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Abstract:- Collaboration between academia and industry
is important towards technology development process
especially in the context of Malaysia. The first objective
of this study is to investigate the challenges of technology
transfer between academia and industry from UTM’s
academia perspectives. Secondly, to identify if culture,
goals, time constrains and ownership of intellectual
property are listed as the common challenges in
technology transfer between UTM’s academia and
industry. Third, to identify possible solutions for all
mentioned challenges between academia and industry
linkage from UTM academia’s perspective. This
research employs explanatory research design and
qualitative methods in data collection and analyses.
Semi-structured interviews have been conducted which
involved researchers that are also represented as a chief
executive officer, assistant directors, manager, and chief
registrar. The finding of this study showed that the most
common challenges faced among UTM researchers in
collaborating with industry is time constraint, while the
least rated is intellectual property ownership. The result
of this study can be used to improve the understanding
of the challenges faced by the academic and industry
linkages in technology transfer, as well as
recommendation points for further improvements in the
context of research university in Malaysia.

Keywords:-  Component;  Academia-Industry,  Time
Constrains, Ownership of Intellectual Property, Different
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l. INTRODUCTION

In knowledge economies, the growth of technology is
leaning on the capacity of generating, applying and use of
knowledge as the fundamental for a technology development
[1]. The process of technology development is complicated
where it requires various of resources [3]. Technology can
be acquired by companies through the process of in-house
development [2]. Another mechanism of technology
acquisition and exploitation is through technology transfer
[1]. Technology transfer can be participated by industry,
government and universities [4,8,910]. In this study, the
mechanism of technology transfer is focus on university-
industry.
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In developed countries, for instance in Japan, the
linkage between academia such as research institutes and
industries are solid and stable. “The Japanese government
has approached promoting industry-university collaborations
in various ways, such as by enacting a Japanese version of
the Bayh—Dole Act and by establishing policies to encourage
the transfer of university research results to industry
applications for the sake of economic development” [11].
The companies believe that the linkage between industry and
academia offers them a lot of advantage in understanding
more about a product, process or through detailed and in-
dept research. Different in Malaysia, according to [12], there
are rooms for improvement in academia and industry
linkages. Hence, this paper is to investigate the challenges
as the first step before suggesting ways to encounter
challenges.

1. PURPOSE OF THE STUDY

The importance of linkages between academia and
industry has been acknowledged. However, there are
common barriers that become the main challenges in the
process of technology transfer between academia and
industry. Among the challenges mentioned in the previous
literatures are culture, different goals, time constraint and
deciding on the ownership of the property [13, 14, 15, 16,
17]. With the mentioned challenges, academia and industry
need to compute the most suitable strategy to encounter such
challenges. Using these premises, this study is conducted
purposely to further understand the challenges included
different goals, different culture, time constraints, and
intellectual property ownership in the context of UTM.

1. OBJECTIVES OF THE STUDY

Based on the above problem statement and purpose of
this study, specific objectives are outlined.

1. To investigate the challenges of technology transfer
between academia and industry from UTM academia’s
perspective.

2. To identify if culture, goals, time constraint and
ownership of property become the common challenges in
technology transfer between academia and industry from
UTM academia’s perspective.

3. To identify possible solutions for all mentioned
challenges between academia and industry linkage from
UTM academia’s perspective.
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V. SCOPE OF THE STUDY

This study conducted interview sessions with
researchers from UTM Innovation and Commercialization
Centre (UTM ICC), Institute of Bioproduct Development
(IBF), Centre for Environmental Sustainability and Water
Security and UTM Senior Researcher. The participants have
various of experience in handling technology transfer
between academia and industry. The challenges focused in
this study are culture, different goals, time constraint and
ownership of intellectual property.

V. LITERATURE REVIEWS

In Malaysia, the government has specifically focused
to encourage the collaboration between universities and
industry especially in research and development (R&D) as
one of their objectives in the process of achieving the title of
a developed country [5,39]. According to [18], the
objectives of supporting the linkage is to promote the
research made by academia by empowering the quality of
the research and in obtaining new, emerging technologies in
strengthening the linkage between academia and industry.

Academia is known as a center of knowledge [6,7]
where the researchers conduct various research based on
expertise on specific fields. Academia also has been
encouraged to actively involved in R&D for emerging
technologies [19,20, 21]. However, due to various
challenges, the idea or concept from the researchers stayed
as it is [22, 23 24]. There are also barriers, which do not
allow the aforementioned benefits to realize in practice or
hinder the collaboration altogether [14].

According to [18], there are three approaches
suggested to strengthen the linkage between academia and
industry. First, the academia should be involved actively in
activities with industry to seize an opportunity to apportion
and expand their knowledge and improve their research
quality. Second, the universities need to strengthen the
management of intellectual property policies. Lastly, the
academia needs to actively involve with industries in R&D
collaboration to support the commercialization of
innovations and new technology. These steps are absolutely
can be practice by the academia as a kick start to initiate
linkage with industry for the technology transfer purpose.

