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Introduction

The motivation for this study arises
from an apparent paradox which
developments in nanotechnology
provide a wealth of technological
opportunities for companies in
particular for the textile and clothing
sector, and from my personal
involvement in the issues.
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Research Objectives

 Part 1: Why is there so little transfer of
nanotechnology applications from Hong Kong’s
universities into the locally owned and
managed textile and clothing industry?

 Part 2: How can technology be effectively
transferred from the university setting to
industry in the Hong Kong environment?

4

Literature Review

National Innovation System (NIS):
The set of institutions that contributes

to the development and diffusion of
new technologies; A system of
interconnected institutions to create,
store and transfer the knowledge, skills
and artifacts which define new
technologies.
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Literature Review

Triple Helix:
Innovation is generated by the

combination of relations and
interrelations between universities,
industry and government where the
central concern of government is to
create an innovation environment of
trilateral initiatives for knowledge-
based economic development.
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Literature Review

Firm Size and Industry Competitive
Structure
Limited Funding for High Risk New

Technology Development
Alignment between Technology

Development and Business Strategy
University Characteristics and Policies
Eminence and Intellectual Excellence
Universities’ Mission and Autonomy
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Literature Review

Faculty motivation:
a) Personal characteristics and

opinions of faculty members
b) The assignment of intellectual

property rights
Formal and Informal Incentive and

Reward Structures

8

Proposition

 P1: Hong Kong textile and
clothing firms have little demand
for TTUI in general because they
are too small to marshal the
resources needed and under too
much competitive pressure.
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Proposition

 P2: Hong Kong textile and clothing
firms have little demand for TTUI
because there is insufficient
funding either from government
subsidies or through the venture
capital industry.
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Proposition

 P3: Hong Kong textile and
clothing firms have little demand
for TTUI, because there is a lack
of alignment between the
business strategies they adopt
and the development of the
capabilities required for effective
TTUI.
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Proposition

 P4: Hong Kong textile and
clothing firms have little demand
for TTUI because local universities
are insufficiently focused on
commercially-oriented research.
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Proposition

 P5: In Hong Kong, TTUI for the
textile and clothing industry is
limited by a lack of the scientific
excellence needed to generate
valuable technological
opportunities is insufficiently
eminent.
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Proposition

 P6: TTUI for the Hong Kong
textile and clothing industry is
limited because the mission of the
university providing the
technological opportunities
assigns insufficient importance to
it.
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Proposition

 P7: TTUI for the textile and clothing
industry in Hong Kong may be limited
because the allocation of returns to
university intellectual property
amongst the university, faculty
members/inventors and their
colleagues does not provide sufficient
motivation for them to become
involved.
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Proposition

 P8: There is little TTUI from
universities in Hong Kong to the
Hong Kong textile and clothing
sector because faculty members
are not motivated to participate.
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Research Methodology

Archival evidence was gathered:
Statistical data from government
surveys, policy papers, and previous
research papers.
Focus Groups – Including faculty

members, TTO officers, and senior
executives from textile and clothing
sector.
Interviews – Senior executives from

textile and clothing sector.
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Findings

Proposition 1 is supported.

The majority firms are SME and have
very limited resource. Both large and
SME have huge competitive pressure
directed towards immediate
performance.
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Findings

Proposition 2 is largely refuted.

The Hong Kong government has
provided significant funding for R&D at
university and private sector through
ITF funding. Non of the people from
both focus group and interviews
referred to the lack of funding as a
major factor.
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Findings

Proposition 3 is supported.

OEM with cost leadership is the common
business model being adopted in textile
and clothing industry. Firms do not have
the right personnel and absorptive
capacity to do TTUI and further
technology development.
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Findings

Proposition 4 is largely refuted.

PolyU does have a clear commitment to
TTUI and emphasize on research
directed towards applications, it has put
resource and infrastructure in place to
make research results available on a
commercial basis.
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Findings

Proposition 5 is refuted.

