
C H A P T E R  2

LITERATURE REVIEWS
Extensive literature รนTVrey has been carried out to ascertain the findings of earlier 

studies in industry-university collaboration. This chapter is divided into nine sections, 
namely the objective of the partnership, benefits from industry-university interactions, 
motivation of industry and university regarding technology transfer, demand pull or 
technology push for building partnerships, types of industry-university interactions, 
structure of industry demand side and university supply side, evolution of technology 
transfer, obstacles of relationships, and critical success factor in building the 
relationships.

2 .1  O b j e c t i v e  o f  t h e  R e l a t i o n s h i p / P a r t n e r s h i p

The advent of global competition in the last decade or so has forced universities 
and industries to re-examine their roles in respect of society an each other. In order to 
succeed in this fast-moving competitive world, industry cannot possibly be resident in 
any one company. Moreover, it would be tantamount to dereliction of duty for an R&D 
organisation to insist on laving all die resources for modern technology development 
under its direct control. Cost is another reason. It is a fact that others can often do your 
research cheaper, better and lower risk than you can. University is a source to help the 
industry. Universities are not just powerhouse of new knowledge and inventions, but 
also, state organs for manpower training and wealth creation to spur and sustain 
economic growth.

Industry and university have always had symbiotic motives and objectives for 
collaborating. University is a source for industry to keep up on new development, renew 
their idea-well and recruit new employees. While industry is a natural source of funding 
for university’s lecture and research program, a means for university to maintain its real 
world relevance, and a source for faculty consulting and student employment (Sounder, 
1993)

The role of universities regarding the needs of industries can be summarised as 
to maintain a window to new technology, to educate future scientific employees and to 
compensate for lagging federal support in R&D, as well as responding to the needs of 
national development (Shenhar, 1993). The effectiveness of university-industry 
relationship has a direct impact on tire economic development and the problem of 
competition (Gee, 1993). Thus, universities should be considered as a partner of industry 
to discuss needs and try to solve problems of industrial companies. Through rendering 
this sendee, universities can acquire additional funds to suntive, develop new buildings, 
laboratories and for doing research etc.
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The possibilities for interaction between industry and university are relatively 
wide and probably no common pattern can be found (Shenhar, 1993). The mutual 
cooperation is not established easily, normally there is a lack of communication and 
nobody wants to come first. Therefore, both engineers and researchers/lecturers do not 
know each other well enough and whom they should contact to discuss these 
problems/suggestions. In section 2.2, the potential benefits from industry-university 
collaboration will be discussed.

2 .2  P o t e n t i a l  B e n e f i t s  f r o m  I n d u s t r y - U n i v e r s i t y  
I n t e r a c t i o n s

Several academic and industry researchers and managers have written on the 
topic of what can be gained from university-industry interaction. Geiseler, et al. (1989) 
summarises various benefits that may accrue to industry and universities as the result of 
the interaction in following table.

Table 2.1: Potential Benefits from Industry-University Interactions; Source: Geiseler, et al. (1989)
1. B enefits  to  ind ustry

W in d o w  to  technolo g ica l s ta te -o f-a rt
System atic rev iew  o f  faculty research  resu lts
Specific skills an d  kn ow ledg e p ro v id ed  by  faculty co n su ltan ts .
T ra in in g  o f  industria l sc ien tific /techn ica l p erso n ne l.
P artic ip a tio n  o f  faculty m e m b e rs  in  industria l co n fe ren ces.
S ou rce  o f  highly skilled sc ien tific /techn ica l em ployees 
S o lv ing  specific p ro b le m s  fo r  indu stria l p ro jec ts  
J o in  e ffo rt, s ta rt-u p  b u sin esses, eco n o m ic  payoffs 
A ccess to  un iversity  facilities 
C o s t savings 
N e w  m arkets
M an u fac tu rin g  an d  lead tim e red u c tio n _________________________

2. B enefits  to  university
Practica l u p d a tin g  o f  faculty an d  s tu d en ts
F u n d in g  fo r research  as w ell as capital in v es tm e n ts
D e v e lo p m e n t o f  un iversity  curricu la
Industria l m e m b ersh ip  o n  un iversity  adv iso ry  co m m ittee s
A ccess to  industria l facilities an d  eq u ip m en t
A bility  to  g o v e rn m e n t fun d s fo r  app lied  research  w ith  ind u stry
J o in  e ffo rt, s ta rt-u p  b u sin esses, e co n o m ics  pay o ffs
C o s t savings____________________________________________________