Therefore, university should not ignore the fact that

technology transfer does offer benefits as it’s generating the
economy and performance at organization and national level
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[34]. It is important for as it has the influence in the
perspective of economy, generating competitive advantage
that has spark the linkage between academia and industry [1,
3, 6,7]. The process of technology transfer never has is a
complex process and requires varies of expertise and sources
[35,36, 37]. As a consequence, the implication in lacking
the expertise and sufficient resources are the common
factors that risking the collaboration of the technology
transfer process [38, 40, 41].

A. Definition of Technology Transfer

Technology transfer is not a new topic of discussion
anymore. Therefore, the definition of technology transfer is
distinguished by numerous of previous researchers. The
definitions are varies depending on the individual
interpretation [29,44].

According to [1, 42], technology transfer is defined as
“the process of movement of technology from on entity to
another. Another definition of technology transfer has been
contributed by [1] “The technology transfer may be said to
be successful if the receiving entity, the transferee, can
effectively utilize the technology transferred and eventually
assimilate it”. Besides that, technology transfer can also be
defined as “Technology transfer has also been used to refer
movement of technology from laboratory to industry,
developed to developing countries, or from one application
to another domain” [43].

Referring to [29], the technology transfer is
“technology transfer is said to be successful if the receiving
entity, also known as the ‘transferee’, can effectively utilize
the technology transferred and eventually assimilate it. The
movement may involve physical assets, know-how
(expertise), and technical knowledge”. Moreover, [45]
pressed that, relocating and exchange of personnel is also
considered as technology transfer.

Conclusively, the similarities in technology transfer
contributed by previous researchers are the terms of
‘movement of technology’ and ‘from one to another’. Thus,
in short, technology transfer is a process of moving a
product, service, system, know-how from one individual or
entity to another.

B. Previous Researches on Challenges in Technology
Transfer Between Academia and Industry

Table 1 below is the lists of common challenges of
technology transfer between academia and industry from the
previous researchers’ point of views.
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Authors Challenges

Point of Views

Santoro (2000)

Different goals

Seppo and Roolaht
(2013)

Companies’ interest is to use the research results for solving present problems
and thereby increase return and profit.

Universities main principle is creating and disseminate new knowledge.

Elmuti et al. (2005)

Igbal et al. (2011) Culture Differences

Jones-Evans (1998)

Different organizational cultures, languages and value can bring along many
communication problems.

Because of the cultural differences, it is important that partners define common
goals and mutual perception before agreement.

One of the barriers to the linkage between university and industry is the
knowledge gap about each other’s organizational cultures.

lgbal et al. (2011) Time Constraint

As companies are not always ready to wait, they use a possibility to import the
solution instead of collaborating with universities.

Bruneel et al. (2010)
Intellectual Property

Ammon et al. (2009) Ownership

The problem with the ownership of intellectual property is one of the most
mentioned conflicts between universities and industries.

Potential conflicts with university regarding royalty payments from patents or
other intellectual property right and concerns about confidentiality.

Table 1:-

List of Common Challenges in Academia and Industry Collaboration

C. Success Factor of Technology Transfer between
Academia and Industry

Technology transfer that involves academia and
industry is complex [29], however, it is important to
recognize that technology transfer offers benefits to

technology development, economy, and to the industry and

university itself [25, 26, 27, 28] upon its success process.
The definition of success is depending on the individual’s
interpretation [1, 30, 31,32, 33] (Table 2). The idea of
success may be in a form of wealth creation or also can be
on the ability of transferee to utilized the technology
transferred.

Author

Definition of success in technology transfer

Ramanathan (1994)

The transfer may be said to be successful if the receiving entity, the transferee, can effectively
utilize the technology transferred and eventually assimilate it.

Bennett (2002), Cited by
Kumar and Khorakian
(2010)

Process of technology transfer is successful if it:

* Congruent with goals and strategies of companies.
» Market oriented

* Provides increase in profit

* Creates and protects employment

* Has acceptable environmental impact

Widiawan (2008)

The higher technological capabilities of university, the more successful are the partnership with
industry.

Kumar and Khorakian
(2010)

The success of a technology transfer often depends on the method that is applied to bring together
university professors and interested companies.

Mamat and Roslan (2012)

Level of trust among partners and the best of human resources between companies are ingredients
for success in technology transfer.

Table 2:- Definition of Success Technology Transfer between Academia and Industry.

