general. First, knowledge refers to a state of
knowing. Second, knowledge could relate to gaining the capacity to act, and
is the understanding of facts, methods, concepts, and procedures that allows
them to be used in the course of making things happen. Thirdly, knowledge
can be used to refer to facts, methods, concepts, and procedures that have been
codified, captured, and gathered. When used in this context, the term refers to
a body of knowledge that has been articulated and recorded in a form such as
books, papers, formulae, procedure manuals, or computer code (Nickols,
2010). All of this suggests that there are two types of knowledge: (1) the sort
that is reflected in a person's internal state, as well as that same person's ability
for action, and (2) the kind that has been articulated and regularly documented.
This leads us to the ideas of explicit, implicit, and tacit knowledge.

Explicit Knowledge: According to Ikujird Nonaka (1995), explicit knowledge
is systematic and formal. As a result, it is readily conveyed and shared,
whether in product specifications, a scientific formula, or a computer program.
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Explicit knowledge is the most basic form of knowledge that is easy to artic-
ulate, write down and share.

Tacit Knowledge: Tacit knowledge is the knowledge that we have gained from
personal experience and context. It is the knowledge that would be the most
difficult to write down, articulate, or communicate in a tangible form if re-
quested. According to Tkujird Nonaka, (1995) tacit knowledge is extremely
personal. It is difficult to formalise and, as a result, difficult to convey to oth-
ers. Tacit knowledge is also strongly embedded in action and an individual's
commitment to a particular context—a skill or profession, a certain technol-
ogy or product market, or the actions of a work group or team. At the same
time, tacit knowledge has a significant cognitive dimension. It comprises
deeply embedded mental models, attitudes, and views that we take for granted,
and hence cannot readily articulate.

Implicit Knowledge: Implicit knowledge is the practical application of explicit
knowledge. Implicit knowledge is knowledge that can be articulated but has
not been articulated. Its presence is assumed or indicated by observable be-
haviour or performance.

Since all the above forms of knowledge begin with the individual, and when
knowledge is created, it is not globally available (Nonaka, 1991). The growing
intensity of knowledge in the globalised economy necessitates a focus on the
drivers of the “knowledge-based society.” The creation and diffusion of
knowledge and the use of knowledge are the two main drivers on which the
“knowledge-based society” is formed. The advent of new information and
communication technology has aided knowledge diffusion in particular, but
also indirectly forces knowledge creation (Alexander, 2009). Cowan and
Jonard (2001) argue that the knowledge creation and diffusion model should
be used within a population of agents located in a network. The diffusion of
knowledge increases aggregate knowledge levels simply through agents ac-
quiring some existing knowledge. The recombination of existing ideas sug-
gests another benefit of diffusion with respect to innovation. As an agent re-
ceives knowledge or information, they can integrate it with their existing stock
and create new knowledge. Knowledge diffuses by circulating one agent's
knowledge, and recirculating diffuses knowledge throughout the economy. In-
novation takes place as a result of this broadcasting and rebroadcasting, as
recipients recombine the new knowledge with their existing knowledge
(Cowan & Jonard, 2001).

Since knowledge diffusion can spur innovation (Brostrom & L66f, 2004),
Study IV in this thesis investigates how knowledge diffusion can be executed
via an ICT system, and evaluates the acceptability criteria according to the
end-users. The study also discusses important attributes in the knowledge dif-
fusion intermediary system and the acceptance of such tools by university-
industry collaborative partners.
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3.1.2 University-Industry Collaboration

After studying the need for university-industry collaboration in Section 1.1.1
and presenting how UIC has evolved in Section 2.1, this section presents the-
oretical concepts for investigating UIC to foster ICT innovation.
Collaboration between university and industry can bring many advantages to
both parties involved. This thesis investigates the way that ICT innovations
can be fostered through UIC. Study | investigates the university-industry in-
teractions and barriers in Sri Lanka. Study |1 in this thesis looks at the essential
aspects of university-industry collaboration in other countries that might be
compatible with adoption in Sri Lanka in order to escalate ICT innovation.

A review of the earlier, relevant literature is intended to understand UIC suc-
cess factors. An effective review establishes a solid basis for knowledge ad-
vancement. It promotes theory development, closes areas where a plethora of
research exists, and uncovers areas where research is needed. Study Il uses the
principles suggested by Webster and Watson, (2002) for identifying a theory
for a literature review. Wolfswinkel et al. (2011) demonstrated the use of
grounded theory in systematically examining a carefully selected group of
studies. Grounded theory is a unique approach, as well as a collection of pro-
cesses, for interpreting qualitative data. Knowledge about successful UIC
models was acquired from countries, which could be leveraged to stimulate
ICT innovation in Sri Lanka.

3.1.3 Innovation

Innovation stands out as a critical driver for the survival and growth of indus-
tries. This is also critical in higher education institutes, as research and devel-
opment (R&D) is a crucial indicator of a university’s reputation and ranking.
Most importantly, it supports its core existence, producing knowledgeable
graduates. ICTs provide numerous possibilities for innovation. Because
knowledge dissemination is critical to innovation, ICTs could, among other
things, make a significant impact on technology uptake and innovation per-
formance in organisations. Indeed, ICTs have the potential to be a significant
tool for assisting low- and middle-income populations and their enterprises in
overcoming hurdles to technology adoption and innovation performance by
extending the pool of innovators.

Sweden is one of the most innovative countries, and Sri Lanka has a clear
understanding that innovation is vital. A comparison of stimulating factors for
ICT innovations between Sweden and Sri Lanka could be a potential way in
which to investigate what needs to be changed in Sri Lanka. Sweden has a
long history of innovation, and exports are a significant driving force, as the
domestic market is relatively small. Sweden made schooling compulsory for
7-13-year-old children in 1842, and started its game-changing journey from a
poor agricultural nation to a prosperous innovation leader. Study Il of this
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thesis focuses on investigating the stimulating factors for ICT innovations in
Sweden and Sri Lanka.

Characteristics of innovations: Individual perceptions of the qualities of in-
novations assist in explaining why they are adopted at various rates. Five char-
acteristics of innovations, as explained by Rogers (1983), are 1) relative ad-
vantage, 2) compatibility, 3) complexity, 4) trialability, and 5) observability.
Relative advantage is the degree to which an innovation is perceived as better
than the idea it supersedes (Rogers, 1983). What matters in relative advantage
is whether an individual perceives innovation as advantageous. The rate of
adoption is higher when the relative advantage of innovation is higher.
Compatibility refers to the degree to which an innovation is perceived as con-
sistent with the existing values, needs, and past experiences of potential
adopters (Rogers, 1983). An idea that is incompatible with the current norms
and values of a social system will not be adopted as rapidly as a compatible
innovation.

Trialability refers to the extent to which people think they need to experience
innovation before deciding whether to adopt it. Individuals who consider
adopting it tend to perceive less uncertainty regarding trialable innovation, and
those individuals tend to learn through this experience.

Study IV in this thesis considers the effect of these innovation characteristics
regarding perceived ease of use and perceived usefulness in accepting a tech-
nology. The technology acceptance model (Viswanath Venkatesh et al., 2003)
and diffusion of innovation theory (Rogers, 1983) were used in the study.
The Idea Bank system explained in Section 1.5 can itself be considered an
innovation, and Study 1V evaluates its relative advantage, compatibility, and
trialability as regards the usefulness of the innovation and its ease of use. The
Idea Bank system is also an ICT system working as an innovation intermedi-
ary between university and industry.

3.2 Methodological Selections and Approaches

A selection of a suitable research approaches could be made from a choice of
explanatory and exploratory approaches. An explanatory study could explain
why particular events behave as they do. Explanatory research is used to de-
scribe research investigations that address the question "why?" This sort of
research study seeks to connect disparate concepts in order to comprehend the
nature of cause-and-effect interactions. Explanatory research, in other words,
studies specific issues and explains the patterns of interactions between vari-
ables. This research, however, aims at exploring “how” knowledge diffusion
can stimulate ICT innovations through UIC in Sri Lanka.

Knowledge can be in tacit, implicit, or explicit form. Knowledge diffuses be-
tween individuals during collaboration according to their own perceptions or
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interpretations of the world. These perceptions of the world as subjective con-
structions, and knowledge as a tacit asset, call for capturing the qualitative
rather than quantitative factors of the knowledge diffusion process (Nonaka,
1991). These reasons emphasise that an exploratory approach is more suitable
to answering RSQ | and RSQ 3 than an explanatory approach.

The study began by exploring how to select suitable informants, what meth-
odologies to use, and what types of data to collect. The thesis is a formulation
of four studies conducted at various levels. The first study investigates the
current state of UIC in Sri Lanka in terms of ICT innovations. The study also
aimed to gain a comprehensive understanding of the current situation, and fu-
ture research strategy. This requires gaining an insider’s view of the field, and
the closer involvement of the researcher. Exploring the phenomenon and gain-
ing a comprehensive understanding of the scenario, thus means that a qualita-
tive approach is more suitable (Creswell, 2014) for answering the first re-
search sub- question.

The first study began as an exploratory case with the Sri Lankan ICT industry's
most senior professionals and academics in universities to explore the actual
situation in the local context. This study addressed the research question,
‘What is the current level of university-industry collaboration and ICT inno-
vation ecosystem in Sri Lanka?’ Data was gathered through a series of open-
ended questions in order to obtain an insider's view of the area, with the re-
searcher's direct engagement. An inductive method was employed to analyse
data with little or no predefined theory, structure, or framework, and the form
of analysis was derived from the data itself.

The second study was focused on studying successful models of Ul collabo-
ration globally, which could be adapted to the Sri Lankan context. Under-
standing the global success factors for Ul collaborations required collecting
evidence about the topic to answer the research question. Prior studies of UIC
success or failure depending on the method of collaboration provide useful
insights from various countries. The continuous growth of systematically
summarised studies provides sound knowledge about different modes of col-
laboration. A systematic literature review was thus employed to answer the
second research sub-question, which covers Study 1.

The third research sub-question deals with learning about the innovation eco-
system and motivating factors for ICT innovations in Sweden. This sort of
study requires an in-depth enquiry into the aspects that are hindered by the
socio-economic factors in society. Individuals and contributing institutions
may have differing perspectives on the factors affecting ICT innovation in the
country. An exploratory case study method was thus used to answer the third
research question ‘What lessons can be learned from Sweden to escalate ICT
innovations in Sri Lanka?’ The study involved seven semi-structured inter-
views. The interviewees comprised one CEO of a technology transfer office,
the CEO of the innovation agency of Sweden, a CEO of an accelerator com-
pany for start-ups, one founder of an ICT start-up, two highly experienced
innovation coaches, and one university professor. These interviews were
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determined sufficient to understand the fine details of the innovation practices,
especially in technology transfer offices in universities and start-

ups. The third study also involved comparative analysis involving the Sri
Lankan scenario, supported by published documents.

Study | also identified the need for an ICT-supported intermediary system for
Ul collaborations. Study Il provides recommendations for such a system,
eliminating the lack of a proximity dimension as a barrier for knowledge dis-
semination. Study 1V therefore suggests and evaluates user acceptance of an
Idea Bank system as an inter-organisational and intra-organisational
knowledge diffusion intermediary, stimulating innovations. The aim of the
study was to answer the research question ‘What are the major influential fac-
tors in an ICT supported knowledge diffusion system for innovation ?’ Ac-
cording to Wu (2012), quantitative survey methods appear well-suited to in-
vestigating the socio-psychological factors involved in technology system ac-
ceptance. The survey-based studies yielded a rich set of findings regarding
various user groups and technologies. Many factors — endogenous and exoge-
nous, antecedent and consequent — have been investigated and empirically
tested using survey instruments. These studies have made significant contri-
butions to our understanding of user/technology relationships and human be-
haviour in general. A quantitative survey method was therefore employed in
order to gain a better understanding of user/technology behaviour. A concep-
tual-analytical research approach was chosen to identify the relationship be-
tween constructs of the model developed using the TAM and diffusion of in-
novation theory (DIT). The survey was conducted in two phases, with a pilot
study using a convenient sample of students from higher education levels fol-
lowed by the main study. The study type, data sources, technigques used to col-
lect data, and the data analysis procedure are presented in Table 3.
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Table 3: Methodologies used in the thesis

versity students from
the second year and
above, university aca-
demics, and industry
respondents.

Research Type of Data sources and data | Data analysis proce-

publication study collection techniques | dure

Publication | | Exploratory | Open-ended inter- Thematic analysis
case study | views with top-tier in-

dustry professionals in
the IT industry and ac-
ademics in universi-
ties.

Publication 1l | Systematic | Peer-reviewed articles | Analysis of the lit-
literature published between erature involves en-
review 2010 to 2020 from gaging in three

three well-known re- | types of coding:
search databases, Web | ‘open coding,” ‘ax-
of Science, Scopus, ial coding,” and ‘se-
and EBSCOhost Busi- | lective coding.’
ness Source Premier.

Publication Exploratory | Open-ended inter- Thematic analysis

11 case study | views with innovation

coaches in university

technology transfer of-

fice, professors in in-

novation studies,

CEOs in start-up com-

panies, CEO of a gov-

ernment agency for in-

novation
Publication Survey A questionnaire was Partial least squares
v study distributed among uni- | path modelling

(PLS-PM) was used
in two stages: 1) as-
sessing the validity
and reliability of the
measurement model,
and 2) assessing the
structural model.
The Statistical Pack-
age for Social Sci-
ence (SPSS) AMOS
was used to analyse
the questionnaire
data.
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A mixed-method approach was used to answer the study’s main research ques-
tion, with these four interconnected studies comprising the comprehensive re-
search.

3.2.1 Data Collection and Analysis

This section of the thesis presents the data collection methods and the analysis
techniques used in each study.

Publication |

Interviews were conducted with key informants at major ICT businesses and
universities in Sri Lanka. The industry informants were mainly at the top level
in the organisational hierarchy. These informants mostly participated in the
interview with a university-industry liaising officer, providing both a holistic
view of the UIC and of ground-level issues. In-depth one-to-one interviews
were conducted with ten key informants from five software development firms
located in Colombo, which is the central commercial city of Sri Lanka. A se-
ries of interviews were then conducted with 12 informants from four univer-
sities, to identify the perceptions of academics involved in university-industry
collaborations and ICT innovation among graduates. Each interview with in-
dustry informants took more than 60 minutes, and interviews with academics
were around 30 minutes long. Face-to-face interviews helped to understand
the existing state of collaborations, comprehend future requirements, and dis-
pute points of view.