ITC at PolyU is considered one of the
top universities in the textile and
clothing sector. The technology from
university is ready at laboratory scale
and it needs further development for
commercialization.
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Findings

Proposition 6 is refuted.

The mission of TTUI is emphasized from
both university and faculty level.  TTO is
available for taking technology
commercialized.

23

Findings

Proposition 7 is supported.
The inventors do not have IP ownership

or participate in any patent decision
making. High IP value which is
minimum 150% of research cost is a
barrier to TTUI.  No further investment
from PolyU to develop the technology
ready for immediate commercial
application.

24

Findings

Proposition 8 is supported.
The incentive to faculty member to

commit to TTUI is not in place from both
tangible and intangible perspective.
Professors are not money-minded. TTUI
does not provide the same satisfaction
and peer recognition as research and
publication.
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Conclusion to Part 1

Government and university support
TTUI and technology development.
Private sector in textile and clothing

industry is lack of resources in terms of
finance and personnel to do TTUI.
OEM business strategy does not match

to new technology development.
The IP exclusivity and high valuation

policy is a barrier to TTUI.
Faculty members are not motivated to

do TTUI.
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Part 2

How Can Nanotechnology Be
Effectively Transferred from
University to Industry in the Hong
Kong Environment?
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Introduction

Design Science approach is adopted.

Building on related literature in the
explanatory science from Part 1.

Proposing an exploratory set of
‘technological rules’ for TTUI.
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Academic Research in
Management

Suffering from ‘Relevance Problem’:
Practicing managers turn to ‘Heathrow
Books’ when seeking advice and real life
problems they face at work.
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Explanatory & Design Science

Explanatory Science:
Describe, explain and predict, such as
physic, economics, and psychology.

Design Science:
Design solutions to problems, such as
architecture, design, and engineering.
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Objective
Providing a Design Solution to a real

problem facing a real organization
Proving ‘design the process of designing’

through pre-defined steps:
a) Defining the design need.
b) Carrying out a systematic literature
review
c) Establishing and testing a
‘Technological Rule’
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Defining the Design Need

Genexy Group:
- A Hong Kong based business
looking for upgrading and improving
itself by adopting new technology
- How to transfer nanotechnology
application from university to Genexy
group.
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Systematic Literature Review
Design Science approach to management

research:
- Extracting case studies which already
resolved the problems.
- ‘Developing’ case studies which are in
search a solution, like Genexy.
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Establishing a
‘Technological Rule’
Aim of Design Science is to establish a

“Technological Rule”:
X = Y + Z

Where:
X = Desired outcome
Y = Environment
Z = Devising the design solution
and generating mechanisms
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Establishing a
‘Technological Rule’
The environment (Y):

-Specifying the context the design solution
to be applied.

-Identity and nature of the key players.
-The operation of the ‘generating
mechanisms’  leading from design
solution to the desired outcomes.
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Establishing a
‘Technological Rule’
Devising (Z), the design solution:

-Developing an effective process and
program.

-Identifying the key requirement.
-Securing the tacit knowledge.
-Needing inventor’s continue involvement.
-Employing PhD student.
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Establishing a
‘Technological Rule’
Devising (Z), the design solution:

-Joint Venture (JV) is formed to cope with
difficulties from asymmetric information
and uncertainty.
-JV employees have different educational
level and are more self-motivated.



7

37

Establishing a
‘Technological Rule’
Evaluating (X), the outcomes and operation of

the generating mechanisms:
-‘Naming and shaming’ is a powerful tool
for inducing the required behavior when
mistakes in an organization demanding
high reliability lead to catastrophic
consequences.

-Effective transfer of nanotechnology
application from PolyU to Genexy.
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Conclusion
Developing case study with the

combination of existing work based
on explanatory science and design
science solution can produce
practically useful knowledge in
management research.
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Contribution
This research provides government,

university and industry a better
understanding about TTUI.
The finding and solution should be applied

in other industries.
Design Science approach is a powerful

method to tackle most of the real life
problems managers face.
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Future Research
Applying Design Science approach to

solve business problems in different
industry.
Testing the propositions in

quantitative research.