D. Proposed Research Model

The list of challenges and conceptual definitions above in Table 1 and Table 2 could be summarized and simplified into a
proposed research model as below.
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Transfer:

Challenges of Technology

1. Different goals

2. Different culture

3. Time constraint

4. Intellectual Property
ownership

|  Success Factor

Loy Failure Factor

: Not well-managed

Fig 1:- Proposed Model on Challenges between Academia and Industry in Technology Transfer

Based on this model, the challenges of technology
transfer play an important role in determining the success of
a technology transfer process between academia and
industry. If the academia and industry are able to manage
and encounter the challenges well, they have wider potential
to have a successful technology transfer. Otherwise, they
will tend to face more issues that can be the obstacle to
guarantee the success of the technology transfer. The
challenges involved in this model has been taken from the
most common challenges that have been mentioned and
discussed by previous researchers. Furthermore, Good
Practice Model [18] is one of the main references in
developing this model. The most common challenges have
been discovered by previous researchers are different
culture, different goals, time constraint, and intellectual
property which are related to the model proposed [18] that
also showed concern in these key challenges for the
collaboration between academia and industry.

VI METHODOLOGY

This explanatory study adopts qualitative approach and
focuses on gathering secondary data from previous
literatures to formulate the theoretical framework. Primary
data were collected from interviews to conduct an empirical
study. Through semi-structured interview, various
information gathered to develop a case study on the context
of UTM’s academia perspectives regarding the challenges in
technology transfer between academia and industry. This has
allowed the study to achieve the objectives. Three data
analysis methods were used which are data transcription,
data translation, content analysis and thematic analysis are
used to analyze the data collected from interviews.

VII. FINDING OF THE STUDY
Referring Appendix 1, shows the summary of data
collected from participants. The data has been analyzed and

categorized into few themes under each challenge between
academia and industry in technology transfer in the context
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of UTM. Data collected are based on the objective of this
study which is first, to investigate the challenges of
technology transfer between academia and industry from
UTM’s academia perspective. Secondly, to identify if
culture, goals, time constraint and ownership of property
become the common challenges in technology transfer
between academia and industry from UTM academia’s
perspective. Lastly, to identify possible solutions for all
mentioned challenges between academia and industry
linkage from UTM academia’s perspective.

A. Different Goals

From UTM perspectives, different goals as a challenge
in technology transfer is not a new challenge. Four out of
five participants have agreed in different experiences when it
comes to different goals in dealing with industry to transfer a
technology. From the interview conducted, different goals in
UTM context can be categorized into two different themes.
The first one is the technology developed has no demand by
the industry. Resulting from the interview conducted, four
out of five researchers mentioned about this as a challenge.
Most of the participant mentioned that the industry
conventionally wants a technology that is established
enough for them to be used for internal or market purpose.
Participants also pointed out that academia historically
conducted and offered a technology that unsuccessful to
satisfy the industry’s need and demand. Resulting to this,
participants believe that it become the core cause of industry
to shows less interest to invest in the technology offered.
Moreover, at least three participants computed that the
technology offered by researchers are too advance to be
applied by the current market and it too radical as the
industry always wanted a technology that have a place in
market and proven to have its own market segmentation.

Least of all, the other themes found for different goals
is technology seems cannot solve the industry’s problems.
This was mentioned by four out of five participants that have
experienced with this as a challenge. According to the
participants, this happened due to the failure of UTM’s
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researchers’ technology to solve industry problems. Second
and fourth participants explained that, the technology has
been tested to be working effectively at lab scale, where
industry showed their interest in the technology. But when it
is being applied to the real industry scale, the technology
failed to be operated as it is supposed to, which this is
ordinarily disappoint the industry.

B. Different Cultures

From the interviews conducted, different culture can
be classified into two themes. Firstly, the working style
between academia and industry are too different. Three out
of five researchers have mentioned this challenge in
technology transfer linkage with industry. For this theme it
indicates that academia and industry have differences in the
way they are performing tasks. Additionally, the way
academia and industry foreseeing potential problems are
also differently. The industry is always working in the fast
pace to catch up with the market movement, while, the
academia is focusing on producing high-quality research that
requires number of years to be conducted. Which, this is an
absolute contradicts with the industrial culture.

The challenge in different culture often caused due to
lack of understanding between academia and industry.
Through the interviews conducted, four out of five
participants showed their agreement towards the discussed
challenge. According to the second and third participant,
mutual understanding is important. This is because if both of
parties neglect to build mutual culture, both will be
accountably to face the possibility of not be able to
understand each other roles in the collaboration. The fourth
participant supported by stated the result of this challenge,
the research produced by academia tend to be way too
advance for the industry. Moreover, through observation of
the first participant feedback, industry and academia have a
different way of foreseeing a potential problem and different
focus areas. Industry sees profit as their main focus, while
the researcher focuses on technology development and
education. It’s a challenge to align two different entity with
different understanding and goals in a collaboration.