All of the recorded interviews were transcribed and closely examined to iden-
tify the underlying themes. Three themes were identified: Ul collaboration,
domain-specific knowledge, and ICT innovation. The thematic analysis (TA)
method was used to analyse interview data. Ul collaboration includes forms
of collaboration, opinions, and obstacles. Domain-specific knowledge con-
sisted of the knowledge that academics and industry personnel had regarding
Ul collaboration in other countries, especially in Asia and Europe. ICT inno-
vation included the innovativeness of undergraduates in universities, the cur-
rent level of the innovation ecosystem in Sri Lanka, and how the innovation
ecosystem could be improved through collaboration.

Publication 11

Data collection for the second study was conducted through a systematic lit-
erature review. The research method included only peer-reviewed journal ar-
ticles and excluded book chapters, dissertations, and book reviews. The search
terms used were “university-industry collaboration”, “university business col-
laboration”, and “university business alliance” combined with the term “inno-
vation”. Since the present study mainly focuses on UIC for ICT innovation,
studies conducted within the last ten years were considered more relevant due
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to the rapidly changing nature of the ICT industry. The search was therefore
limited to articles published between the years 2010 to 2020. We also limited
the selection of articles to research papers written in English. The criteria for
inclusion and exclusion were based on the relevance of the articles in identi-
fying catalysts for escalating innovation. There were no constraints regarding
the application area, apart from the above.

Three well-known research databases were selected for the literature search,
Web of Science, Scopus, and EBSCOhost Business Source Premier, since
these databases have significant coverage of information systems (IS) journals
and conference publications. The search was limited to titles, keywords, and
abstracts including the above search terms. The use of Boolean operators, in-
cluding synonyms, increased the coverage of the background concepts. A total
of 423 articles were found using this searching mechanism in ScienceDirect,
317 articles in Scopus, and 143 articles in EBSCOhost Business Source Prem-
ier.

Refining the literature

At this stage, the sample of texts was finalised. For instance, duplicates of
articles were found in three databases, and the articles were refined by remov-
ing them. The articles were then post-selected based on the availability of full
texts, and their relevance to UIC was determined by reading the abstracts and
titles. This process narrowed the number of articles to 108. From this set, a
further selection was made from the abstracts which identified factors for im-
proving innovation through UIC. After this process, the remaining 51 articles
were selected for a full paper analysis. Ten studies without a relevant focus
still remained, and these were excluded before the final analysis and synthesis.
The key findings of the remaining 41 articles were used for the analysis, as
described in the next sub-section.

Analysis of the literature

The literature analysis used three types of coding: ‘open coding,” ‘axial cod-
ing,” and ‘selective coding’ (Wolfswinkel et al., 2011). At the beginning of
the analysis stage, articles were selected at random and read in order to de-
velop open codes. Findings and insights were highlighted in the text, which is
relevant to the scope of the study and the research question. Every word, sen-
tence, or paragraph highlighted in each article represented an ‘excerpt.” These
excerpts were read repeatedly until many ‘concepts’ started to appear in the
author’s mind, and these were then annotated. In this way, all the excerpts
were incorporated into a set of concepts or insights. At this stage, a codebook
was maintained to keep track of the concepts and insights noted. The categor-
ical view of the concepts in the open codes and higher-order categories even-
tually represented themes of the study. Upon identifying open codes, their
conceptual similarities were identified to generate axial codes. These axial
codes were the interrelationships between categories and their subcategories.
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Finally, after refining and integrating the higher-order categories, five selec-
tive codes were generated as the main themes of the study.

A data extraction form was used to minimise human error and bias via the
inclusion of a table containing the titles, authors, keywords, methods used, and
publication details of the study in addition to the excerpts, categories, and sub-
categories.

There were 15 qualitative studies, 25 quantitative studies, and one mixed-
method study found among the selected papers.

Publication 111

A set of qualitative semi-structured interviews were conducted for the third
study to investigate stimulating factors for ICT innovations in Sweden. The
search for interviewees from Sweden was undertaken through purposefully
selected websites for innovation centres in universities, start-up companies,
and a government agency for innovation in Sweden. This was followed by
sending interview requests to twenty purposefully selected individuals based
on their involvement in ICT innovation. Finally, the responses of seven inter-
viewees were collected, after they expressed their willingness to participate in
the interviews. All the respondents were senior people with considerable re-
sponsibility in their institutions. Among the interviewees, four chief executive
officers (CE1, CE2, CE3, CE4) were directly related to ICT innovations start-
up and an innovation agency. Two were innovation coaches (IC1, IC2) with
long years of experience in innovation. Of these two, one respondent (IC1)
had previously worked in Silicon Valley. He had two titles: Business Devel-
opment Coach and Innovation Strategist. The other was a university professor
(UP) researching and teaching innovation studies in a leading technological
university in Stockholm. Six interviews were conducted face-to-face, and one
interview (CE4) was done via Skype. All these interviews were conducted in
Sweden from September 2019 to October 2019.

Guest et al. (2006) examined sample size and demonstrated that saturation
(i.e., the point at which no further information is gained by conducting more
interviews) is reached rather rapidly. Beyond 12 interviews, saturation is gen-
erally total, and seven interviews already enable the collection of most of the
critical information. Similarly, Romney et al. (1986) calculated that samples
as small as four can capture highly accurate information with a high confi-
dence level (0.999). It was thus initially decided that no less than four inter-
views would be conducted, as this would ensure a high level of critical infor-
mation collection (Striukova & Rayna, 2015).

The duration of each interview was around one hour, and the questions were
prepared according to the basic understanding gained by reading previous
studies. By spending a prolonged time on the data collection process, an inter-
viewer develops an in-depth understanding of the phenomenon and the people
who lend credibility to the process (Creswell, 2014). Before meeting inform-
ants, the author started learning about their background and experience in the
domain under study. This made it easy to build a trustful relationship. The
more experience a researcher has with the participants, the more accurate or
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valid their findings. The time spent learning about informants before the in-
terview delivered some additional advantages, including in the interviewer’s
ability to relate some questions to the informants’ previous experiences, and
obtain more elaborate answers. The first interview provided a holistic view of
the country's innovation ecosystem, and some questions were therefore altered
after the first interview. Some informants provided valid printed documents
and books, and some online resources for referencing purposes. All the inter-
views were conducted in an informal way to ensure that all participants felt
that they were participating in a discussion or conversation rather than a ques-
tion-and-answer session. This semi-structured interview approach provided
opportunities for both interviewee and interviewer to discuss the topic in de-
tail. Using open-ended questions meant the interviewer had the opportunity to
probe the interviewee to elaborate on their original answer. This approach was
helpful in the study, as the fundamental idea behind qualitative research is to
learn about the problem or issue from the participant’s perspective, and to ad-
dress the questions to gain information.

Assuming that sensitive information may be revealed during interviews, the
following actions were taken to safeguard the rights of informants: 1) The ob-
jective and the nature of the research, and how data would be used were artic-
ulated in the interview request letter, and verbally communicated before the
beginning of the interview; 2) An informant’s acceptance of the interview with
the explained conditions was accepted as a reply to the email; and 3) The in-
terviewee was informed regarding the interview data recording and their ver-
bal consent was obtained before the voice recording began. Participants were
not asked to sign consent forms, and all the participants voluntarily partici-
pated. Interviews began by informing the informants that they could withdraw
at any time from the interview without any unfavourable consequences.

The recorded interviews were listened to, made familiar, and then transcribed.
The transcripts were read with focused attention to generate codes. An induc-
tive orientation was used when generating codes, and the analysis began with
the existing data rather than a theory or concept. The candidate themes or pro-
totypes were developed from the analytic works of the earlier coding phase
and tested with the research question. Braun et al. (2019) state that good
themes tell a coherent and insightful story about data concerning the research
guestion. The themes were reviewed by compiling all coded data for each can-
didate theme, and the final themes were defined. The advantage of thematic
analysis (TA) is that it takes a highly flexible approach that can be modified
for the need of many studies providing rich and detailed data. Braun and
Clarke (2006) argue that another advantage of TA is that it is easy to under-
stand for a researcher who is relatively unfamiliar with qualitative methods.
The thematic analysis helped examine the perspectives of different inform-
ants, highlighting differences and similarities, and generating unanticipated
insights. The advantage of methods with less technical complexity is that it
helps to grasp the essence of the insights provided by all informants, and gen-
erates a reasonably good set of results. The high flexibility of thematic
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analysis can also, however, lead to inconsistency and a lack of coherence when
developing themes from the research data (Todres & Galvin, 2005).

Publication IV

The fourth study aimed to understand factors affecting the behavioural inten-
tion to use an ldea Bank system for the diffusion of knowledge between uni-
versities and industries to foster ICT innovations. The study required a broad
response from a variety of stakeholders in order to gain a reasonable idea of
these factors. A questionnaire was designed and distributed among 300 indi-
viduals, including 250 students in higher education, 30 academic staff mem-
bers, and 20 industry representatives. The survey was conducted in two
phases, with a pilot study using a convenient sample of higher education stu-
dents, followed by the main study.

Measurement of Items

The questionnaire was developed from an extensive literature review to test
the constructs used in the theoretical model for this research. A total of 34
questions (see Table 4) were modified to suit the context under study, includ-
ing five demographic characteristics, two factors from the TAM measured by
13 items, and three factors from the DIT measured by 16 items. Among the
29 items used to measure TAM and DIT, 21 items were selected from Moore
and Benbasat (1991), as follows: for Relative Advantage (RA), eight out of
nine items were selected, and the deselected item measured control over an
individual’s work, which is considered less significant in the study; further-
more, all three items for compatibility, all five items for trialability, and all
five items for Perceived Ease of Use (PEU) were extracted and modified. The
remaining eight items for TAM, three items for PU, and two items for Bl were
selected and modified from Viswanath Venkatesh and Bala (2008). Two items
for PU were selected from Davis (1989) and modified. The author created one
item (Publication IV Appendix A: BI2) for this study, based on the literature.
In summary, all scales used in this study were adapted from the literature.
The items in the constructs were measured using a five-point Likert scale with
answer choices ranging from "Strongly Disagree (1)" to "Strongly Agree (5)
", and previously validated scales operationalise the constructs.

A short video was created to explain the features of the system, and distributed
with the questionnaire. A link to the actual system was created, and access
was granted to all respondents via guest login credentials. This process was
required because the system is a novel system, and the respondents were nov-
ice users.
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Figure 5: Combined theoretical model (TAM & DIT)

Note: H1: User PEU is positively related to Bl to use the system. H2: User PU is
positively related to Bl to use the system. H3: PEU is positively associated with PU.
H4: RA is positively related to the PU of the system. H5: RA is positively related to
the PEU of the system. H6: Compatibility is positively related to the PU of the appli-
cation. H7: Trialability is positively related to PEU.

Pilot study

A pilot study, a small-scale rehearsal of the larger research design, was con-
ducted to identify potential issues and check the items to be measured. A con-
venient sample of 50 students studying in the second year in a higher educa-
tion institute was selected, and the questionnaire was distributed using Google
Forms. All the students were computing undergraduates and were therefore
considered to be highly ICT literate. The Google Form provided the study’s
title, the purpose of the survey, the objective of the study, and the intended
audience for completion of the pilot survey. A text area was included for each
construct, and respondents were asked to write feedback for each construct
measurement item. Based on the respondent feedback, one questionnaire item
was rephrased to improve clarity.

Main Study

After the pilot study, university undergraduates in computing and software
industry professionals representing university collaborations were selected to
complete the refined questionnaire. Undergraduates from the second year and
above were chosen because they are mature enough to understand the system’s
requirements related to university-industry collaborations. A forced response
option was used in the main section of the survey, after the demographic data
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section, to avoid missing values. All respondents could thus move to the next
guestion only by answering the current question.

The related literature suggests that a minimum sample size of 100 to 150 is
required in SEM (Schumacker & Lomax, 2010; Gefen et al., 2000). A mini-
mum sample size of 150 is required when the number of constructs is less than
seven, with modest (0.5) item communalities and no under-identified con-
structs (Gefen et al., 2000). According to Barclay et al. (1995) and Gaskin and
Happell (2013), one rule for sample size is that the sample should have at least
ten times more data points than the number of questionnaire items in the most
complex construct in the model. It becomes ten times the number of predic-
tors, either from indicators from the most complex formative construct or the
most significant number of antecedent constructs leading to an endogenous
construct, whichever is larger. Since Schumacker and Lomax (2010) claim
that these multiple values should be ten or twenty times bigger, the most com-
plex regression in the current study involves a formative construct with eight
items requiring a minimum sample size of 20 x 8, which equals 160.

The system is intended for use by university students, especially after the first
year, academic staff members, and industry professionals. The questionnaire
was therefore distributed among 300 survey participants, including 250 un-
dergraduates enrolled in the second, third, and fourth years of computer and
IT-related degree disciplines. Twenty industry participants from ICT-related
industries with some familiarity with university engagements, and 30 aca-
demic staff members. The respondents’ involvement in university-industry
collaboration was queried as part of the questionnaire, and it required an an-
swer. A total of 210 responses were received, with eight incomplete responses.
These eight respondents did not attempt the main questionnaire and were
therefore excluded, and the remaining 202 responses were used for data anal-
ysis.

Table 4: Operationalisation of core constructs to questionnaire items

Varia- | Description | The question used to measure

ble

PU1 Using the system would improve my innovation per-
Variables to | formance

PU2 measure Using the system would help to accomplish innova-

perceived tion tasks more quickly
PU3 usefulness | Using the system would improve the quality of inno-

vation

PU4 Using the system would improve the effectiveness of
innovation activity.