10
In addition, several main reasons, which are claimed to motivate the industry to 

increase industry-university cooperation, have been provided by Altan (1990) and Peters 
and Fusfeld (1982). They are: (1) access to manpower, including well-trained graduates 
and knowledgeable faculty; (2) access to basic and applied research results from which 
new products and processes will evolve; (3) solutions to specific problems or 
professional expertise, not usually found in an individual firm; (4) access to university 
facilities, not available in the company; (5) assistance in continuing education and 
training; (6) obtaining prestige or enhancing the company’s image; and (7) being good 
local citizens or fostering good community relations.

On the other hand, tire reasons for universities to seek cooperation with industry 
appear to be relatively simple. Peters and Fusfeld (1982) have identified several reasons 
for dais interaction: (1) industry provides a new source of money for university; (2) 
industrial money involves less “red tape” than government money/ (3) industrially 
sponsored research provides student with exposure to real world research problems; (4) 
industrially sponsored research provides university researchers a chance to work on an 
intellectually challenging research programs; (5) some government funds are available for 
applied research, base upon a joint effort between industry and university.

Similarly, Barber (1985) has identified three factors, which appear to have been 
most instrumental in stimulating university interest in enhanced industry-university 
relations. These are: (1) reduced federal support of research; (2) deteriorating university 
research equipment; and (3) economic benefits to university.

2 .3  M o t i v a t i o n  o f  I n d u s t r y  a n d  U n i v e r s i t y  R e g a r d i n g  
T e c h n o l o g y  T r a n s f e r

The motivation of industry as tile transferee is based on the need of solving its 
problems regarding technology development or just modification of the product and 
improving the quality of equipment/machines, improve technological capabilities, and 
gain more competitive advantages.

The motivation of university as the transferor of technology mostly emerges 
from the need of funds for research and development. The other motivations are 
building a good image, getting more involved in national economic development and be 
able to compensate the researchers better for their work.

2 .4  R e l a t i o n  B e t w e e n  C o m p o n e n t  o f  T e c h n o l o g y  a n d  
L i n k i n g  M e c h a n i s m  o f  T e c h n o l o g y  T r a n s f e r

Technology really comprises four interrelated components, which take the 
following forms,: (Ramanathan, ใ 994a)
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■  Object-embodies technology, which can be called Technoware. Technoware 
consists of tools, equipment, machines, vehicles, physical facilities, etc.

■  Person-embodied technology, which can be called Humanware. Humanware 
refers to experiences, skills, knowledge, wisdom, creativity, etc.

■  Document-embodied technolog}7, which can be called Inforware. Inforware 
includes all kinds of documentation pertaining to process specifications, 
procedures, theories, observations, etc.

■  Institution-embodied technology, which can be called Orgaware. Orgaware is 
required to facilitate tire effective integration of Technoware, Humanware, 
Inforware, and consists of management practices, linkages, etc.

The linking mechanism of technology transfer for every university service is 
described in Table 2.2 below.

Table 2.2: The Relation Between Components of Technology and Linking Mechanisms for Technology Transfer
L in k in g  M e c h a n is m s C o m p o n e n t s  o f  T e c h n o lo g y  t h a t  F lo w  f ro m  

U n iv e r s i t ie s
L icen sing  (p ro to ty p e , design , etc.) T ech n o w are , In fo rw are
T ech n ica l A d v ic e /  C on su ltan cy H u m an w are , In fo rw are
U sin g  L ibrary In fo rw are
Jo in t R esearch T ech n o w are , In fo rw are , H u m a n w a re
G u e s t  L ec tu re H u m an w are , In fo rw are
C o n so rtiu m T ech n o w are , In fo rw are , H u m an w are
M ark e t A nalysis In fo rw are
T ra in in g In fo rw are , H u m an w are
L ab o ra to rie s  T e s t In fo rw are

2 .5  D e m a n d  P u l l  o r  T e c h n o l o g y  P u s h  f o r  B u i l d i n g  
P a r t n e r s h i p s