Moreover, convincing the industry about researchers’
technology future potential is onerous due to unpredictable
technological changes and market demand. Consequently,
researchers tend to develop a technology that is reserved to
be the potential technology that does not applicable to the
current needs. Thus, the industry expectation could not be
meet by the academia.

C. Time Constrains

In the time constrains wise, academia always claimed
that the industry always gives them pressure to work at the
same pace as them. Through the interview sessions, the
theme for time constraints can be classified to pressure on
time by the industry to academia. This challenge has been
ranked as the most common challenge faced by UTM
researchers as five out of five participants mentioned about
the challenge.
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The participants agreed that time constrain is a critical
challenge in technology transfer between academia and
industry especially when it involves contract research and
contract manufacturing because researchers are locked onto
their agreement. Most of the participants pointed that, it is
crucial for researchers to follow the timeframe and schedule
to ensure that the technology transfer can be done within the
time stated in the agreement between researcher and
industry. The first and second participants mentioned that,
industries are unwilling to wait for a long duration of time as
they foreseeing the potential for them to be less competitive
in the market in doing so, thus it pressuring the academia
need to work in the same tempo as them. Thus, it is
concluded that researcher should be more alert with the
current demand and put utmost effort to predict the future
needs to ensure the technology is fully developed and ready
to enter market on the right time.

Likewise, the pressure in time constraints felt by
UTM’s researchers are not only at the early stage till the
process of the technology development is completed, but
also after the process. The fourth and fifth participants stated
the possibility for an industry to requests for modification
towards the technology and obviously the modification
requested will take time. However, industry wants it instant
solution to it. Therefore, the participants always perceive
this as a crucial challenge for them to keep catching up in
meeting the industry expectation. The participant also
mentioned that, the industry should understand the academia
commitment, as they are not only entitled as a researcher but
also running a different portfolio such as a lecturer.

D. Intellectul Property

The challenge of technology transfer between
academia and industry in intellectual property ownership can
be classified into two themes which the first one is
confidentiality. The issue that related to confidentiality
among academia and industry is not new. It is hard to build
trust between academia and industry especially in sharing
confidential information. By referring to the second
participant, in a successful technology transfer between
academia and industry, sharing information is crucial. Ones
need to have the integrity in their information to ensure the
smoothness of the process. Second participant mentioned
that the industries show an unwillingness to share their
information to academia which makes it hard for academia
to fulfill their requirement and understand the real problem
that is faced by the industry itself. The issue in
confidentiality does not only applied to the industry, but also
the academia. According to the first participant, there are
numbers of researchers that are not always willing to share
their information with the industry as they want it to be
closed only to them. However, this challenge has been
ranked as the least challenge mentioned by the participants.
Only two out of five participants pointed out this challenge.

Challenges related to intellectual property ownership is
royalty payment. This challenge has been mentioned by
three out of five participants involved. According to the
second participant, academia gets involved in technology
transfer as it is one of the sources of income. The modern
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university is not only focusing on education, but also
focusing on generating income from different sources. But
in some cases, the third participant mentioned that it is a
challenge to keep the royalty payment on track from
industry. However, the first and second participants showed
a positive reaction when an issue about royalty payment is
raised during the interview sessions. All the participants
stated that, this challenge can be encountered through
memorandum of agreement in the technology transfer
linkage between academia and industry. The fourth
participant mentioned that if such case still happened, the
academia is entitled to take legal action against unfair cases.

E. Additional Suggested Challenges

1. Commercialization

Commercialization is a process to bring the technology
transferred to the user of the technology, such as industries
or consumers of the technology. Two out of five participants
have mentioned about this challenge. According to the
participants, the commercialization of the researcher’s
technology is slightly hard new to the technology developed
by them. At times, the technology is too advance that makes
it too hard to be commercialized.

2. Communication

Communication is a key to success in everything
including technology transfer between academia and
industry. This challenge has been mentioned by three
participants out of five through their experiences. According
to the second participant, through communication, ones will
be able to understand the other parties, share initial
information and able to create mutual understanding
between academia and industry. Academia and industry
regularly faced communication as a challenge in
collaboration to transfer a technology. The participants
mentioned that this is because the language used by the
industry and academia is not at the same level. The
academia habitually tends to use academic terms where it is
hard for the industry to exactly understand the information
provided by the academia.

VIII.  COPING WITH THE CHALLENGES

In technology transfer between academia and industry,
the ways to cope with the challenges are depending on the
researchers and industry themselves. Since the discussion is
diligently focus on academic perspectives, a lot of changes
can be made by the researchers that may help in improving
the linkage between academia and industry in technology
transfer. These suggestions were offered by the participants
during the interview sessions.