PU5S | feel that the system is useful for increasing innova-
tion

PEU1 Learning to operate the system would be easy for me
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PEU2

PEU3

PEU4

PEUS
BIl

BI2

BI3
RA1l

RA2

RA3

RA4

RAS
RAG

RA7

RAS8
CO1

COo2

CO3
TR1

TR2

TR3

TR4

TRS

Variables to
measure
perceived
ease of use

Variables to
measure be-
havioural
intention

Variables to
measure
relative ad-
vantage

Variables to
measure
compatibil-
ity

Variables to
measure
trialability

My interaction with the system is clear and under-
standable

I believe it would be easy to get the system to do what
| want it to do

It is easy for me to remember how to perform tasks
using the system

Overall, I believe the system would be easy to use
Assuming | have access to the system, | intend to use
it

| intend to recommend that others use the system for
work in the future

I would use the system for future work

Using the system enables me to accomplish innova-
tion tasks more quickly than before

Using the system improves the quality of innovation
activities

Using the system makes it easier to perform innova-
tion activities

The disadvantages of my using the system far out-
weigh the advantages

Using the system improves innovation performance
Overall, | believe using the system will be advanta-
geous for innovation activities

Using the system improves the effectiveness of inno-
vation activities

Using the system increases my productivity

Using the system would be compatible with all as-
pects of innovations

I think that using the system would fit well with the
way | like to collaborate with industry/university
Using the system would fit my work style

I have a great deal of opportunity to try various appli-
cations in the system

I know where | can go to satisfactorily try out various
uses of the system

The system will be available to me to adequately test
run various applications

Before deciding whether to use any system applica-
tions, | will be able to properly try them out

I will be permitted to use the system on a trial basis
long enough to see what it can do. | am able to exper-
iment with the system, as necessary
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Analysis of Data

Demographic Analysis

The participants were almost equal in terms of sex. Of the 202 partici-
pants,47.3% were men, and 52.2% were women, and one additional participant
opted not to indicate their gender. The majority of participants were between
the ages of 18 and 25 (86.6%), and 9.4% were 25 to 30. The next highest cate-
gory of age was 35-40, which was 2.5%. Only 1% were from the age group 30
to 35 years, and only 0.5% were reported from the age group 40 to 45 years.
The three categories of participants included students in higher education, aca-
demic staff members, and industry respondents: the majority of respondents
(87.6%) were students in higher education, and the second and third categories
were almost equal, with 6.4% and 5.9%, respectively. A total of 46.8% of par-
ticipants had direct university-industry interactions, and 28.9% of participants
had no interactions. Uncertain answers were reported by 24.4% who said they
may have had university-industry interactions. Among the undergraduate re-
spondents, 60.6% were studying in their third year, and 17.1% in the fourth year.
There were 7.3% in the second year. The remaining 15% of the participants
responded to none of the above categories. Students are given an internship in
the second semester of their third year in the higher education institute selected
for the survey. Students can continue an internship, or become employees after
the internship. Some respondents may therefore have been both undergraduates
and employees at the same time.

Analysis of the Model

Structural equation modelling (SEM) is a multivariate statistical modelling tech-
nique used to analyse structural relationships (Hair et al., 2014). This has be-
come a standard method for confirming or disconfirming theoretical models in
quantitative studies (Schumacker & Lomax, 2010). This technique combines
factor analysis and multiple regression analysis, and analyses the structural re-
lationship between measured and latent variables (constructs) while estimating
interrelated dependence in a single analysis.

Partial least squares path modelling (PLS-PM) was used in two stages: 1) as-
sessing the validity and reliability of the measurement model, and 2) assessing
the structural model. The Statistical Package for Social Science (SPSS) AMOS
was used to analyse the questionnaire data.

Measurement Model

The measurement model describes the relationship between constructs (latent
variables) and their measures (observed variables) (Anderson & Gerbing,
1982). One of the primary objectives of SEM is to evaluate the construct validity
of the proposed measurement model (Hair et al., 2014). The validity of the
measurement model depends on the model fit for the measurement model and
construct validity evidence (Hair et al., 2014). Kline (2016) and Hair et al.
(2014) provide guidelines to measure the goodness of fit and suggest reporting
model fit statistics as the minimum of model chi-square (¥2) and its degree of
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freedom (df), root mean square error approximation (RMSEA), and compara-
tive fit index (CFI).

3.2.2 Research Quality and Trustworthiness of the Thesis

Case Study Research

In qualitative research, validity refers to the “appropriateness” of the instru-
ments, procedures, and data; whether the research question is valid for the
desired outcome, whether the methodology chosen is appropriate for answer-
ing the research question, whether the design is appropriate for the methodol-
ogy, whether the sampling and data analysis is appropriate, and whether the
results and conclusions are valid for the sample and context (Leung, 2015a).
In order to ensure the quality and trustworthiness of research, validity, relia-
bility, and transferability standards are advocated (Lincoln & Guba, 1985).
Lincoln and Guba (1985) also claimed that the research findings are not gen-
eralisable, but are transferrable from one study environment to another. The
criteria mentioned above for assessing research quality were carefully exam-
ined at each stage of this investigation, including the research design, data
collection, and analytic methods.

Since both the case study and survey research methodologies were utilised in
this study’s research activities, their validity and reliability were considered
when selecting suitable qualitative and quantitative methods. To ensure the
quality of these research results, their reliability and internal, external, con-
struct, and content validity were considered throughout the investigations as
an empirical social research study (Yin, 2003).

According to Yin (2003), there are three primary techniques for increasing
construct validity during case study research. These include the use of numer-
ous sources of information, key informant reviews of case study reports, and
using the chain of evidence. Construct validity was guaranteed in Studies |
and 111 for the case study research, similar to triangulation in data collection
and analysis. This was accomplished via a variety of data sources, including
interviews, questionnaires, and on-site observations. All the interviews were
conducted at the informant’s working location. Analyst triangulation involves
many researchers (co-authors) in the study to prevent observer bias and iden-
tify "white spots" in data interpretation backed up by a member-check ap-
proach. All the publications in this thesis were co-authored by a minimum of
two people. Open-ended questions were employed as a method for improving
the validity of data collection when appropriate, to allow for a respondent’s
thoughts, recommendations, and social objections (Cohen et al., 2013).

Survey Study

In quantitative research, generalisation is widely recognised as a quality crite-
rion (Kerlinger & Howard, 2000), and structural equation modelling (SEM),
a modelling framework that accommodates many different forms of statistical
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models, was therefore used to confirm the trustworthiness of Study V. There
are two primary sub-models within SEM: (1) the latent variable model — a
model that defines relationships between latent, or unobserved, variables; and
(2) the measurement model — a model that defines connections between latent
variables and the observable factors that define them. One of the main benefits
of SEM is the ability to combine two sub-models. This is because the meas-
urement model allows latent variables to be assessed without random meas-
urement error, which prevents measurement error from biasing estimations of
the connection between these variables. Another finding is that latent variables
have complete reliability, that is, consistency over repeated observations, be-
cause they do not include random measurement error (Christ et al., 2014).

A comprehensive literature analysis was conducted to verify the survey's relia-
bility and assess the constructs employed in this study's theoretical model. All
the survey items except one were adapted from well-established survey ques-
tionnaires by Moore and Benbasat (1991), Viswanath Venkatesh and Bala
(2008), and Davis (1989). One item was created for this study based on the lit-
erature. All scales used in this study were therefore adapted from the existing
literature.

Internal validity is concerned with whether a study’s findings make sense and
represent the reality that it seeks to describe and explain, and whether the con-
clusions are transferrable to another research environment. Respondents were
selected to accurately reflect academic staff, industry, and students active in uni-
versity and industry collaboration, ensuring internal validity.

Model Analysis

Analysing structural relationships using SEM (Hair et al., 2014), has become a
standard for confirming or disconfirming theoretical models in quantitative
studies (Schumacker & Lomax, 2010). Partial least squares path modelling
(PLS-PM) was used in two stages: 1) assessing the validity and reliability of the
measurement model, and 2) assessing the structural model.

Validity of the Measurement Model.
The validity of the measurement model depends on the model fit and construct
validity evidence (Hair et al., 2014). Chi-square (2) and its degree of freedom
(df), root mean square error approximation (RMSEA), and comparative fit in-
dex (CFI) (Kline, 2016; Hair et al., 2014) were considered to ensure the valid-
ity of the measurement model.
Individual item reliability was evaluated by examining loadings (Awang, 2015;
Fornell & Larcker, 1981). One item reported a low factor loading, meaning that
a particular item was not deemed useful to measure that construct (Awang,
2015), and was therefore removed.
The measurement model’s convergent validity was ensured by measuring every
construct’s average variance extracted value (Fornell & Larcker, 1981). Discri-
minant validity was conducted to ensure that the measurement model did not
include any redundant constructs (Schumacker & Lomax, 2010).
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Reliability of the Measurement Model

In quantitative research, reliability refers to the replicability of the processes and
the results (Leung, 2015b). Reliability measures were assessed to verify the la-
tent construct reliability and internal consistency of the measurement model.
The reliability of the measurement model was examined using composite relia-
bility (CR) and Cronbach's alpha (CA) (Schumacker & Lomax, 2010; Fornell
& Larcker, 1981; Ursachi et al., 2015). Estimates for the CR and CA range in-
dicate a good reliability level.

The structural model was used for assessment when the measurement model
was satisfied and there was confidence in the reliability and validity of the con-
structs.

55



4. Results

This section provides a summary of the overall findings of this research. More
detailed results are available in the list of research publications in the appen-
dix. The general study had one main research question, and this was addressed
with four research sub-questions in each study. The findings are synthesised
under three research activities, as presented in Figure 6 below.

56



Res_ea_rch Research activity 2 Research Activity 3
R n Activity 1 Understanding the Evaluation of the
Aestear;: Understand- Global Context and knowledge diffusion
civity ing the Local Adaptations intermediary
Context
Research SRQ 1 SRQ 2, SRQ 3
Question/  Ep o - = SRQ4
. Publication 1 Publication 2 & 3 Publication 4
Publication
4 )
(1. Understand-\ (1.Understand—\ (1. Understand-\
ing industry ing global UIC ing of a
perspective on attributes and knowledge dif-
UlCand ICT adaptation to fusion interme-
innovations Sri Lanka diary
Overall 2. Understand- 2. Understand- 2. Evaluating at-
Research =| ing Academ- =P ing the ICT in- f=p| tributes stimu-
Results ics’ perspec- novation pro- lating for behav-
tive on UIC cess of Sweden ioural intention
and ICT inno- and adaptation to use the
vations to Sri Lanka knowledge dif-
fusion interme-
diary.

Figure 6: Relationships between the research activities and the publications

4.1 Results of Study |

The study started by exploring the current situation regarding university-in-
dustry collaboration in Sri Lanka and how it supports the stimulation of ICT
innovations. The first publication (Wijesinghe et al., 2018) addresses Re-
search Question 1, in order to understand the perspectives of industry profes-
sionals and university academics on collaborative work in Sri Lanka.
Since there is a lack of knowledge about the role of UIC in ICT innovations
in Sri Lanka, this study was conducted as an explorative case to help
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understand the situation. In-depth one-to-one interviews were conducted with
ten key informants from five large software development firms located in the
central commercial city of Sri Lanka, Colombo. Another series of interviews
were conducted with 12 informants from four universities in Sri Lanka to cap-
ture the perceptions of the university professors involved in university-indus-
try collaborations and ICT innovation among undergraduates. An inductive
approach was used to analyse data with no predetermined theory, structure, or
framework, and used the actual data for analysis.

The results of Study | were considered from two perspectives. The current
operational characteristics of Ul collaboration and ICT innovation in Sri
Lanka are presented first. Secondly, the perspectives of collaborating partners
are presented as regards improving the ICT innovations through partnerships.
The first finding shows that university-industry partnerships in Sri Lanka are
formed based on personal relationships. Collaboration is mainly done in an
ad-hoc manner, and involves short-term relationships—universities contact
industry partners when they have a need and they make contact through per-
sonal relationships. Industries reach out to universities for the same reasons,
such as filling internship opportunities. All collaborative activities are limited
to basic activities such as collaborative lectures, curriculum development, and
small-scale funding for students. Both parties face difficulties when reaching
out to the other party due to mismatches in their schedules. Universities are
located in different parts of the country, and so the IT industry faces challenges
in reaching them. Almost all IT companies are based in Colombo, the coun-
try's main commercial city. The lack of proximity is therefore considered a
major barrier to collaboration, and these barriers are aggravated due to the
poor transportation services in the country. The informants had limited
knowledge about Ul partnerships in other countries. Their understanding is
that collaboration in European nations is more formalised, and very different
from the Sri Lankan context, but they do not know anything specific about
how UIC is organised in other countries.

Almost all informants said that the ICT innovation ecosystem in Sri Lanka is
not supportive of students or university lecturers/professors becoming prom-
ising innovators. Almost all informants agreed that Sri Lanka’s ICT innova-
tion ecosystem does not encourage students to become good innovators. The
majority of informants believed that the government should make a policy
decision to improve the ICT innovation ecosystem, and make it easier for stu-
dents to become innovators. Universities, according to industry, can play an
important role in developing a platform for innovation. They could include
weekly sessions to discuss innovation and leave room for entrepreneurship.
Improved innovativeness among graduates can benefit industries by produc-
ing more marketable products rather than providing a product exactly as re-
quested. Universities, according to industry, should improve the innovative-
ness of graduates. Universities, on the other hand, are pleased with the current
level of innovation among graduates. They propose the implementation of
awareness programs among students, including in schools, in order to improve
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the innovation ecosystem. Respondents from academia also suggested that
ICT innovation can be improved by focusing on student projects every year
as part of academic delivery. Students are not considered competent enough,
however, to bring innovative ideas to the level of implementation. Innovative
thinking among university students is not sufficiently developed to identify
the problems present in society. Many respondents believe that innovative
thinking has to be introduced within the school system itself.

Industry respondents suggest that the expectations of Sri Lankan university
students are to study well and get through their exams. In their experience,
these students do not have the skills expected by the IT industry, and are less
exposed to its practical side. Students in the IT discipline should also develop
problem-solving skills since clients are mostly contracting the sector to solve
problems. This requires developing the innovative thinking and analytical
skills of university students. These findings indicate that there is some room
for improvement in student skills related to industry requirements.

Secondly, the informants from industry, and the academics were all very will-
ing to formalise the Ul collaboration system as it is a win-win situation for all
stakeholders. Both parties believe that systematic collaboration will mitigate
many existing barriers to collaboration, and that it can be accomplished
through an ICT intermediary system. Commitment from both parties is con-
sidered a strong predictor of long-term collaboration. Many companies are
willing to provide staff internships, however, no academics are willing to take
up such offers due to tight schedules in universities. At present, there isno IT-
based support system for systematic collaboration. Research collaboration
was the preferred collaboration by both parties, disseminating knowledge be-
tween the parties involved. This is a good opportunity for students to be in-
volved in industry-related relevant research. Industry informants suggest hav-
ing a mechanism for shared calendars on an IT-based platform, and university
informants would also be happy with such a formalised method. Increased
university-industry collaboration might help universities to produce innova-
tive and highly employable graduates. Both parties believe that the govern-
ment should make policy decisions to improve the ICT innovation ecosystem,
mitigating difficulties for students to become innovators. Industries believe
that universities should improve the innovativeness among graduates, but uni-
versity informants were happy with the current level of innovativeness of
graduates when asked.

In conclusion, as stated in Paper I, both university and industry informants
feel that the country’s innovation ecosystem should be improved. Structured
university-industry collaboration might help accelerate this process. The find-
ings demonstrate that both parties are interested in developing UIC, but that
the initiative must be taken by one of these parties, or the government. Both
parties also believe that research collaboration with industry engagement is
significantly more successful, and that research collaborations may increase
ICT innovation.
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4.2 Results of Study I

Since local university-industry collaboration is not adequately established, it
was necessary to learn about suitable models and important attributes in Ul
collaboration from the global literature. The aim of the second study was to
identify characteristics favourable for good Ul collaboration which could
stimulate ICT innovation in Sri Lanka. Five important attributes were identi-
fied from the literature analysis: management directives, financial support, the
proximity dimension, policy implications, and heterogeneity in collaboration.