Demand-pull by the industry is more effective than technology push by the 
university. Industry, which usually monitor its shop floor, find some problems regarding 
the machines, the material, die formula, design, packaging, processing, etc. In so far as 
drey know what their problems are, they often do not know how to solve them. So they 
bring them to the university. The university should have strong technology capabilities 
and research capability. Demand-pull and technology push should be together. Each 
partner’s input is vital for success. Each plays a role in supplementing the other’s 
strengths, minimising weaknesses and filling gaps necessary7 to accomplished objectives 
(Gee 1993). Figure 2.1 shows a model of partnerships with demand-pull initiative by 
university.
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Industries increasingly have to consider improvement in their technology 

sophistication because of global competitiveness in the market. Universities, especially 
public universities, are strong in technology capabilities and research because of good 
facilities and active research work, also because of funding from government.

Figure 2.1: A Partnership Model with Demand Pull Initiative; Souce: Ambrosio (1995)

2 .6  T y p e s  o f  I n d u s t r y - U n i v e r s i t y  I n t e r a c t i o n s

Ty|วes of industry-university interactions arise from the following research by 
Geisler and Rubenstein (1989), Bohez and Tabucanon (1999), Tao (2000), Sounder 
(1993), and Bonaccorsi and Piccaluga (1994).

Geisler and Rubenstein (1989) addressed a description of types of university- 
industry arrangements and illustrative mechanisms associated with these arrangements as 
shown in Table 2.3.



13

Table 2.3 Types and Mechanisms of Industry-University Relations
T y p e  o f  

A r r a n g e m e n t
M o d e s  o f  I n t e r a c t io n  a n d  S o m e  M e c h a n is m s

Ind u stria l In fo rm a tio n  tran sfe r an d  consulting .
E x te n s io n W o rk sh o p s , classes
Services U n d ire c te d  c o rp o ra te  gifts to  un iversity  fu n d

C apital co n tr ib u tio n s  to  un iversity  d e p a rtm e n ts , cen tres , labora to ries
In d u stry  fellow ships

P ro c u re m e n t o f  
Services

By un iversity  f ro m  industry . P ro to ty p e  d e v e lo p m en t, fab rication , 
testing , o n  th e  job  tra in in g  fo r  s tu d en ts
By ind u stry  fro m  university. E d u c a tio n  an d  tra in ing  o f  em ployees; 
c o n trac t research , co n su ltin g  services
Ind u stria l associates. In d u s try  pays fee to  un iversity  to  have  access to  
to ta l reso u rces  o f  th e  un iversity

C o o p era tiv e jo in t  research  p lan n in g  an d  execu tio n
R esearch Faculty  an d  s tu d e n t p artic ip a tion

C o o p era tiv e  re sea rch  p ro jects: d irec t c o o p e ra tio n  b e tw e e n  university7 
an d  ind u stry  o n  p ro jec ts  o f  m u tu a l in terest; usually  basic , n o n ­
p ro p rie ta ry  research . N o  m o n e y  ch an ges h an d s; each  sec to r pays 
salaries o f  o w n  scientists. M ay inv o lve  te m p o ra ry  tran sfe rs  o f  p e rso n n e l 
fo r  c o n d u c t o f  research
C o o p era tiv e  research  p ro g ram s: industry7 su p p o r t  o f  p o r tio n  o f  
university7 research  p ro ject; resu lts  o f  special in te re s t to  com pany ; 
variab le  a m o u n t o f  actual in te rac tio n
R esearch  consortia : single university , m u ltip le  co m p an ies , basic and  
app lied  re sea rch  o n  generic  p ro b lem s  o f  special in te re s t to  en tire  
industry ; ind u stry  receive special rep o rts , b riefings, a n d  access to  
facilities

R esearch  P arks R esearch  c o o p e ra tio n  o n  fro n tie rs  o f  science an d  tech n o lo g y
In fo rm a l in teractio ns
In creased  sharing  o f  re sea rch  facilities an d  p a rtic ip a tio n  in  co n su lting , 
sem inars, an d  co n tin u in g  ed u ca tio n
C o n trac tu a l a rran g em en t— specific an d  detailed; b o th  parties  co n tr ib u te  
substan tially  to  th e  en te rp rise

Bohez and Tabucanon (1999) organised die models for university-industry 
partnership into five categories; no-model model, agency model, membership model, 
university-industry research-oriented parks and business-oriented parks. They describe die detail of each model as below:
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■  No-Model Model. No particular procedure or channel is applied when the 
university is contacted occasionally by industry or vice versa.