A. Different Goals

According to the fourth participant, every researcher
has their own method in facing the challenges. The first
participant suggested that an academia needs to be able to
adapt to the changes. In order to cope with the different
goals, most of the participants agreed that researchers need
to focus on applied research where it can use to fulfil the
demand from industries. Academia will be able to
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understand better about the current market and the cycle of
technology for a specific industry. It is not only will enable
to a researcher to widening the knowledge but also can be an
opportunity for a researcher to get more involved in
technology transfer between academia and industry by
offering the solution to the industry’s problems.

B. Different Culture

In solving the different culture as a challenge,
researchers need to realize that the modern academia
orientation has changed to not only focus on generating new
knowledge for academic purpose but also research to
provide the solution to problems. The first participant
pointed out, an academia must need to have value added in
themselves by enhancing their entrepreneurship knowledge.
With that, the academia can at least be at the same par as the
way of the industries thinking. Further to this, most of the
participants suggested that academia should understand the
problem of the industries in order to offer solutions for them.
Moreover, the second participant realized the important for
academia to work at the same pace as industry to match with
their culture. This will help to enhance the collaboration
between academia and industry in technology transfer.

C. Time Constrains

Coping with time constraints can be settled with time
management. However, referring to the second participant,
the industry also needs to understand the role of researchers
and put their trust to the researcher in conducting the
research. All participants suggested for academia to have
their own timeframe in doing research. Mostly, in
collaboration between academia and industry, the academia
will set the duration of research, or technology development.
But in some situation, if the duration is being suggested by
the industry, and it is too short or not relevant to complete
the research, the academia should be open and request for
the time extension, but it must be relevant with the weight of
the research. This has strongly been suggested by three
participants involved during interviews.

Furthermore, the participants also mentioned that,
challenge related to time constraints can be avoided by
including the duration of research in a clause in the
collaboration agreement. In the clause, it should state the
duration of the research, person in responsibility for the
delay, consequences and more. Despite that, the first
participant stated that, it is also important for the industry
and academia to have contingency plan especially when it
comes to time. Both parties need to agree to have more than
one plan of timeframe work. This is because, if an
unpredicted event occurred, they can switch to the other plan
that is suitable for both of parties.

D. Intellectual Property

Intellectual property ownership challenge is a serious
matter especially when it comes to confidentiality issues and
payment. The confidentiality challenge can be from either
academia and or industry in sharing data or information that
precise that related to technology transfer. According to
participants, the ownership of intellectual property itself has
to clearly explained. The participants also mentioned that
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this has contribute to the importance of an agreement in
technology transfer between academia and industry. It’s
included clauses such related to ownership of technology,
confidentiality and payment method. The agreement will
reduce the risk of existence for this challenge.

The second and fourth participants mentioned that
industry and academia should draft an official agreement at
the earliest stage. They both have to discuss especially
related to intellectual property ownership. Therefore, in
coping with intellectual property ownership challenge, it is
important to set an agreement between academia and
industry. Further to this, researchers should have awareness
about the importance to get intellectual property protected
by law to ensure there are no issues about the technology
being copied by industry and more.

E. Commercialization

Technology commercialization from researcher to an
industry is important as it is the main element in technology
transfer between academia and industry. Since researchers
are always produced and develop a new technology, it may
be hard to commercialize it to the industry and consumers.
Therefore, it is important for a researcher to know the
current demand from the industry and market. To achieve
this, the fourth participant suggested the importance of
academia and industry to work together at the earliest stage.
So, that academia can provide technical skills, while
industry can provide business and market-related
information.

F. Communication

Communication between academia and industry can be
improved if one shows effort for the sake of the linkage in
technology transfer. The second participant stated that
researchers need to help themselves to get improved and
understand ways to communicate with the industry better in
ensuring the collaboration between industry and academia
can be strengthened in the future. In adding to that, the
participant also believe that academia needs to be able to
adapt to changes and the new environment when they are
working with the industry. A lot of changes are needed
especially in communication to ensure the information can
be delivered accurately and good communication will able to
create mutual understanding between academia and industry
to achieving both ultimate goals.

IX. DISCUSSION

Based on the findings, it could be discussed the
achievement of the research objectives.

A. Objective 1: To Investigate the Challenges of
Technology Transfer Between Academia and Industry From
UTM Academia’s Perspective.

There are a lot of challenges faced by academia and
industry in collaborating to transfer technology. By referring
to table 4, most of the participants from UTM has given
close answers as what being suggested in previous research.
The challenges in linkages between academia and industry
in technology transfer in UTM context included different
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goals, different culture or orientation, time constraints, and
Intellectual property ownership. UTM’s academia also
suggested a few others challenges such as communication
and commercialization.

For communication, UTM’s academia agreed that the
way of academia and industry communicate are not at the
same rhythm. Also, the other challenges that have been
suggested by participants from UTM’s academia are
commercialization. This is because to introduce a
technology that is novel to the industry and market is the
real challenge. Industries are less likely to take the risk of
investing in a technology that has no proven as a successful
technology for them or the market.