Management Directives

A formal UIC management mechanism is an important factor that signifi-
cantly affects academic innovation performance in universities. Universities
with a good innovation environment had a strong relationship with UIC man-
agement and developers, whereas universities with a weaker relationship be-
tween the two underperformed (Huang & Chen, 2017). Kesting et al. (2018)
proposed a partially decentralised approach that is supported and coordinated
by university-based technology transfer offices (TTO). In this situation, uni-
versity administration can direct TTOs to take over information-gathering
tasks and create and maintain industry databases for innovation collabora-
tions. As more personnel are dedicated to UIC services, adequate management
directives may stimulate UIC activities in universities and lead to academic
innovations.

University administration should encourage the use of new technologies to
improve internal processes and services, which are more successful than new
product development projects (Wynn, 2018). Before starting a collaboration,
UIC management must first understand their partners in terms of culture and
the nature of business. According to Bodas Freitas et al. (2013), collaboration
with actors in emerging industries is more productive than collaboration with
companies in mature industries. This is because emerging industries concen-
trate on new product development and training, with new or improved pro-
cesses serving as complementary outputs. The management bodies of univer-
sities can improve collaboration with industry partners by identifying issues
with motivation and developing skills and a willingness to acquire, assimilate,
transform, and exploit new external knowledge. Kobarg et al. (2018) propose
that universities develop an innovation competency model that includes crea-
tivity; enterprising, integrating perspectives; forecasting, and managing chal-
lenges. Jumakulov et al. (2019) propose that a UIC-based industrial innova-
tion program can be developed to produce graduates as innovation agents.

When promoting such collaborations, initial trust based on a professional rep-
utation is vital for reflecting confidence at the outset (Oliver et al., 2019).
Management should, therefore, adhere to good practices such as systematised
decision making, consistency in agreements, open participation, honesty, and
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helpfulness for building trust in long-term collaborations (Striukova & Rayna,
2015; Temel & Glassman, 2013). For a successful knowledge transfer with
higher success in innovation, collaboration should be strongly problem-ori-
ented, and both parties should benefit (Brem & Radziwon, 2017).

Absorptive capacity is an agent’s ability to perceive the value of new
knowledge, absorb it, and apply it to the company. As a result, absorptive ca-
pacity and the strong motivation of collaboration partners are important vari-
ables for successful knowledge transfer (Rajalo & Vadi, 2017), and might me-
diate the relationship between universities and technological innovations
(Subramonian & Rasiah, 2016). Industries that maintain a fruitful collabora-
tion with suppliers and clients collaborate with universities to a greater extent.
High-tech companies, in particular, are more likely to cooperate with univer-
sities than other companies (Fernandez Lopez et al., 2015). In contrast, indus-
tries with shorter supply chains and low demand for knowledge workers and
ICTs also have low demand for university collaborations (Jackson et al.,
2018). As a result, the type of industry, the absorptive capacity of collabora-
tive partners, and the complexity of the industry are critical components for
university administration to build successful industrial collaboration.

The academic quality of the collaborating universities is also important, and a
university’s ranking affects the collaboration significantly. As Sziics (2018)
observes, innovation activities and projects involving higher ranking univer-
sities generally lead to an improved innovation climate.

When examining the challenges for establishing such collaborations, it has
been observed that the usually heavy administrative workload on academics
may be a detrimental factor for an effective UIC. According to Hou et al.
(2019), certain UICs in China have a detrimental effect on innovation as a
result of the Chinese university system’s extensive administrative involve-
ment. At the same time, research institute and industry collaborations (RIICs)
boost innovative capability owing to the central government’s reduced admin-
istrative effort. Over the last decade, Chinese research institutes have been
encouraged to compete freely and market their scientific discoveries. Accord-
ing to Hou et al. (2019), research institutes are more effective than universities
in collaborating with the industrial sector on industrial innovations. Academ-
ics spend more time teaching and publishing and less time engaging with in-
dustry (Hou et al., 2019). At the same time, research institutes are more likely
to collaborate with companies in order to survive. The result is comparable
with the Study | that was done in Sri Lanka. Many studies have shown that
universities mostly prioritise teaching, and it is considered the prime duty of
academics.

UIC is a recent phenomenon in Sri Lanka, which means that there is a lack of
adequate leadership and monitoring within the university sector
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(Wickramasinghe & Malik, 2016) when it comes to this. Esham (2008) and
Wickramasinghe and Malik (2016) suggest establishing a higher-level body
comprising university and industry representatives to guide UIC. University
management should be encouraged to collaborate purposefully with potential
industry partners, as it has been identified as a good source of stimulating in-
novations. Finally, universities management has a responsibility in establish-
ing and maintaining collaborations in universities with suitable partners.

Financial Support

The financial support received by universities plays an important role when
conducting research and development, and other activities related to innova-
tions. Tseng et al. (2020) have identified three fundamental factors of UIC
funding and a university’s technological innovation performance: manage-
ment mechanisms, innovation climate, and reward systems. The study shows
that UIC funding is directly instrumental for a university’s technology inno-
vation and UIC management mechanisms. Ranga et al. (2017) show that the
financial support received by universities is a crucial factor for transitioning
from a national innovation system to a global innovation system. According
to Hou et al. (2019), UIC has a negative impact on innovation efficiency in
China, but the efficiency of the innovation process can be improved by gov-
ernment funding.

Sziics (2018) claims that the success of projects in terms of innovation de-
pends on the number of participants in the project and the actual funding re-
ceived by the universities involved. Universities should thus strategically
choose funding sources. In Taiwan, government funding has had a significant
impact on implementing regulations for UICs, while industrial funding has
had a more substantial impact on developing the UIC management (Fan et al.,
2019; Huang & Chen, 2017). Industrial funding has a positive effect on the
number of innovations by a university. In China, governmental funding has
had a more significant impact on knowledge output than industrial funding, as
measured in research papers and patents (Cheng et al., 2020). In combination
with reward programs, funding from government and industry partners has
improved the innovation climate at universities, and also opportunities for
joint ventures with universities (Tseng et al., 2020).

Sri Lankan universities are mainly based on government funding, and have
not nurtured many industrial partnerships. The government funding is primar-
ily aimed at producing employable graduates, and therefore, they especially
emphasise teaching rather than research and development (Weerasinghe &
Jayawardane, 2018). On the other hand, industries are reluctant to allocate
funding for research activities, despite these being important for the willing-
ness of universities to collaborate with the industry’s R&D activities (Wick-
ramasinghe & Malik, 2018). The government’s financial allocation for higher
education is small, as the government has prioritised other development
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activities. This urges universities to increase collaborative activities with in-
dustry and find adequate funding for innovation activities. According to the
findings of Study I, the IT industry in Sri Lanka is willing to support UIC
operations. University management may thus better utilise industry funds for
UIC activities.

Policy Implications

UIC policy formation is a central element in the innovation framework. Ade-
quate UIC policies have positive effects at each stage of the innovation process
(Cheng et al., 2020). However, policies should be implemented so that indus-
tries can invest in universities for research and development activities, and
share knowledge and information rather than making the collaboration process
cumbersome by creating limitations. Shi et al. (2020) propose that in order to
use the benefits of UIC fully, policymakers should develop policies to remove
identified barriers to collaboration and minimise the related expenses for firms
when embarking on their first collaboration. The study also emphasises the
need for training for both academics and industry, in initiating and maintain-
ing collaboration efforts. Policymakers should also be aware of how the inno-
vation process works. When commercialising intellectual property and the re-
lated regulatory frameworks, policies should also address equity distribution
for ownership (Zhang et al., 2017). Another component of an innovation pol-
icy is increased responsiveness to social needs and social reforms (Ranga et
al., 2017). Rantala and Ukko (2018) have found that SMEs in Finland are in-
terested in measuring societal level output by UICs. The performance meas-
urements in policies should support both innovation and regional development
so as to stimulate technology and knowledge transfer, and assist in identifying
relevant research areas to fund (Calcagnini et al., 2016). Bodas Freitas et al.
(2013) suggest that policies should target the development of human skills,
technology infrastructure, and macroeconomic stability to promote industry
incentives and stimulate the market and non-market institutions using regula-
tory frameworks, intellectual property rights, standards, codes of good indus-
try practices, and so on.

Chandran et al. (2014) suggest that adequate policies might encourage indus-
tries with R&D activities to utilise university knowledge to improve their in-
novation performance. They also argue for demand-driven R&D activities,
especially among universities and policymakers, regarding how to promote
commercialisation and make universities useful for industries in situations
where industrial R&D is missing. A well-established knowledge transfer
mechanism can escalate technology innovations (Subramonian & Rasiah,
2016). The absorptive capacity of small companies can also be improved by
knowledge transfer programs (Fukugawa, 2017). Yoon (2015) studied the
evolution of South Korea’s innovation system and suggested that policies
should include government research institutes (GRI) and universities to
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support SMEs by facilitating knowledge transfer and commercialisation to
stimulate innovations.

Steinmo (2015) raised another important policy factor, indicating that firms
can develop cognitive and relational social capital by collaborating with uni-
versities to improve collaboration in research alliances to create knowledge
and innovation. National policies targeting high-tech industries may be inef-
fective, however, as policies reinforce over-investment and excessive compe-
tition (Bodas Freitas et al., 2013). This is because national governments world-
wide target collaboration with high-tech industries, and Bodas Freitas et al.,
(2013) emphasise that the value of collaboration seems to depend on a com-
pany’s knowledge bases. Hadidi and Kirby (2015) note the importance of rec-
ognising universities and including higher education in innovation policies,
while Guimon and Salazar-Elena (2015) suggest policies to be implemented
for collaborating with foreign subsidiaries so as to link national innovation
systems with global innovation networks.

UIC policies in Sri Lanka should be introduced by the government at a na-
tional level. They should mainly address funding and regulatory measures,
shaping the rules governing the UIC, and establishing intermediary organisa-
tions such as business incubators, science parks, and technology transfer of-
fices (Larsen et al., 2016). Partnerships can be initiated with diverse entities
such as universities, industries, government, research institutes, and non-gov-
ernmental organisations. In many countries, these partnerships are initiated by
the government to increase competitiveness. Universities can create policies
to establish UIC units for commercialising R&D activities with adequate in-
dustrial partners (Wickramasinghe & Malik, 2018).

The Proximity Dimension

The proximity dimension can be measured geographically or cognitively. Ge-
ographic proximity concerns the physical distance between a university and
an industry, and cognitive proximity refers to gaining and interpreting new
knowledge related to collaboration goals. Geographic proximity plays an im-
portant role in the face-to-face interaction between actors, but this alone is not
sufficient for effective collaboration. The other important factor for effective
collaboration is cognitive proximity, which is important for stimulating inter-
actions between university and industry (Garcia et al., 2018). This study also
shows that cognitive proximity can be a substitute for geographical proximity
when collaborative partners are cognitively close. They can stimulate physical
interaction even if partners are geographically very distanced. Garcia et al.
(2018) show that companies with higher absorptive capacity can more effec-
tively collaborate with geographically distant universities when, for instance,
handling complex innovation problems. Arant et al. (2019) state that it is eas-
ier to overcome a geographic distance than a cognitive distance between
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academia and industry, because cognitive proximity is more important than
geographical proximity for radical innovations. When there is no cognitive
distance, collaborating partners can cross-fertilise the ideas even if they are
physically distant, rather than sourcing ideas from completely different
knowledge bases with closely located partners. Ponds et al. (2010) confirm
that geographic proximity is less important in science-based collaborative re-
search and that the effect on regional innovations is mediated by geographic
proximity and UICs.

The proximity dimension is relevant to Sri Lanka, as most industries are in the
commercial capital of Colombo, but universities are located throughout the
country. This has created a challenge for many UIC activities, and it is aggra-
vated by poor transport infrastructure. Weerasinghe and Jayawardane (2015)
claim that industries in Sri Lanka neither use external knowledge sources nor
have sufficient links with external companies to absorb new knowledge into
their innovation activities, resulting in a poor innovation climate. The authors
further claim that strategic initiatives should be taken to promote companies’
absorptive capacity for innovation.

The results further emphasise that universities should choose collaborating
partners who can understand the problem domain, which is more important
than the distance. The previously suggested ICT intermediary system could be
utilised to mitigate issues of geographical distance.

Heterogeneity

Universities can collaborate with many industries, and these collaborations
can be established at various stages of the innovation process. The innovation
process consists of two separate stages: invention and innovation. Universities
are centres of knowledge creation, and industries provide opportunities for
commercialisation. Industries can join universities from the beginning, at the
idea generation stage of the invention, or else they can join at the commercial-
isation stage of the innovation process. Many studies show that the diversity
of industries and the stage at which they step into the innovation process af-
fects outcomes. For instance, Walsh et al. (2016) state that heterogeneity in
collaboration generally implies a higher invention quality. Vertical collabora-
tion during the inventing stage is more important for success in commerciali-
sation than collaboration during the implementation stage. Their study found
that various forms of collaborative innovations may vary, depending on the
stage of the innovation process at which the collaboration is initiated. Gretsch
etal. (2019) confirm that UICs are generally more supportive during the initial
stages of the innovation process, during the idea generation and evaluation
processes, but do not directly impact the degree of innovativeness. The study
also shows that parallel collaboration (simultaneous collaborations with mul-
tiple partners) between universities and industrial partners stimulates innova-
tive front-end activities. When collaborating with multiple industries,
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universities must make greater efforts to enable the effective and efficient
management of parallel activities. For incremental innovations, however, col-
laboration with several types of partners is not more supportive than collabo-
ration with a single type of partner (Meyer et al. 2019).

According to Lin (2017), an increase in the number of UICs will increase ac-
ademic innovation capacity, given that there is a manageable number of col-
laborations in any partnership setting. The university’s contribution and
knowledge capacity can then empower UICs. Lin (2017) and Attia (2015) sug-
gest that a moderate number of industry collaborations positively influences
the innovation climate up to a certain threshold, while a wider collaboration
breadth has a negative effect. While many studies address the effects of quan-
tity in collaborations, Bruno et al. (2018) suggest that the quality of the col-
laboration is a stronger predictor than which universities are involved. While
universities in many countries use heterogeneous collaboration activities, Sri
Lankan universities do not show strong evidence of conducting heterogeneous
partnerships in innovative activities.

The overall study emphasises the importance of management involvement in
initiating and maintaining collaborations with suitable partners. Cognitive
proximity should be considered more important than geographic proximity
when selecting partners to continue strong collaboration and bring innova-
tions. UIC policies in Sri Lanka should be established to mitigate existing bar-
riers to collaboration. The motivation for academics to collaborate could be
considered in policies, as it is seen as less important in the current context.
Industrial funding can be expected in a formal collaboration improving R&D
activities and, therefore, innovations. Universities can consider collaborating
with heterogeneous partners to improve the quality of innovations.