■  Agency Model. There is an agent between university and industry as a one- 
stop shop or one-stop information.

■  Membership Model. University and industry contact each other through an 
engineering/scientific club established by tire university. Industries as the 
members pay the membership fee annually.

■  University-Industry Research-Oriented Parks. A continuum of parks in 
increasing degree of interaction starts from Research Park, to Innovation 
Centre, to Science Park, to Technology Park, then to more Business-Oriented 
Parks like Business Incubators, Business Parks and Industrial Parks.
Research Parks concentrate on basic and applied research and extend 
research only until the production of prototype. Innovation Centres are 
small developments which provide facilities to enable start-up and small 
business to develop idea, but which do not provide accommodation either for 
such business once they have grow. Science Parks are oriented toward 
research but also provide accommodation for bodi start-up and medium 
sized establishment, generally in a setting where small-scale manufacturing can 
take place. Technology Parks are suited to a wide range of activities, from 
research and development to high technology and light manufacturing 
activities to office and administrative functions and services.
Business-Oriented Parks are in three forms. Business incubators are
developed to help small businesses to start-up in the most favourable 
environment with minimum entry requirements in the form of direct capital 
investments. Business parks focus on tire provision of good environment to 
office, light manufacturing and business support services. Industrial parks 
are oriented towards traditional production, service and distribution and are 
not well suited to a wide range of high technology activities.

Tao (2000) pointed out the industry-university partnership models (see Table 2.4).



Table 2.4: Industry-University Research Partnership Models; Source: Tao
(2000)
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____________________ I n d u s t r y - U n iv e r s i ty  R e s e a r c h  P a r tn e r s h ip  M o d e ls _____________________
I. S in g le  C o m p a n y - M u l t ip le  U n iv e r s i t ie s

- H o e sc h s t C e lanese  w ith  R u tgers  U niversity , N o r th  C aro lina S tate  U niversity , U n iversity  o f
N o r th  C aro lina

- A ir P ro d u c ts  an d  C hem icals, Inc. w ith  Im peria l College, P enn sy lvan ia  S tate U niversity , 
G eo rg ia  In s titu te  o fT e c h n o lo g y

I I .  M u l t ip le  C o m p a n y - S in g le  U n iv e r s i ty
- M IT  M edia  L ab o ra to ry  w ith  H ew le tt P ack ard , Phillips, D igital E q u ip m e n t C o rp o ra tio n , an d  

o th e rs
- Im peria l C ollege w ith  A ir P ro d u c ts  an d  C hem icals, Inc., B ritish  P e tro le u m , R h o n e  P o len e , 

U nilever, Fu jitsu , M icroe lec tron ic  an d  C o m p u te r  T e ch n o lo g ) ' C o rp o ra d o n
I I I .  M u l t ip le  C o m p a n ie s  a n d  M u l t ip le  U n iv e r s i t ie s

- P enn sy lvan ia  In fra s tru c tu re  T echno logy7 A lliance w ith  L eh ig h  U niversity  an d  C arnegie 
M ellon  U niversity

Sounder (1993) proposed the lists of collaboration types which are divided into 
three categories (Table 2.5):

■  Informal type;
■  Semi formal type;
■  Formal type.

Table 2.5: Types of Collaborations; Source: Sounder (1993)
E x a m p le s  o f  I n f o r m a l  

T y p e s  o f  C o l la b o r a t io n s
E x a m p le s  o f  S e m i F o r m a l  

T y p e s  o f  C o l la b o r a t io n s
E x a m p le s  o f  F o r m a l  

T y p e s  o f  C o l la b o r a t io n s
S tu d e n t p ro je c t E q u ip m e n t sharing In d u s try  ad jun c t 

p ro fe sso rsh ip s
In te re s t g ro u p s G rad u a te  fellow ships C o o p e ra tiv e  ed uca tio n a l 

p ro g ram s
Study  co m m ittees C o n su ltin g  ag reem en ts D ire c t sp o n so rsh ip s
A d -h o c  fo ru m s Field  site a rran g em en ts S harin g  o f  intellectual 