B. Obijective 2: to identify if culture, goals, time constraint
and ownership of property become the common challenges
in technology transfer between academia and industry from
utm academia’s perspective.

In the earlier discussion, the four challenges have been
mentioned as the most conventional challenges in
technology transfer between academia and industry in UTM.
For the first challenge suggested by works of literature
reading and participants, different goals, the answers are
mostly led to two themes which are the technology created
by academia has no demands and it cannot help the industry
to solve their problem. The second challenge is a different
culture or orientation. This challenge developed can be
categorized into two different aspects which are different
working style and lack of understanding between industry
and UTM’s academia.

Moreover, time constraint is a crucial key and it is
considered as a common challenge faced by researchers that
involve in technology transfer linkage with industry. In
adding to that, it is proven that this challenge is ranked as
the most common challenge mentioned by participants. Last
but not least, intellectual property ownership. In UTM
context, different centers practice different mechanism of
technology transfer between academia and industry. If the
mechanism involved royalty payment. It is a well-known
challenge specifically in monitor the royalty payment record
and track. Confidentiality is also another challenge where
academia and industry insisted to share crucial information
to each other which can contribute in leading to failure of
technology transfer. However, the challenge related to
intellectual property is ranked as the least challenge
mentioned by the participants. This is because, this
challenge has been encountered by the existence of
agreement in technology transfer linkage between academia
and industry in the context of UTM.

C. Objective 3: to identify possible solutions for all
mentioned challenges between academia and industry
linkage from utm academia’s perspective.

Every problem will have a solution. Therefore, it
implies the challenges faced in linkages between academia
and industry in the context of UTM. These suggestions were
pointed out by participants during the interview. The first
and second participant suggested that researchers and need
to take their own initiative to improve themselves by
employs with bits of knowledge that are not only related to
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their fields but in general. The fourth participant stated that,
academia and industry also need to achieve into one goal if
they entered into a collaboration, therefore, it will be fair for
the academia and industry as it can put both of them in a
win-win situation. The third and fifth participant suggested
for the need of academia to do research that can be related to
the current problem and should not just focus on too
advanced technology as it can be a waste for the technology
that has no demand in the market.

For the challenge of time constraints, participants
suggested for academia and industry to identify the most
suitable research method. Other than that, timeframe should
be included in a memorandum of agreement (MOA)
between academia and industry. In addition, for intellectual
property ownership in UTM context, all of the participants
agreed that everything should state in Memorandum of
Agreement (MOA) where both parties need to show their
consents in signing the MOA. Both parties need to agree
with all the clauses in the MOA. Usually, the clauses will
include about payment, duration of research, termination, the
person in responsibilities, implication of breach of contract
and more. For communication, the second participant
believes that academia should up-skill their communication
skills and avoid to use scientific terms when communicating
with industry. Last but not least, participant suggested in
settling with the challenge in commercialization, academia
should do and focus on research get industry involvement at
the early stage of technology development through business
meeting sessions.

X. SUGGESTIONS FOR FUTURE STUDY

Suggestions can be taken into consideration for
improvement. First, to increase the number of participants.
This is because, the bigger the number, the better the data.
The researcher also might want to investigate the challenges
from the industry’s perspectives that have experiences
working with UTM’s researchers. The finding can be made
for check and balance the ways academia and industry see
the challenges in technology transfer for a context of UTM.
The findings can be made and summarize up to be a better
guide for academia especially in improving the collaboration
between academia and industry in technology transfer.
Further, when the findings are from the industry’s
perspective, it will enable the academia to understand better
about how industry see those elements as challenges. It will
able to help the academia to come out with strategies and
plan on how to overcome with such challenges in the future
collaboration.

XI. CONCLUSION

This paper identifies challenges in linkages between
academia and industry in technology transfer in the context
of UTM. By referring to the previous research papers, it has
suggested few usual challenges faced by the parties involved
in technology transfer between academia and industry. The
empirical study has been conducted to identify if UTM
researchers faced the common challenges as suggested by
previous researchers. The findings which the challenges
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being faced by the academia such communication,
commercialization, different goals, different culture, time
constraints, and intellectual  property  ownership.
Furthermore, it identifies culture, goals, time constraint and
ownership of property become the regular challenges in
technology transfer between academia and industry. Most of
the participants which are UTM’s researchers do encounter
with such challenges and agreed to labelled it as “common
challenges” faced among researchers that involved in
technology transfer with industry. Lastly, suggestions of
action to be taken in facing the challenges by UTM’s
academia have been pinpointed. The suggestions offered can
be used to improve the linkage between academia and
industry in technology transfer by UTM’s researchers.