4.3 Results of Study Il

While the global literature defines the critical features for effective Ul collab-
oration, country-specific research would be beneficial for learning about ICT
innovation-specific components. A country was chosen for the study based on
innovation indices and the ease with which data could be collected. The se-
lected country, Sweden, has a long history of innovation. Sweden made
schooling compulsory for 7-13-year-old children in 1842, and began a game-
changing journey from a poor agricultural nation to a prosperous innovation
leader (Swedish Institute, 2021). Today Sweden has secured the second high-
est position in the Global Innovation Index published by the World Intellectual
Property Organisation (WIPO) for the second consecutive year (WIPO, Cor-
nell University, INSEAD, 2020). With its start-up-friendly business climate,
Sweden has high cultural tolerance and diversity levels, and a broadly popular
social safety net that facilitates entrepreneurial risk-taking. Sweden has es-
tablished itself as home to Europe’s largest tech companies, and a fertile
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incubator of up-and-coming entrepreneurs. Stockholm produces the second-
highest number of tech unicorns per capita, second only to Silicon Valley
(Raudabaugh et al., 2021). Spotify, Klarna, Candy Crush, Minecraft, Skype,
MySQL, Volvo, Ericsson, IKEA, Wrapp, Memeto, and Bloglovin are well-
known start-ups from Sweden. These considerations offered a solid reason to
investigate the Swedish innovation system.

Study 111 examined the stimulating factors for ICT innovations in Sweden and
proposed recommendations for Sri Lanka within a feasible context to improve
ICT innovations in the country. To the best of my knowledge, this is the first
paper examining the adaptability of innovation practices from a developed
country that ranks highly for innovations, to a developing country with weaker
innovation indicators. The research was conducted as an exploratory case
study with key informants actively engaged in innovation activities in Swe-
den. Many were in the highest positions in their respective organisations.
The results indicate that education and mindset, a risk-taking environment,
embracing failure, digitalisation, and collaboration are the critical determi-
nants of ICT innovations in Sweden.

All interviews began with the entry-level question "how do you define inno-
vation?" The common definition provided by all respondents for the question
was that innovation is something new and valuable, something that must meet
a need in the market. One respondent (UP) extended his definition, claiming
that:

"...novelty is a paradoxical concept because nothing can be completely
new. It always comes from something that exists..."
The difference between invention and innovation was highlighted as signifi-
cant by all respondents, providing a good starting point for the conversation.

Education and Mindset

The general public’s mindset has a significant effect on a country’s ability to
innovate. From diverse perspectives, several informants emphasised the
power of the inventive mentality. Education for all, regardless of gender, is a
necessary prerequisite for an inventive society. Citizens must be emancipated,
educated, loved, and supported in order to compete on a global basis. In Swe-
den, the high degree of education has a significant effect on the current state
of innovation. In the previous thirty years, the government has established an
increasing number of universities, resulting in an extraordinarily high level of
education among the general public compared to other countries. Respondents
also emphasised that as individuals become more educated, they begin to
travel more, and to think more as they travel and see different parts of the
globe. They may become dissatisfied with simply working for a large corpo-
ration and performing a tiny part in it. The degree of education has thus been
critical in terms of innovation.

Sweden encourages critical thinking and questions, and children are encour-
aged to do so from as early as kindergarten. The ability to think for one’s self
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rather than listen to someone else who believes they are correct is thus fos-
tered. Asking questions and attempting to think for yourself to come up with
an answer is a critical component in the development of new ideas. In hierar-
chical cultures with an all-male power structure, this structure is a critical el-
ement, and it doesn't encourage creativity in the same manner.

Another respondent stressed the relevance of an organisation’s non-hierar-
chical culture to creativity. He described building an innovative company ac-
cording to the Swedish saying, “leave your title at the door”. Everyone, re-
gardless of position or tenure, should be encouraged to provide ideas. This
allows diverse viewpoints, ideas, and opinions. Inequalities in rank may mean
that an intern may have a fantastic idea yet be hesitant to share it. By removing
titles, they will gain confidence in their concept.

Mixed teams provide better circumstances for making more competent deci-
sions than homogeneous teams (if effectively managed). Single-sex teams are
the most typical stumbling block to innovation. Mixed-gender teams are more
innovative, have more different points of view, and make better decisions. A
new concept must be both novel and valuable. This value might be social or
commercial, and it isn’t an innovation if it isn’t unique.

Another approach to inspiring students is to provide them with good examples
and role models, and Sweden has a long history of great innovators in this
area. Students require motivation from others who also demonstrating that
something is achievable. As a result, they are generally inventive and moti-
vated. Schools offer venture contests for students as young as eight or ten
years old to bring their ideas to life, young entrepreneurships in schools, and
school projects that turn into businesses and trade exhibitions. School-taught
business skills help students develop a creative and entrepreneurial mentality.
Student organisations provide facilities for student support, such as DRIVHU-
SET NORDEN, Om JA Worldwide, promoting innovation capacity building.

Risk-Taking Environment.

Sweden has become a risk-free environment for innovators. Starting an entre-
preneurship journey does not put a child’s education at risk: education is free.
It doesn’t risk a child’s health because medicine and treatments are free. In-
novators are provided with basic support, and are not putting their entire fu-
ture, or that of their family and children at risk. This makes the risks involved
in innovation easier to bear, because a loss will not destroy an entire life.

Sweden has a significant financial aid facility for business start-ups. VIN-
NOVA is a government agency for providing funds for innovators, and Almi
provides advice from experienced advisors who are knowledgeable about
growth and operating a business. They provide loans to companies with
growth potential and assist them in their business potential. The financing is
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much easier for inventors in digital space as access to finance is much easier
in Sweden.

Embracing Failure

Failure is an inevitable element in the innovation process. According to one
CEOQ, only around 15% of the approximately 300 initiatives that a technology
transfer office receives are successful. This does not imply, however, that 85%
of the people are failures, because most of the learning is undertaken individ-
ually during this process. Sweden has a flat and open structure that is compet-
itive while also allowing technology transfer offices to support each other,
since failure is acceptable in Sweden. The legal system and social security
system are in place to ensure that no one loses their home or pension due to a
failure in innovation.

Collaborations

For hundreds of years, Swedish society has been built upon collaboration.
Swedish society is flat and non-hierarchical, and it is vital to cooperate and
collaborate. Children are taught to cooperate and question things from kin-
dergarten, which lays a strong foundation for potentially complex innovations.
The goal-oriented and effective collaboration of individuals is highlighted.

Having a relevant network for collaborations is important. Student placement
should be relevant and target the intended innovation. For example, if a group
of students is engaged with a very complex Al start-up, they should collabo-
rate with a company involved in that area.

Sweden has a good support structure for innovations. Students can go to Sting,
KTH Innovation (KTH-Royal Institute of Technology), or other Technology
Transfer Offices (TTO). These offices collaborate with a number of compa-
nies in Sweden. Universities place more importance on innovation because
they involve knowledge-based entrepreneurship or knowledge-based innova-
tion. One informant claimed that “we will not necessarily have a more im-
portant role in the future unless we develop new ways of collaborating. And |
do not see that at the moment. And this is, of course, if you look at Silicon
Valley; they are good at these things because they have a lot of networking”.

Value creation in collaborations is more important than just adding more and
more scales of measurement to key performance indicators such as the number
of companies, number of ideas, number of patents, and number of licenses. It
is crucial to work more closely with various types of businesses. Joint research
publications between university and industry were considered an important
factor as they will improve the relevance of the research. Academics believe
that they should collaborate and undertake research together with companies
in new ways.
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TTOs in universities are conducting activities of collaboration with industry
in parallel with their mainstream duties of education. Some of the activities
organised by the TTO includes "Demo Day" for students to showcase start-
ups. One informant revealed that they conduct about 200 activities per year,
which is relatively a high number. Student organisations organise some
events, including "innovation week,” and "entrepreneurship week.” SNITTS
(Swedish Network for Innovation and Technology Transfer Support), a non-
profit organisation, provides a forum for technology transfer specialists to ex-
change ideas and develop their skills. InnovationManagement.se is another
platform that intends to democratise the practice of innovation by creating a
shared library of resources and connecting a network of innovation practition-
ers. All these resources provide support for innovation in Sweden.
Digitalisation

Embracing technology in the early stage has elevated the level of innovation
in Sweden to the next level. Digital innovations in the country have boomed
and multi-billion businesses such as Spotify, Skype and Klarna are some ex-
amples. One informant, a CEO, believes that digitalisation began with reforms
in the use of PCs in Sweden as part of the revolutionary political reform 30
years ago. A subsidised program where everybody could be digitally con-
nected and could buy a PC for a low price was introduced. In the 1980s, Swe-
den was therefore the country with the highest penetration of personal com-
puters in the world. The whole population thus became used to using comput-
ers very early. Following this, the government decided to invest heavily in
broadband networks. According to the informant, 90% of households and
companies can access the fibre network. The government’s vision for of Swe-
den is of a "completely connected Sweden" by 2025 (Government Offices of
Sweden, 2017).

4.4 Results of Study 1V

Study IV was designed to identify the perceptions of individuals regarding
adopting an instrument to stimulate ICT innovations through university-indus-
try collaborations. This instrument is intended to be an intermediary tool be-
tween university and industry to disseminate knowledge and ideas for innova-
tion. The use of ICT-based tools is an ideal mechanism with which to promote
external knowledge flow into an organisation, which may help realise their
innovation potential (Gressgard et al., 2014). ICT-based tools have gained
popularity as instruments for the diffusion of knowledge, but an evaluation of
behavioural intentions to use such systems in the local context is required. The
evaluated system (Global Idea Bank, 2019) is an Idea Bank system that can
be used among university students, industry professionals, and academics
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interested in stimulating innovations through collaboration. Further infor-
mation about the ldea Bank system is available in Study IV.

This study aimed to understand factors for the acceptance of the intermediary
system and how they contribute to the system’s usability. It was intended to
gather a broad response from a variety of stakeholders in order to gain a rea-
sonable idea of these factors. The questionnaire was designed and distributed
among 300 individuals, including 250 students in higher education, 30 aca-
demic staff members, and 20 industry representatives. The survey was con-
ducted in two phases, with a pilot study using a convenient sample of students
in higher education, followed by the main study. The implications of the study
are described below.

Demographic Results

The participants were almost equal in terms of sex. Among the 201 participants,
47.3% were men, and 52.2% were women. One participant opted not to indicate
their gender. The majority of participants were between the ages of 18 and 25
(86.6%), and 9.4% were 25 to 30. The next highest category of age was 3540,
at 2.5%. Only 1% were from the age group 30 to 35 years, and only 0.5% were
reported from the age group 40 to 45 years. There were 2002 responses in total.
Among the three categories of participants, students in higher education, aca-
demic staff members, and industry respondents, the majority of respondents
(87.6%) were students in higher education, and the second and third categories
were almost equal, with 6.4% and 5.9%, respectively. A total of 46.8% of par-
ticipants had direct university-industry interactions, and 28.9% of participants
had no interactions. 24.4% reported with uncertainty that they may have had
university-industry interactions. Of the undergraduate respondents, 60.6% were
studying in their third year, and 17.1% in the fourth year. There were 7.3% re-
spondents in their second year of study. The remaining 15% of the participants
responded to none of the above categories. Students are given an internship in
the second semester of the third year in the higher education institute selected
for the survey. Students can continue their internship or become employees after
the internship, and therefore some respondents may be undergraduates and em-
ployees at the same time.

Theoretical Implications

The TAM, proposed by Davis (1989), claims that an individual’s adoption of
information technology depends on perceived usefulness and perceived ease
of use. Our results provide limited support for the original TAM. While the
first result indicated that perceived ease of use positively influences perceived
usefulness and behavioural intentions to use the system, the second indicated
that perceived usefulness has a negative effect on behavioural intention to use.
The first result supports the original TAM, but the second result contradicts
the original TAM. Comparing our results with previous studies of TAM
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shows that behavioural intention to use e-learning systems (e.g., Al-Rahmi et
al., 2019; Cheung & Vogel, 2013; Lee et al., 2011) and learning management
systems (Alharbi & Drew, 2014; Fathema et al., 2015) have been influenced
by perceived usefulness and perceived ease of use. Dasgupta et al. (2002) in-
vestigating the behavioural intention to use an e-collaboration system, how-
ever, and concluded that perceived usefulness has a negative relationship with
the use of an e-collaboration system. This result contradicts the results of the
original TAM. Perceived ease of use has a strong positive effect on the per-
ceived usefulness of the system, however, supporting the results of the original
TAM. Advanced system users may thus be efficient users who are familiar
with the navigational structure of the system. Other studies, such as Septiani
et al. (2018) and Tantiponganant and Laksitamas (2014) also found that this
contradictory situation is supported, and perceived usefulness does not influ-
ence behavioural intention due to environmental factors.

A possible reason for the contradictory relationship in our study is that partic-
ipants already know the usefulness of an IT-supported system for ICT inno-
vations. This is not considered an extrinsic motivational factor. The result
may have also been affected by the fact that all participants had a strong back-
ground in IT. However, the current study’s findings are consistent with the
original findings of the TAM (Davis, 1989).

It is evident that external factors derived from the diffusion of innovation the-
ory comply with existing similar studies (Al-Rahmi et al., 2019; Min et al.,
2019) in the literature regarding their relationship with the TAM. The relative
advantage greatly affects the perceived ease of use and perceived usefulness.
This implies that when users seen the Idea Bank system as better than the
traditional collaboration system or approaches, this may be because they see
it as more useful (Wu & Wang, 2005; Chang & Tung, 2008). The trialability
factor also positively supports the perceived ease of use, However, the com-
patibility factor negatively affects perceived usefulness. Many studies (Al-
Rahmi et al. (2019) and Wu and Wang (2005) have shown a positive relation-
ship between compatibility and perceived usefulness. The results of the hy-
pothesis are summarised in Table 5.