p ro p e rty
D isc u ss io n  g ro u p s In d u stry  co m m ittees Jo in t R & D  a rra n g em en t
C o n su lta tio n s  b e tw een  parties S tand ard s co m m ittees In c u b a to r  facilities
In fo rm a tio n  sh aring  ne tw ork s S em inars an d  tra in in g  cou rses T e ch n o lo g y  licensing  

p ro g ram s
In d u stry  sabbaticals In d u stria l affiliates p ro g ram s
R elease-tim e sabbaticals E n d o w e d  resea rch  cen tres
R everse  sabbaticals E n d o w e d  chairs an d  

p ro fe sso rsh ip s
G en tle  ag reem en ts C o o p era tiv e  in s tru c tio n a l
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E x a m p le s  o f  In f o r m a l  
T y p e s  o f  C o l la b o r a t io n s

E x a m p le s  o f  S e m i F o r m a l  
T y p e s  o f  C o l la b o r a t io n s

E x a m p le s  o f  F o r m a l  
T y p e s  o f  C o l la b o r a t io n s

p ro g ram s
jo in t  b id d in g  ag reem en ts In d u stria l fe llow ships
C o -p ro d u c tio n  ag reem en ts U niversity  ex ten sio n  

services
C o o p era tiv e  g ran ts Science p a rk  an d  cen tres

E n g in ee rin g  research  
cen tres
Science an d  tech n o lo g y  
cen tres
In d u s  try -university  
co llabo ra tiv e  re sea rch  
cen tre s  (IU R C s)

Bonaccorsi and Piccaluga (1994) on die other hand divided the collaboration 
types into six categories (Table 2.6):

■  Personal informal relationship;
■  Personal formal relationships;
■  Third parties;
■  Formal targeted agreements;
■  Formal non-targe ted agreements;
■  Creation of focused structures.

Table 2.6: A Taxonomy for Industry-University Interorganisational Relations; Source: Bonaccorsi and Piccaluga (1994)
T y p e  o f  R e la t io n s h ip s L in k in g  M e c h a n is m s  ( T y p e  o f  U n iv e r s i ty  S e rv ic e )

P e rso n a l In fo rm a l R e la tionsh ip s Ind iv idual co n su ltan cy  (paid fo r  o r  free) 
In fo rm a l exch ang e fo ru m s an d  w o rk sh o p s  
A cad em ic  sp in -o ff  
R esearch  p u b lica tio ns

P e rso n a l F o rm a l R e la tionsh ip s S cho larsh ips an d  p o stg rad u a te  linkages 
S tu d en t in te rn s  an d  sand w ich  cou rses 
Sabbatical p e rio d s  fo r  p ro fe sso rs  
E x ch an g e  o f  p e rso n n e l

T h ird  P arties L ia ison  offices 
In d u stria l associa tions 
A p p lied  re sea rch  institu tes  
G en era l assistance un its
In s titu tio n a l con su ltan cy  (un iversity  co m p an ies)

F o rm a l T arg e ted  A g reem en ts C o n tra c t research  
T ra in in g  fo r em ployees
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Type of Relationships Linking Mechanisms (Type of University Service)

C o o p era tiv e  research  p ro jec ts  an d  jo in t research  
p ro g ram m es

F o rm a l N o n -T a rg e te d  
A g reem en ts

B o ard  ag reem en ts
Industria lly  sp o n so re d  R & D  in un iv ersity  d ep a rtm en ts
R esearch  g ran ts  an d  d o n a tio n s , g enera l o r  d irec ted  to  
specific d ep a rtm en ts

C rea tio n  o f  F o c u se d  S tructu res A sso c ia tion  co n trac ts  
U n iversity -ind ustry  re sea rch  co n so rtia  
U n iv ersity -in du stry  co o p era tiv e  re sea rch  cen tres  
In n o v a tio n /in c u b a tio n  cen tres  
R esearch , science an d  tech n o lo g y  p ark s 
M ergers

2 .7  S t r u c t u r e  o f  I n d u s t r y  D e m a n d  S i d e  a n d  U n i v e r s i t y  
S u p p l y  S i d e

For adopting tire right innovative partnership approach and assessing the 
appropriate partnership model, the particular characteristics of the industry demand side 
and university supply side of each partnership type, and the various linking mechanisms 
must be assessed for the various countries.