ACKNOWLEDGMENT

A special gratitude to UTM’s academia and
researchers, UTM innovation and Commercialization
Center, UTM Research Centers: Institute of Bioproduct
Development, Centre of Environmental Sustainability and
Water Security, and UTM Spin-off company: Biopro
Cosmeceutical Sdn Bhd. They have given the best
cooperation and understanding which contributed to spark
motivation in completing this project. | would like to express
my deepest appreciation to all that has been involved who
made it possible for us to complete this paper. An
appreciation given to my supervisor, Sir Mohammad Shakir
Ramli for all the guidance, advices and support given.

REFERENCES

[1]. Ramanathan, K. (2008). An overview of technology
transfer and technology transfer models. Overview of
Technology Transfer and Small & Medium Enterprises
in Developing Countries.

[2]. Sen, F., & Rubenstein, A. H. (1990). An exploration of
factors affecting the integration of in-house R&D with
external technology acquisition strategies of a firm.
IEEE Transactions on Engineering Management,
37(4), 246-258.

[3]. Cassiman, B., & Veugelers, R. (2000). External
technology sources: embodied or disembodied
technology acquisition. Economics and Business
Working Paper, (444).

[4]. Hegiang Teng (2010). University-Industry Technology
Transfer: Framework and Constraints. Journal of
Sustainable Development.

[5]. Ministry of Finance Malaysia, (2019) Budget 2019

[6]. AbebeAssefa, A., (2016) University-Industry Linkage
Practices, Determinants and Challenges
Theoretical and Empirical Article Review: Lessons for
Effective and Successful Collaboration. International
Journal of Research in Management, Economics and
Commerce.

[7]. Ankrah, S., & Omar, A. T. (2015). Universities—
industry  collaboration: A systematic  review.
Scandinavian Journal of Management, 31(3), 387-408.

[8]. Etzkowitz, H., & Zhou, C. (2017). The triple helix:
University—industry—government  innovation  and
entrepreneurship. Routledge.

WWW.ijisrt.com 580


http://www.ijisrt.com/

Volume 4, Issue 10, October — 2019

[9].

[10].

[11].

[12].

[13].

[14].

[15].

[16].

[17].

[18].

[19].

[20].

[21].

[22].

[23].

[24].

IJISRT190CT2002

Leydesdorff, L., & Etzkowitz, H. (1998). The triple
helix as a model for innovation studies. Science and
public policy, 25(3), 195-203.

Greitzer, E. M., Pertuze, J. A., Calder, E. S., & Lucas,
W. A. (2010). Best practices for industry-university
collaboration. MIT Sloan Management Review, 51(4),
83.

Sun, Y., Negishi, M., & Nishizawa, M. (2007).
Coauthorship linkages between universities and
industry in Japan. Research Evaluation, 16(4), 299-
309.

Nawawi, A. H. (2016) Linking academia with industry.
News Straits Times.

Santoro, M. D., & Gopalakrishnan, S. (2000). The
institutionalization of knowledge transfer activities
within industry—university collaborative ventures.
Journal of engineering and technology management,
17(3-4), 299-3109.

Marge Seppo, Tonu Roolaht (2012). The policy
suggestions concerning motivations and barriers of
university-industry cooperation. Economic Policy,
Vol. 20, No. 1, 2012

Elmuti, D., Abebe, M., & Nicolosi, M. (2005). An
overview of strategic alliances between universities
and corporations. Journal of workplace Learning,
17(1/2), 115-129.

Igbal, A.M., Khan, AS., Igbal, S. and Senin, AA.
(2011), “‘Designing of success criteria-based
evaluation model for assessing the research
collaboration between university and industry”’,
International Journal of Business Research and
Management, Vol. 2 No. 2, pp. 59-73.

Salter, A., Bruneel, J., & D'Este Cukierman, P. (2009).
Investigating the factors that diminish the barriers to
university-industry collaboration.

Salleh, M. S., & Omar, M. Z. (2013). University-
industry collaboration models in Malaysia. Procedia-
Social and Behavioral Sciences, 102, 654-664.
Friedmann, T. (2000). Changing roles for academia
and industry in genetics and gene therapy. Molecular
Therapy, 1(1), 9-11.

Tribolet, J. (2013). Educating the educators to
innovate: the need to reinvent academia's mission and
to reengineer their basic tool: the Educator. Journal of
Innovation Management, 1(1), 7-10.

Saguy, S. I. (2011). Academia-industry innovation
interaction: paradigm shifts and avenues for the future.
Procedia Food Science, 1, 1875-1882.

Nelson, A, & Byers, T. (2015). Challenges in
university technology transfer and the promising role
of entrepreneurship education. The Chicago Handbook
of Uniwversity Technology Transfer and Academic
Entrepreneurship, 138.

Lee, Y. S. (1996). ‘Technology transfer’and the
research university: a search for the boundaries of
university-industry collaboration. Research policy,
25(6), 843-863.