Table 5: Results of the hypothesis derived from Study 1V indicate five hypotheses are
supported and two are unsupported

Hypothesis IV Rel DV Estimate SE CR P-value Result

H1 PEU — »BI 0.892 0.156 5.723 0.000 Supported
H2 PU — ”BI 0.096 0.136 0.702 0.483 Unsupported
H3 RA — ”PU 0403 0.150 2.680 0.007 Supported
H4 RA —»PEU 0.621 0.118 5.265 0.000 Supported
H5 CO —»PU -0.095 0.135 -0.708 0.479 Unsupported
H6 PEU—»PU 0.626 0.105 5.975 0.000 Supported
H7 TR —»PEU 0.323 0.100 3.231 0.001 Supported
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Note: IV, independent variable; Rel, relation; DV, dependent variable; SE,
standard error; CR, critical ratio; PU, perceived usefulness; PEU, perceived
ease of use; RA, relative advantage; CO, compatibility; TR, trialability

Practical Implications

The Idea Bank system has many features that contribute positively to ICT in-
novation. The relative advantage of using the Idea Bank system compared to
other systems significantly affects perceived usefulness and perceived ease of
use. Perceived ease of use is an assessment of the cognitive effort involved in
using the system. In such situations, a user’s focus is on the interaction with
the system and not on objectives external to the interaction. Since the system
is mainly intended to be used by young undergraduates in universities, they
will be more focused on the ease of using the system than its usefulness. Pre-
vious studies have shown that user acceptance factors may vary between he-
donic and utilitarian systems (Heijden, 2004). Increasing demand for per-
ceived ease of use compared to perceived usefulness is expected in hedonic
systems. Heijden (2004) suggested that developers include hedonic features
so that other configurations to achieve user acceptance.

A system’s trialability before users decide to purchase is a significant factor
in the ease of using the system. This implies that when users had more oppor-
tunities to try the Idea Bank system, they saw it as easier to use (Lee et al.,
2011). Since the ldea Bank system is relatively new, it would be helpful to
make it available to users on a trial basis, so they can improve the system with
with ideas before deciding to purchase. Cognitive absorption may also be ex-
perienced through visually rich and appealing technologies when designing an
information system (Agarwal & Prasad, 1998).

Diversity in societies and organisational structures may challenge the use of
information systems. While factors such as IT proficiency and experience pro-
mote a system’s ease of use, technology acceptance and intention to use may
be moderated by its rules, policy, and IT guidelines (Ajibade, 2019).
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5. Concluding Discussion

The predominant aim of this thesis was to create knowledge about the diffu-
sion of knowledge in university-industry collaboration so as to foster ICT in-
novation in Sri Lanka. The thesis’s contribution has two dimensions: first, it
suggests a model for university-industry collaboration with an ICT intermedi-
ary system, and second, it evaluates and suggests the necessary components
of an ICT intermediary system. The overall research question is answered
through four different research sub-questions. The following section provides
answers to the four research sub-questions asked in the thesis.

5.1 Conclusions

Research Sub-Question 1: What is the current level of university-industry col-
laboration and the ICT innovation ecosystem in Sri Lanka (RSQ1)?
Conclusion I: The current level of university-industry collaboration in Sri
Lanka is inferior compared to many other countries in the world. UIC activi-
ties are conducted in an ad-hoc manner, and involve short-term relationships
that begin when a need arises. The ICT innovation ecosystem is not supportive
of innovations. Sri Lanka is lacking opportunities to freely interact, exchange
ideas, and support each other within the innovation ecosystem. Adequate pol-
icies for collaborations need to be introduced in the country, targeting an in-
crease in ICT innovations. A centrally controlled ICT intermediary system
could mitigate barriers to collaborations and be strongly supportive of foster-
ing ICT innovations.

Research Sub-Question I11: What factors of UICs influence ICT innovations
in Sri Lanka (RSQ2)?

Conclusion I1: A formalised UIC management should be established in both
universities and the industry. There could be a supporting centre for UIC ac-
tivities targeting the escalation of ICT innovations. Financial support for in-
novation activities, policy implementation, and legal support for establishing
startups could be properly managed. Solving the proximity dimension, which
encompasses geographical proximity and cognitive proximity, is also im-
portant for reducing barriers to Ul cooperation. This could be mitigated by
using an ICT system that facilitates UIC and innovation.  Finally, multi-
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partner collaboration at different stages of the innovation process could in-
crease the quality and relevance of an innovation.

Research Sub-Question I11: What lessons can be learned from Sweden to es-
calate ICT innovations in Sri Lanka (RSQ3)?

Conclusion I1I: A good education system and the development of an innova-
tive mindset are determinant factors for increasing innovations that could be
developed in Sri Lanka. An environment for innovators should be established
that encourages failure and risk-taking. Collaboration and digitisation are in-
credibly beneficial to generating innovations, particularly in the ICT area.

Research Sub-Question 1V: What are the major influential factors in an ICT
supported knowledge diffusion system for innovation (RSQ4)?

Conclusion 1V: The key conclusion is that the system’s usefulness and the
behavioural intentions to use will be decided by how easy it is to use. Sec-
ondly, the relative advantage is a good predictor of the perceived usefulness
and ease of use of the Idea Bank system. The system’s trialability also im-
proves the system’s ease of use. These findings suggest that improving the
system’s ease of use will increase its usefulness, and the behavioural intention
to use the system can therefore be increased.

5.2 Discussion

5.2.1 Cultural Impact on Innovation and Technology
Acceptance

Innovation is more than just the result of research and development activity,
the use of advanced technology, or science-based industries (Petrakis, 2016).
Kaasa (2016) claims that a country’s societal culture, its shared values, be-
liefs, and behaviours, plays an essential role in forming the innovative milieu.
Creating a cultural environment conducive to continuous innovation is critical
to realising a climate conducive to constant innovation. Developing an inno-
vation culture provides a significant source of competitive advantage, both for
individual businesses and the economy. Cultural differences can be identified
in many forms. The most widely used concept, by Hofstede (2001), argues
that cultural differences can be placed in four dimensions: power distance,
uncertainty avoidance, individualism versus collectivism, and masculinity
versus femininity.

Exploring Sri Lanka’s culture through the dimensions mentioned above can
provide a good overview of the strong drivers of Sri Lanka's culture towards
innovation.
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Power distance is defined as “the extent to which the less powerful members
of institutions and organisations within a country expect and accept that power
is distributed unequally” (Hofstede Insights, 2021). According to Hofstede In-
sights (2021), Sri Lanka recorded a reasonably high score of 80, indicating a
relatively hierarchical society. Hierarchy reflects inherent inequalities; cen-
tralisation is common; subordinates expect to be told what to do, and the ideal
boss is a benevolent autocrat. According to Kaasa (2016), low power distance
cultures encourage innovation, entrepreneurship, and inventions by emphasis-
ing subordinates’ autonomy in decision making. Societies with high power
distance cultures, on the other hand, tend to discourage innovation and crea-
tivity. Study 11 highlighted the importance of a non-hierarchical society for
discussing ideas openly for ideation in the innovation process. The low power
distance in Swedish culture has consequently affected an innovative society.
In Sri Lanka, power distance between parents and children is viewed as obe-
dience, whereas power distance between faculty and students is interpreted as
respect. When youngsters are more obedient to their parents and show more
respect for their educators, their inventiveness decreases to the same level.
Children and students who challenge the current status quo are unusual in
communities where obedience and respect are abundant. They attempt to ad-
here to the present system because of their intrinsic obedience and respect for
the system. Teachers are not questioned in the lecture hall or classroom.
Teachers teach in cultures with a high-power distance, whereas students learn
in cultures with a low power distance.

It would be difficult to change people’s attitudes, which have developed over
a lengthy period of time, however, this is possible. According to Hofstede’s
concept, it is the weaker member of a relationship that creates the power gap
rather than the stronger party. Eliminating this will open the door for much-
needed innovation, which is necessary for a society to thrive. The cultural au-
thority may regard a suggestion to lessen the power gap as disrespect for the
hierarchy. power gap is not disdained on a human level but there is a lack of
respect on an ideological level. Only someone with an ideological lack of re-
spect can question the current status quo. A demaocratic process is being placed
against an authoritarian process that has thus far prevailed. Sri Lankan society
needs to be conscious of this cultural feature within the nation, despite the fact
that a country’s culture cannot be changed in a short period of time.
Uncertainty avoidance refers to how a society deals with the fact that the fu-
ture can never be known: should we try to control it or just let it happen? The
uncertainty avoidance score reflects the degree to which members of a culture
are threatened by ambiguous or unknown situations, and have developed be-
liefs and institutions to avoid them. A score of 45 recorded by Sri Lanka indi-
cates that the country does not have a strong preference (Hofstede Insights,
2021). In terms of avoiding uncertainty, Jayatilleke and Gunawardena (2016)
claim that the majority of Sri Lankans (63%) believe that individuals in the
nation can work effectively in ambiguous/uncertain circumstances. This result
is a good sign for developing an innovation ecosystem in the country, as
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uncertainty-accepting societies may be more innovative than uncertainty-
avoiding societies due to the greater legitimacy of the innovators’ role (Shane,
1995).

Individualism is the degree of interdependence a society maintains among its
members. Individualist societies expect people to look after themselves and
their immediate family only. People in collectivist cultures belong to 'in
groups' that look after them in exchange for loyalty (Hofstede Insights, 2021).
According to the same indicators, Sri Lanka scores a low 35 for this dimen-
sion, indicating a collectivistic society. In a collectivist culture, loyalty is par-
amount and supersedes most other societal rules and regulations. An organi-
sation fosters strong relationships in which everyone takes responsibility for
their group members—an offense results in shame and a loss of face in col-
lectivist societies. Employer/employee relationships are viewed morally (as a
family link), hiring and promotion decisions consider the employee’s in-
group, and management is the management of groups. The relationship be-
tween rewards and creative performance is complex, however, as rewards in-
crease creativity in some situations while being detrimental to creative perfor-
mance in others (Eisenberg, 1999). Sri Lanka has long valued social standing,
and this quality is evident owing to Sri Lanka’s intrinsic traditional culture.
Dissanayake and Semasinghe (2015) claim that this tendency may affect col-
lective teamwork as a community, which is a positive indicator in fostering
entrepreneurship in Sri Lanka society.

A masculine society suggests that society is driven by competition, achieve-
ment, and success. In contrast, feminine cultures mean caring for others and
quality of life. In these cultures, quality of life is the sign of success, and stand-
ing out from the crowd is not admirable. According to Hofstede Insights
(2021), Sri Lanka scored a very low value of 10, and is therefore considered a
feminine society. A feminine community’s fundamental problem involves
what motivates people, wanting to be the best (masculine) or liking what they
are doing. As a highly innovative country, Sweden records a value of 5 for
the same dimension indicating a feminine society. The other more innovative
countries such as Denmark, Finland, and the Netherlands are also among the
top ten countries for quality of life. Their desire to be the best surely makes
them innovative. It is not just data and analytical processes that matter in in-
novation, but also the human element.

5.2.2 Knowledge Diffusion in Ul Collaboration

A strong UIC that builds upon trust is important for successful knowledge
diffusion between both parties involved. Knowledge transfer between univer-
sity and industry continues to be of high importance in policy, research, and
practice, however, the Ul collaboration in Sri Lanka is neither helpful nor con-
venient for either side in terms of long-term, sustainable cooperation. Study |
revealed the bottlenecks that hampered successful collaboration, and Study 11
offered potential beneficial alternatives for both parties.
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University-industry collaboration in Sri Lankan universities is conducted at a
far low level in comparison to that in other countries, according to the findings
of Study II. Collaboration is mostly informal and takes place at the faculty
level for individual faculty requirements. Internships, career counselling, and
industry participation in workshop delivery are the primary areas of concen-
tration, however, these methods may be more diversely divided into several
groups centred on innovation. The findings of Study | suggest that an 1T-based
platform may address the scarcity of professors in institutions, student re-
search supervisors may be supplemented with Sri Lankan academics residing
overseas, or with a collaborative network with academics in more reputed uni-
versities worldwide. This will assist students in finding more suitable and ap-
propriate supervisors from universities and companies worldwide, therefore
alleviating university academics’ lack of time for industry-specific research
projects. Such knowledge diffusion will help students gain diverse knowledge
from different cultures, and therefore, provide a broader view of ideas. This
will also help students overcome cultural barriers, whilst respecting the local
culture.

While UIC benefits universities and companies in many countries, Sri Lanka
has failed to solve some critical issues to alleviate its lesser degree of partner-
ships and innovation ecosystem. According to Weerasinghe (2017), the exist-
ing atmosphere in Sri Lankan institutions is not supportive of UIC, and they
are primarily teaching-oriented. A shortage of resources at institutions and
frequent changes in government policies impede fruitful collaboration. Small
and medium-sized enterprises are hesitant to visit universities for knowledge
exchanges because they are ignorant of the university's capabilities and feel
that institutions are incapable of solving industrial difficulties (Weerasinghe
& Jayawardane, 2018). Wickramasinghe and Malik (2018) assert that univer-
sities and companies in Sri Lanka "speak different languages" and are some-
what separated because they do not know what they can give each other. To
address this, Esham (2008) suggests that the government establishes a “Uni-
versity-Industry Community Interaction Centre (UICIC)” under the supervi-
sion of the University Grants Commission of Sri Lanka, and that centres be
established in each university to cooperate with UIC. This, however, has not
been realised or incorporated into development goals. According to Wi-
jesinghe et al. (2018), university faculty members are overburdened with aca-
demic work, limiting opportunities for the country's intellectuals to engage in
industry partnerships. Study Il arrived at many noteworthy results, based on
the insights gleaned from the literature review. A formal UIC management
mechanism should be created to collaborate with chosen partners based on
trust and commitment to long-term partnerships. Emerging industries focusing
on high-tech development are ideal strategic partners compared to older, well-
established sectors. When designing a collaboration, it is crucial to examine
the need for knowledge workers, the actual use of ICT, and the supply chain
of the industrial partners. To instil an innovative mindset in university stu-
dents, the wuniversity administration should arrange creative and
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entrepreneurial activities in collaboration with industry partners. Academics
are frequently overburdened with teaching and administrative responsibilities,
which prevents them from participating in UICs. The university administra-
tion must pay greater attention to academic quality and take steps to reduce
academic workloads, as the contributions of academics are critical to the suc-
cess of UIC.

It is also vital for universities to obtain financial assistance for performing
research and development activities in partnership with companies. Universi-
ties can use financial support to develop innovative activities such as work-
shops, forums, contests, interactive sessions, and panel discussions to improve
multidisciplinary collaboration and bridge knowledge gaps. They should also
invest in infrastructure, recruit resource workers, and acquire equipment for
innovative activities. Government financing can be beneficial in promoting
collaborative efforts, but industry funding is more helpful in stimulating cre-
ative activities.

It was also established that cognitive proximity is more important than geo-
graphic proximity. Geographic proximity might be a barrier to successful
UICs and innovation ecosystems, particularly in developing countries, due to
poor transport infrastructure, however, geographic proximity can be substi-
tuted by cognitive proximity. Cognitive proximity is more important than ge-
ographic proximity, especially in scientific and technological collaborations.
Cognitive proximity is also more important than geographic proximity when
it comes to radical innovations. Considering the poor transport infrastructure
in Sri Lanka, however, geographic proximity also plays a huge role in miti-
gating knowledge gaps. Industry professionals and academics are both more
reluctant to visit universities and industries, as it takes a long time to travel
even a short distance due to poor transport infrastructure.

The importance of implementing policies supporting innovation in companies
and universities should also be emphasised. Japanese policy implications in
the 1990s, including responsiveness to social needs and a willingness to con-
tribute to social reforms, should be ideal for Sri Lanka, particularly when solv-
ing problems at the societal level. Sri Lanka needs a university-industry col-
laborative policy framework designed for minimising various barriers to
UICs, with a clear focus on enabling innovations through these collaborations.
The government should establish a unit to formulate a national policy for im-
plementing research and development activities relevant to the country's so-
cio-economic development.

Heterogeneity is a driver of high invention quality, so policies should include
incentive mechanisms promoting vertical collaborations with industries for
innovative front-end successes. There must also be incentives for universities
to overcome critical gaps in culture, knowledge, and experiences.
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5.2.3 Fostering ICT Innovations

Critical factors of promoting ICT innovations were discovered in Study IlI.
Instilling a strong mentality for education and innovation, creating a risk-tak-
ing atmosphere, teaching students to accept failure, digitalisation, and collab-
oration are all seen as critical factors for accelerating ICT innovations. The
section that follows describes how these elements can be applied in Sri Lanka.
The study offers a deeper understanding of the determinants of the innovation
process in Sweden, and especially in the ICT domain. Developing countries
struggle with financial difficulties when investing in research and develop-
ment in many fields, such as product manufacturing. ICT innovation is thus a
good alternative for developing countries, and it is more feasible with their
financial capabilities. There are lessons to be learnt from other countries where
processes for innovations are well established.

Innovations can be defined as new creations of economic significance. Fol-
lowing most of the literature in these matters, innovation is related to the emer-
gence, combination, and diffusion of knowledge, and its transformation into
new products and new processes. Innovation is intrinsically related to
knowledge, which can be either entirely new knowledge or old/existing
knowledge combined and used in new ways. For this reason, the production
of knowledge and its development is a fundamental activity of any innovation
system, albeit certainly not the only one, or the most important one.

Four of the five themes identified, education and mindset, a risk-taking envi-
ronment, embracing failures, and collaboration, but not digitalisation, are cor-
related to universities, and other educational institutions. Universities can act
as trusted intermediaries to bring together multiple parties and collaborate in
a trusted environment for improved innovations (Striukova & Rayna, 2015).
Therefore, the study mainly focus in the discussion on developing and finding
ways to stimulate innovations in Sri Lanka through university-industry col-
laboration. The existing weak university-industry partnership in Sri Lanka
(Wijesinghe et al., 2018; Weerasinghe & Dedunu, 2021) can be strengthened
by introducing these as value additions.

Sweden’s long-term focus on education and research has had a significant im-
pact on its innovation capacity. Higher education in Sweden has been in a
three-cycle structure since 2007, mainly due to the Bologna process. Accord-
ing to the general regulations in the higher education framework, higher edu-
cation institutions (universities and university colleges) are free to define their
own goals and the way that the programs are organised (European Commis-
sion, 2021). Many previous studies (Lee et al., 2016; Castellacci & Natera,
2013) show that education is significantly influential for ICT innovations,
since it provides human capital and knowledge for ICT innovations. The edu-
cation level within a nation can shape its ability to absorb advanced foreign
technologies (Castellacci & Natera, 2013). Education also helps create a na-
tional pool of entrepreneurs who demand innovation and more efficient pro-
duction methods to gain competitiveness (Varsakelis, 2006). According to
Varsakelis (2006), education affects innovation productivity in four ways. A
qualitative education system with a science orientation (Acs et al., 2002),
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highly skilled workforce relatively fixed within the borders of a country, an
organisation of knowledge creation and learning within firms, and an innova-
tion network including customers as innovation is stimulated by the presence
of a sophisticated quality sensitive local customer base (Furman et al., 2002).
The education system in Sri Lanka is still primarily based on teacher-based
education and exam-based evaluation, which does not provide many avenues
for thinking and self-initiating tasks. Students entering universities expect the
same environment, and do not become good thinkers or task initiators with
that background. Students wish to pass examinations and find a job in a repu-
table, well-established company, or be provided with a job by the government.
People are not confident about accepting changes. This situation hinders the
growth of innovators in any society. The Presidential Task Force on Sri
Lanka's Education Affairs (2020) has identified the importance of innovative
citizens in its latest educational reforms under Section Three, as

"Innovative Citizens: Instilling a culture of innovation within which citi-
zens are trained to employ creative approaches, foresight, and new technolo-
gies in all aspects of work. Students of all ages must be encouraged to develop
mindfulness, creativity, and an entrepreneurial mindset. That also calls for an
emphasis on driving research and development across all sectors."

Providing knowledge input to the innovation process, providing R&D results,
and thus creating new knowledge is an important support function for univer-
sity students. Universities in Sri Lanka can introduce new ways and means to
develop an innovative mindset among undergraduates, from the very begin-
ning of their university studies. The curriculum and student activities can be
adjusted. For example, undergraduate modules such as design science and
knowledge management are rare or non-existent in the Sri Lankan university
curriculum, but we are driving our youth towards a knowledge-based society
empowered with innovations. The report submitted to the Presidential Task
Force on Sri Lanka's Education Affairs (2020b) regarding education reforms
in Sri Lanka has also identified issues with the examination system and the
lack of creativity and innovativeness among students. The authors believe that
the evaluation of Sri Lanka’s education should focus on student-centred and
collaborative learning.

National and local governments worldwide are particularly interested in en-
couraging new businesses in frontier technology areas (UNCTAD, 2021). Sri
Lanka Association of Software and Service Companies (SLASSCOM) has
fostered open collaboration, support, and a strong growth mindset among uni-
versity students, targeting one thousand start-ups by 2022 (PwC, 2019). Uni-
versities and industries can establish partnerships in support services for inno-
vating firms, incubation activities such as providing access to facilities, ad-
ministrative support for innovating efforts, the financing of innovation pro-
cesses, and other activities that may facilitate the commercialisation of
knowledge and its adoption. This collaboration can also provide consultancy
services relevant to innovation processes, such as technology transfer, com-
mercial information, and legal advice.

81



While VINNOVA and Almi give financial support for start-ups in Sweden,
the Sri Lanka Export Development Board has initiated the "Enterprise Sri
Lanka" program, and provides subsidised loans for youth to accelerate their
business ventures. Another two initiatives from the ICT Agency of Sri Lanka
(ICTA) named "Spiralation" and "Disrupt Asia" are funded by the govern-
ment, providing opportunities for start-ups with exposure to investors, accel-
erators, and mentors. The Sri Lankan business community has embraced the
idea that start-ups are a part of their network in the recent past. Wijesinghe
et al. (2018) claim that industries are willing to provide financial support for
university start-ups, but no proper mechanism is built to connect universities
and industries. These facts fuel the government and industries support for
building an innovation ecosystem in Sri Lanka, but an adequate channel for
communication is required.

Digitalisation will have an immense impact, as predicted by scientists and so-
cial commentators. Areas such as artificial intelligence, big data, the Internet
of Things, and other technologies will require new skills and competencies in
order to live and work in the digital world. Higher education institutions em-
brace these digital changes, and this has been accelerated by the COVID-19
pandemic around the world. This situation has created a rapid change in
switching to digital learning and teaching. A big step forward has been taken,
and the European Commission (2020) predicts that the use of digital technol-
ogies will undoubtedly continue and intensify, even when a total return to nor-
mality is possible. But higher education posits more than academic learning,
and it requires social and civic skills and confidence in personality and iden-
tity. These social aspects in higher education are vital to developing a com-
plete graduate, and cannot be fulfilled totally by digital systems. Digitalisation
supports the innovation process, but the authors believe that new digital inno-
vations should address the challenges in social developments due to rapid dig-
italisation.

Digital sexism is a barrier to innovation, and a myth that needs to be eradicated
in Sri Lanka. According to the National IT-BPM survey (ICTA, 2019), only
29.4% of the entire ICT workforce in Sri Lanka are women. Culturally Sri
Lankan women, especially in remote areas, are not motivated to use technol-
ogy. Parental influence suggests that women are not meant to use technology,
but this trend creates a void in ICT innovations through not identifying the
needs of women accurately. The Sri Lankan media can play a role in com-
municating and storytelling about women in IT, creating more female role
models and motivating others to join in.

Government policies will be necessary for creating spaces centrally within the
country to support innovation activities in universities. The country needs to
create and change the organisations needed for developing new fields of inno-
vation. Examples include enhancing entrepreneurship to create new firms, and
intrapreneurship to diversify existing firms; the creation of new research or-
ganisations, policy agencies, and so on; and networking through markets and
other mechanisms, including interactive learning among the different organi-
sations (potentially) involved in the innovation processes. Sri Lanka also re-
quires the creation and change of institutions (e.g., patent laws, tax laws,
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environment, and safety regulations, R&D investment routines, cultural
norms, etc.) that influence innovating organisations and innovation processes
by providing incentives for and removing obstacles to innovation. This change
will place young undergraduates in a risk-taking environment, and remove
failure in life through failure in entrepreneurship.

5.2.4 Factors of User Acceptance

Study IV evaluates user acceptance of the ICT intermediary system, the Idea
Bank System, for the diffusion of knowledge between university and industry
to foster ICT innovations in Sri Lanka. The following section discusses the
critical considerations regarding the behavioural intention to accept such sys-
tems by the end-user.

The TAM has been used in various educational studies to evaluate the ac-
ceptance of different technologies for education. The most relevant of these
studies are considered to involve examining the behavioural intention to use
learning management systems (LMS) (Alharbi & Drew, 2014; Fathema et al.,
2015), and other e-learning platforms (Al-Rahmi et al., 2019; ; Lee et al.,
2011; Jimenez et al., 2021), mobile learning systems (Wei & Li, 2021), and e-
collaboration systems (Dasgupta et al., 2002). The information system exam-
ined is different from the above systems in terms of its collaborative features
between educational institutes and industries for stimulating ICT innovations.
The study’s theoretical and practical implications therefore bring new insights
to researchers, information system designers, and administrators in UIC.

The TAM proposed by Davis (1989) claims that an individual’s adoption of
information technology depends on perceived usefulness and ease of use. Our
results provide limited support for the original TAM. Firstly, perceived ease
of use positively influences perceived usefulness, and the behavioural inten-
tions to use the system. Secondly, perceived usefulness has a negative effect
on the behavioural intention to use. While the first result supports the original
TAM, the second result contradicts the original TAM. A comparison of our
results with previous studies of the TAM, suggests that behavioural intention
to use e-learning systems (e.g., Al-Rahmi et al., 2019;; Cheung & Vogel,
2013; Lee et al., 2011) and learning management systems (Alharbi & Drew,
2014; Fathema et al., 2015) have been influenced by perceived usefulness and
perceived ease of use. However, investigating the behavioural intention to use
an e-collaboration system in another study (Dasgupta et al., 2002), the authors
concluded that perceived usefulness has a negative relationship to the use of
an e-collaboration system. This contradicts the results of the original TAM.
However, perceived ease of use has a strong positive effect on the perceived
usefulness of the system, supporting the results of the original TAM.. Conse-
quently, advanced system users may be efficient users who are familiar with
the navigational structure of the system. Other studies (Septiani et al., 2018;
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Tantiponganant & Laksitamas, 2014) also found that this contradictory situa-
tion is supported, and that perceived usefulness does not influence behavioural
intention due to environmental factors.

A possible reason for the contradictory relationship in our study may be that
participants are already familiar with the usefulness of an IT-supported system
for ICT innovations. This is not considered an extrinsic motivational factor.
The result may have also been affected by the fact that all participants had a
strong background in IT. However, the current study’s findings are consistent
with the original findings of the TAM (Davis, 1989).

Itis also evident that external factors derived from the diffusion of innovation
theory comply with similar existing studies (Al-Rahmi et al., 2019; Min et al.,
2019) in the literature regarding their relationship with TAM. The relative ad-
vantage of the new system strongly affects perceived ease of use and perceived
usefulness. This implies that when users see the Idea Bank System as better
than the traditional collaboration system or approaches, they may be perceiv-
ing the Idea Bank system as more useful (Wu & Wang, 2005; Chang & Tung,
2008). The trialability factor also positively supports the perceived ease of use,
however, the compatibility factor negatively affects perceived usefulness.
Many studies (Al-Rahmi et al., 2019; J. H. Wu & Wang, 2005), however, have
shown a positive relationship between compatibility and perceived usefulness.

The Idea Bank System has many features that contribute positively to ICT
innovation. The relative advantage of using the Idea Bank System compared
to other systems significantly affects perceived usefulness and perceived ease
of use. Perceived ease of use is an assessment of the cognitive effort involved
in using the system. In such situations, a user’s focus is on the interaction with
the system and not on objectives external to the interaction. Since the system
is mainly intended for use by young undergraduates in universities, they will
be more focused on the ease of using the system than its usefulness. Previous
studies have shown that factors affecting user acceptance may vary between
hedonic and utilitarian systems (Heijden, 2004). Increasing demand for per-
ceived ease of use compared to perceived usefulness is expected in hedonic
systems. Heijden (2004) suggested that developers include hedonic features
to invoke other configurations and achieve user acceptance.

System trialability before a decision is made to purchase is a significant factor
in the ease of using the system. This implies that when users have more op-
portunities to try the ldea Bank System, they may view it as easier to use (Lee
etal., 2011). Since the Idea Bank System is a relatively new system, it would
be helpful to make it available for users on a trial basis, and improve the sys-
tem with ideas before deciding to purchase. Cognitive absorption may also be
experienced with visually rich and appealing technologies when designing an
information system (Agarwal & Prasad, 1998).

Diversity in societies and organisational structures may challenge the use of
information systems. While some factors such as IT proficiency and

84



experience promote the system’s ease of use, technology acceptance and in-
tention to use may be moderated by its rules, policy, and IT guidelines (Ajib-
ade, 2019).

Concluding Remarks of Study IV

This study offers clear insight into user acceptance and adopting a systematic
model to reinforce ICT innovations. Combining the technology acceptance
model and diffusion of innovation theory derives varied results based on the
system under investigation. The significance of the current study is the iden-
tification of factors affecting user perceptions of using a collaborative tool for
stimulating innovation. This study fills the gap in the literature by describing
the valuable features in such a collaborative system, primarily when young
students mainly use it in universities. Since the system is intended to be used
primarily by young undergraduates, the developers of such systems are en-
couraged to include hedonic features.