Bjerregaard, T. (2010). Industry and academia in
convergence: Micro-institutional dimensions of R&D
collaboration. Technovation, 30(2), 100-108.

[25].

[26].

[27].

[28].

[29].

[30].

[31].

[32].

[33].

[34].

[35].

[36].

[37].

[38].

[39].

[40].

WWW.ijisrt.com

International Journal of Innovative Science and Research Technology

ISSN No:-2456-2165

Ivascu, L., Cirjaliu, B., & Draghici, A. (2016).
Business model for the  university-industry
collaboration in open innovation. Procedia Economics
and Finance, 39, 674-678.

Ponomariov, B. (2013). Government-sponsored
university-industry collaboration and the production of
nanotechnology patents in US universities. The Journal
of Technology Transfer, 38(6), 749-767.

Guimon, J. (2013). Promoting university-industry
collaboration in developing countries. World Bank, 3,
12-48.

Abramo, G., D’Angelo, C. A., & Di Costa, F. (2011).
University-industry research collaboration: A model to
assess university capability. Higher Education, 62(2),
163-181.

Bozeman, B. (2000). Technology transfer and public
policy: a review of research and theory. Research
policy, 29(4-5), 627-655.

Bennett, D. (2002). Innovative technology transfer
framework linked to trade for UNIDO action. Vienna:
UNIDO.

Kumar, U., & Khorakian, A. Technology Transfer
from University to Industry in Iran.

Widiawan, K. (2008, September). Identifying the most
suitable university-industry partnership model in
developing countries. In 2008 4th IEEE International
Conference on Management of Innovation and
Technology (pp. 128-133). IEEE.

Mamat, F., & Roslan, S. (2012). Critical Success
Factors (Csfs) On Technology Transfer Effectiveness
in Manufacturing Industry: A Critical Review.®.
International Journal of Business, Economics and Law,
1, 163-170.

Mansfield, E. (1975). International technology
transfer: forms, resource requirements, and policies.
The American Economic Review, 65(2), 372-376.
Robinson, R. D. (1988). The international transfer of
technology: theory, issues, and practice. Ballinger
Publishing Company.

Lin, B. W., & Berg, D. (2001). Effects of cultural

difference on technology transfer projects: an
empirical study of Taiwanese manufacturing
companies. International Journal of  Project

Management, 19(5), 287-293.

Marcotte, C., & Niosi, J. (2000). Technology transfer
to China the issues of knowledge and learning. The
Journal of Technology Transfer, 25(1), 43-57.

Bessant, J., & Rush, H. (1995). Building bridges for
innovation: the role of consultants in technology
transfer. Research policy, 24(1), 97-114.

Hamdan, A. R., Fathi, M. S., & Mohamed, Z. (2018).
Evolution of Malaysia’s technology transfer model
facilitated by national policies. International Journal of
Engineering & Technology, 7(2.29), 196-202.
Burhanuddin, M. A., Arif, F., Azizah, V. &
Prabuwono, A. S. (2009, April). Barriers and
challenges for technology transfer in Malaysian small
and medium industries. In 2009 International
Conference on Information Management and
Engineering (pp. 258-261). IEEE.

581


http://www.ijisrt.com/

Volume 4, Issue 10, October — 2019

International Journal of Innovative Science and Research Technology

ISSN No:-2456-2165

[41]. ltuarte, 1. F., Kretzschmar, N., Chekurov, S., Partanen, [43]. Phillips, R. G. (2002). Technology business
J., & Tuomi, J. (2019). Additive Manufacturing incubators: how effective as technology transfer
Validation Methods, Technology Transfer Based on mechanisms?. Technology in society, 24(3), 299-316.
Case  Studies. In  Additive = Manufacturing— [44]. Chen, M. (1996). Managing international technology
Developments in Training and Education (pp. 99-112). transfer. International Thomson Business Press.
Springer, Cham. [45]. Ahad M. Osman-Gani, A. (1999). International

[42]. Souder, W. E., Nashar, A. S., & Padmanabhan, V. technology transfer for competitive advantage: A
(1990). A guide to the best technology-transfer conceptual analysis of the role of HRD.
practices. The Journal of Technology Transfer, 15(1- Competitiveness Review: An International Business
2), 5-16. Journal, 9(1), 9-18.

APPENDIX
Participants
Challenges Themes
1 2 3 4 5 Total
) Technology has no demand \ v \ v 4
Different goal - ; : ;
Failed to provide solution to industry \ \ V l 4
Different working style S v oA 3
Different Culture/ Orientation
Lack of understanding \ v oA \ 4
Time Constrains Time pressure by industry \ NN \ \ 5
Confidentiality \ \ 2
Intellectual Property Ownership
Royalty payment \ \ l 3
Commercialization v V 2
Other challenges
Communication \ \ \ 3
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Table 1:- Challenges and themes in technology transfer between academia and industry in UTM Context
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