The study presents several essential findings for researchers in a similar do-
main, information system designers, and university-industry partnership man-
agers. Our main conclusion is that its usefulness and the behavioural intentions
to use the system will be determined by how far system use is free of effort.
Secondly, the relative advantage of the system is an excellent determinant of
perceived usefulness and the perceived ease of use of the system. The effort-
free use of the system is influential for behavioural intention to use the Idea
Bank System. The authors recall that the relative advantage is the degree to
which a new product is superior to an existing product. New products should
therefore incorporate ease of use. These results indicate that the system be-
comes more valuable by increasing its ease of use, and behavioural intentions
to use the system can thus be improved. Finally, since no prior study has eval-
uated the user acceptance of an Idea Bank system or university-industry col-
laborative system aiming at innovation, the study results are unique.

There are many challenges with IS research paradigms. There are insufficient
constructs, models, methods, and tools to correctly reflect the business/tech-
nology ecosystem. Highly abstract representations (for example, analytical
mathematical models) are criticised for bearing no resemblance to "real-
world" situations. Many informal, descriptive IS models, on the other hand,
lack an underlying theory base. The trade-offs between relevance and rigour
are undeniably challenging; finding representational approaches that strike an
acceptable balance between the two is exceedingly difficult (Hevner et al.,
2004).

5.2.5 Transferability of Results

Although the study is more focused on the Sri Lankan context, some results
can be applied in other developing countries after being customised to the lo-
cal context. The results of Study Il are useful for many countries, as it offers
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a good insight into factors that stimulate innovation. Developing an innovative
mindset from childhood and allowing students to ask questions will be appli-
cable to many Asian countries, as this factor is not promoted in Asian cultures.
Most children from South Asian countries are raised not to question their par-
ents and elders, deeming such questioning disrespectful. However, this kind
of thinking has hampered the knowledge diffusion channel between experi-
enced elders and novice learners, who are children.

Study 111 found that digitalisation in Sweden has had a huge impact on the
present innovative mindset of the people and the living standard. Digitalisa-
tion is mostly considered a harmful tool in rural villages in developing Asian
countries, however, where it is believed that digital devices cause addiction
among children, and keep them away from physical activities. These societies
are less educated about the advantages and positive effects of digital resources
for learning, and need to be educated in that regard. With the arrival of the
"fourth industrial revolution,” the global economy has seen improved digiti-
sation, and increased access to information and connection. While this change
is critical for reaching the Sustainable Development Goals (SDGs), half the
world’s population remains disconnected, raising the risk of groups falling
behind. This disparity, both between and within countries, must be bridged in
order for everyone to benefit from digitalisation.

Regional innovation systems are increasingly being recognised as critical in-
stitutional infrastructures that enable innovation. An intermediary system such
as the Idea Bank can be used to incorporate regional innovation system devel-
opment. Countries within a particular region are more likely to face similar
socio-economic hurdles for collaboration and innovation, however, some op-
portunities can be helpful if utilised meaningfully between countries.

5.2.6 Societal Impact

The novelty of the study could have a valuable impact on society, and specif-
ically in a developing country, Sri Lanka. Innovation is critical to societal
growth because it solves a wide range of social problems and increases socie-
ty's capacity to respond. It is used for addressing community challenges sus-
tainably and effectively, mainly via the use of modern technologies. These
innovative technologies, goods, and services address a societal need while also
improving the skills of university students and making better use of assets and
resources. When the problem is examined by a varied set of collaborating part-
ners, including academics, young students, and industry experts, the likeli-
hood of a more feasible solution is increased, and society can profit greatly
from the solution. Innovation affects so many different aspects of our society.
The end consequence of innovation should always be an improvement. From
the perspective of society, the primary results of an innovation are economic
growth, improved well-being and communication, educational accessibility,
and environmental sustainability.
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Sri Lanka faces many challenges as a developing country, including overcom-
ing its foreign debts, and financial deficits. Technological innovation is seen
as a significant source of economic growth. Technological innovations can
produce new ideas and technologies that boost productivity and generate more
output and value from the same input. ICT innovations and ideas that may be
applied in agriculture are one of the most important aspects in disseminating
information, locating the correct market, reducing post-harvest waste in agri-
cultural goods, and assisting farmers to stay in business. Because living stand-
ards rise as a result of innovation and economic expansion, people can be
happy. The eradication of poverty can boost average life satisfaction, and this
is seen in nations with higher GDP per capita. Despite certain impediments to
technology adoption, such as low salaries or user capacity, more individuals
can access information and increase their knowledge regardless of their soci-
oeconomic status or demographic location. As a result, technological innova-
tions can help rural communities prosper and become more sustainable.

5.3 Research Limitations

The following limitations of the study should be considered when interpreting
the results of this thesis. The selection of the country, Sweden, in Study Il
could be extended with another geographic region such as Bangalore, where
the economies are more similar. However, the study was limited to Sweden
due to financial availability, and the ease of finding interviewees.

The limitation of Study IV was that the respondents had not used the system
for an extended period in order to become familiar with all system functional-
ities. This could make respondents feel that the system’s ease of use is more
important than its usefulness.

The study’s other limitation is that it does not cover a holistic policy frame-
work, but only the determinants of the ICT innovation process. Developing a
holistic innovation policy requires understanding the nature and dynamics of
innovation processes in the socio-economic context of innovation systems.
Equally important, holistic innovation policy also requires an understanding
of the nature of the problems in the systems, including the unintended conse-
guences of the policy itself. Enthusiastic research to examine and develop na-
tional innovation policy for Sri Lanka means this study could be used for pol-
icy interventions.

5.4 Recommendations

Youth account for over a quarter of Sri Lanka's population (4.64 million, or
23.2%). Youth could be seen as a beneficial force for transformational change.
They could be involved in projects such as leadership and enterprise
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development, social innovation, volunteerism, educational awareness, and ad-
vocacy. Providing a platform for our youth to express ideas might help them
collaborate on innovative projects. Sri Lankan culture is naturally collabora-
tive, and university academics and industry professionals have expressed their
willingness to collaborate. As mentioned in Section 1.2.1, the ICT sector in
Sri Lanka is expanding rapidly. As a result, the following recommendations
are suggested for implementation in Sri Lanka.

Because both academics and industry professionals in Sri Lanka are eager to
employ an ICT intermediary system for structured collaboration, government
participation in the intermediary system would be desirable. This is because a
central authority can control the intermediate system, reducing prejudice and
ensuring equitable resource allocation. An ICT intermediary system might be
helpful to remove the barrier to knowledge diffusion amongst geographically
dispersed UIC stakeholders.

Universities in Sri Lanka can create technology transfer offices (TTOs), which
are in charge of technology transfer and other areas of university research
commercialisation. TTOs can then participate in a number of commercial ac-
tivities aimed at facilitating the process of bringing research findings to the
market, frequently functioning as a conduit between academics and industry.
Most prominent research universities in other countries have formed TTOs in
recent decades in an effort to expand the effect of academic research, while
also providing financial possibilities. While the overarching purpose of TTOs
is to commercialise university research, they also participate in a variety of
activities that not only bring these innovations to market but also motivate and
assist faculty and students throughout the technology transfer process. Such
support may boost the likelihood of faculty and students undertaking research
that can be monetised. TTOs provide a variety of important services, including
industry alliances, intellectual property, counselling, and startup incubation.
It is clear that Sri Lankan universities are highly focused on traditional teach-
ing, but there are some efforts made towards innovation and entrepreneurial
activities. University management should consider increasing the levels of re-
source deployment and the incentives for participating in innovation and en-
trepreneurial activities. The performance evaluation system of Sri Lankan uni-
versities should also provide more incentives for research and development,
and innovation activities, rather than focusing so strongly on teaching activi-
ties.

A university-industry collaborative ICT intermediary system should be de-
signed to facilitate well-established UICs dedicated to escalating ICT innova-
tions. The system should support essential collaboration functions such as cre-
ating connections between universities and industries, finding suitable re-
search partners, sharing resources and schedules, knowledge management
functions such as knowledge creation, dissemination, and sharing and facili-
tating cognitive proximity between relevant actors. The availability of funding
for collaborative activities and research grants should also be displayed in the
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system. It should be used for mediating international collaborations with uni-
versities in Sri Lanka. The same system should also contain a collaborative
platform for policymaking.

A properly established collaboration network for escalating collaborative in-
novations in the country should be established, with leading personnel or
steering committees with substantial experience from both industry and uni-
versity. Since all universities in Sri Lanka are managed under the Ministry of
Education, establishing a body to manage UIC under another ministry may be
problematic for efficient inter-ministerial communication. We therefore rec-
ommend that the collaboration network should be managed under the sug-
gested umbrella institution “University-Industry Collaboration Agency
(UICA),” which, in turn, could function under the Ministry of Education of
Sri Lanka. This agency should consist of two divisions. One would be for in-
ternational liaison activities. It could collaborate with international institu-
tions, including funding partners. The other division would focus on local in-
stitutions, such as universities and research institutes. The latter should be con-
nected with local innovation concerned entities, such as the Lanka Angel Net-
work (LAN), government funding institutions, and relevant industry partners.
It should initiate and mediate the construction of science parks, specifically
technology parks (which are not active in the country at present). Each uni-
versity should also establish a UIC centre to collaborate with the local division
of the UICA for executing innovation activities. Such activities can include,
but are not limited to, conducting UIC forums, idea contests, TEDx events,
Hackathons, innovation days, facilitating co-working spaces, and offering
courses in intellectual property (IP). A policy framework for innovation could
be prepared by the UICA and coordinated by all entities in the network. This
body should also address issues at universities located remotely from the com-
mercial capital Colombo, and universities with inadequate resources for inno-
vation activities.

The education system in Sri Lanka needs an overhaul. The entire educational
system is trapped in a time warp. While many nations have moved on to pro-
gressive education techniques that allow students to think by themselves and
make autonomous decisions, students in Sri Lanka continue to learn by rote
and regurgitate information during exams.

5.5 Directions for Future Research

This research was restricted to universities and the ICT industry, however,
government participation in the collaboration is equally critical to the econ-
omy’s growth. The government’s engagement in future research could be seen
as a "Triple Helix" collaboration paradigm. Ways in which the government
can be more efficient by eliminating weaknesses, policy formation through
the ICT system, gathering opinions from a broader network, and collecting
social concerns from a large number of government offices situated around
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the island can all be considered. Through this approach, the system may ab-
sorb the ideas of individuals living in remote areas where there is no channel
to voice their concerns. Since the ICT system is intended for use among the
youth, the study can examine hedonic features in the system to encourage the
consistent use of such information systems.

School education in Sri Lanka may be examined in terms of its contribution
to the development of creative mindsets in children. Why are students not ask-
ing questions in the classroom, and how does this affect their innovative mind-
set? There is also potential for research into the perceptions of parents in Sri
Lanka's remote communities regarding the use of digital devices for educa-
tion.

Their capacity and available facilities mean that Sri Lankan universities have
a fairly restricted number of students in each intake of the year. Many students
leave higher education with no proper guidance regarding future directions. A
study might also be undertaken to evaluate how students who do not attend
universities can help to accelerate ICT innovations in Sri Lanka.

Another aspect to investigate is the effect of cultural features in Sri Lanka on
ICT innovations. Specific investigations could be undertaken in organisations
and society. The effect of organisational culture on innovation, followed by
the social impact on innovation could be examined. Power distance in society
and organisations for creativity would be an interesting area to research.

90



6. Sammanfattning

Samarbete mellan universitet och industri genom kunskapsspridning har l&nge ansetts
vara avgorande for innovationer. Trots att detta ar valkant kvarstar flera hinder for
sadant samarbete i Sri Lanka, ett asiatiskt utvecklingsland, och satten att évervinna
dem &r oklara. Att forstd hur kunskap genereras och hur spridningsvédgar kan
definieras ar avgorande for landets utveckling. Denna studie genomférdes for att
besvara forskningsfragan: Hur kan kunskapsspridning mellan universitet och industri
framja informations- och kommunikationstekniska (IKT) innovationer i Sri Lanka?
Avhandlingen bestar av fyra relaterade studier. Den forsta studien var en explorativ
fallstudie med syftet att forstd den nuvarande situationen i Sri Lanka nar det galler
samarbetet mellan universiteten och foretag i forhallande till IKT-innovationer. Den
andra studien fokuserade pa att utforska basta praxis for universitet-industri—
samarbete (university—industry collaboration, UIC) i andra lander med hjélp av en
systematisk litteraturoversikt. Framgangskriterier for IKT-innovationer i Sverige
undersoktes med hjalp av en explorativ fallstudie i den tredje studien. Efter att ha
identifierat viktiga faktorer for framgangsrika samarbeten mellan universitet och
foretag i syfte att framja IKT-innovationer genomférdes en studie av slutanvandares
intresse av ett IKT-system for kunskapsspridning i Sri Lanka.

Den forsta studien visade att samarbeten mellan universitet och industri i Sri Lanka
for narvarande huvudsakligen baseras pé personliga relationer, vilka r kortsiktiga och
mestadels ad hoc. Bade universitet- och foretagsrepresentanter ar intresserade av att
formalisera samverkan mellan universitet och féretag och tror att systematisk
samverkan kommer att minska nuvarande samverkanshinder. Ett IKT-system kan
minska problemet med geografiska avstind samt effektivisera samarbete och
kommunikation. Den andra studien visade att viktiga faktorer for ett effektivt
samarbete &r: administrativ organisation, finansiering, distans-narhet-aspekter
(geografiskt), policy (beslut och vision) samt heterogenitet bland parterna i ett
samarbete. Enligt den tredje studien ar utbildning och tankesétt, risktagande miljo,
acceptans for misslyckanden, digitalisering och samarbete viktiga forutsattningar for
IKT-innovationer i Sverige som Sri Lanka kan dra nytta av. Den fjarde studien visar
att IKT-systemets anvandbarhet och viljan att anvanda det avgérs av hur 1att det &r att
anvénda. En forbattring av systemets anvandarvanlighet skulle 6ka dess anvéndbarhet
och darmed avsikten att anvénda det.

Slutsatser: att frdmja IKT-innovationer i Sri Lanka, stddja innovationsprocessen,
foérmedla FoU-resultat och dérmed skapa ny kunskap &r en viktig stédfunktion for
universitetsstudenter. Vidare maste universiteten i Sri Lanka utveckla ett tankesétt
bland studenter som framjar innovationer. Regeringens politik kommer att vara
nddvéndig for att stodja innovationsverksamhet vid universiteten. Ett IKT-system kan
anvandas som for kunskapsspridning mellan universiteten och foretagen i Sri Lanka.
Eftersom denna lank frdmst forvdntas anvandas av universitetsstudenter &r
anvéandarvénligheten av systemet en avgodrande faktor. For framtida studier
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rekommenderas det att anvanda fler systemattribut, inklusive hedoniska egenskaper,
for att undersoka anvéndaracceptans eftersom de huvudsakliga anvandarna av
systemet skulle vara unga studenter.

Nyckelord: Samverkan, Universitet, Industri, IKT-innovation, Kunskapsspridning,
Teknikacceptans, Sri Lanka.
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