The following lists are some keys, which related with demand and supply side concept:
Demand side factors in general include: (Ramanathan, 1994)
■  Profitability of the investment in an innovation
■  Size of the investment required to adopt the innovation
■  Utility-adjusted price ratio between tire innovation and its competitor
■  Technological complexity of the innovation
■  Age, condition, and rate of obsolescence of the existing capital equipment that 

an innovation seeks to displace
■  Quality characteristics of tire innovation
■  Type of interaction of the innovation with other concurrent innovations 

(independent, complementary, contingent or substitute)
■  The number of companies who have already adopted and not yet adopted the 

innovation
■  The social, psychological, economic and location characteristics of those 

potential adopters.
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Especially demand side factors related with university, there are some demands 
such as training, research for technology development, technical advice and 
seminars/courses.

Supply side factors in general include: (Ramanathan, 1994 a)
■  Supplier actions pertaining to market selection, market segmentation, 

promotional communications, pricing and infrastructure development (after 
sales sendee, spare parts supply, trouble shooting and so on)

■  Actions of related private and public organizations such as infrastructure 
development, promotional communication and regulation/promotion of the 
innovation

In addition, for adopting the framework of the thesis, พน (1999) proposed the 
research framework of Industry-University Research Cooperation to identify Industry- 
University Research Cooperation System in Taiwan. The research framework for his 
study is shown in Figure 2.2.

Figure 2.2 The Research Framework of Industry-University Research Cooperation; Source: พน (1999)

2 .8  E v o l u t i o n  o f  T e c h n o l o g y  T r a n s f e r

Cheng (1994) divided the technolog}7 transfer into three phases (see Figure 2.3).
Phase I: short-term relationships lasting a few weeks which consists of Training 

Programs, Symposia, Publications, Grants, Fellowships, Scholarships and Donations. 
Most of tire producers focuses on low-cost production and were reluctant to face long
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range uncertainties involved with research and development. Academia kept to the 
status quo, occupying itself with teaching and research for their own sake.

Phase II: medium-term relationships from 1 to 3 years and consists of such 
mechanisms as Patent Licensing, Sponsored Research, Faculty Consulting and Personal 
Exchanges.
Key developments in this new phase of interaction include the following.

■  Establishment of industrial liaison offices
■  Growth of contract research
■  Encouragement of faculty consulting.

Phase III: long-term relationships that would last for many years as in the form of 
Technology Parks and Industrial Incubators. In this stage, relationships will likely to be 
characterized by long-term interactions involving the creation of not just new products 
or processes, but entire new knowledge-intensive industries.

Technology Parks 
Industrial Incubators

Expected 
Technology 

Flow to Firms

LOW

Patent Licensing 
Sponsored Research 
Faculty Consulting 
Personnel Exchange

Training Programs
Symposium
Publications
Grants
Fellowships
Scholarships
Donations

--------------------------------------------------------------------------►
Duration of

FEW WEEKS 1-3 YEARS MANY YEARS — ► Relationship

(PHASED (PHASEn) (PHASEm) - ►  Technology
Transfer

Figure 2.3: Linking Mechanism Phases in Technology Transfer
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2 .9  O b s t a c l e s

There still exist some obstacles and potential risks for the industry-university 
interactions. Table 2.7 contains a list of major sources of potential risks of industry- 
university relations. These risks will cause obstacles to industry-university partnerships.

The major obstacles include: (1) value conflict; (2) information dissemination 
restrictions; and (3) intellectual property rights (Brodsky, 1979; Peters and Fusfeld, 1982; 
Krebs, 1984).

Table 2.7: Major Area of Potential Risks of Industry-University Partnerships
1. R ed u ced  un iversity  a u to n o m y
2. In te rm in g lin g  o f  pub lic  an d  p riva te  fu n d s
3. A p p ro p ria te n e ss  o f  the  research
4. O p e n n e ss  an d  p u b lica tion
5. P a ten ts  an d  L icenses
6. C o n flic t o f  in te rests
7. C on flic ts  o f  c o m m itm e n t

2 .9 .1  V alu e C o n f l ic ts
The university and industry exist for different purposes. The former exists to 

foster an environment conducive to advancement of knowledge, the free inquiry, and 
exchange of ideas. Universities regard themselves as responsible to “the public” with 
their work contributing to some large or educational purpose. On the other hand, a 
company or business activity exists to offer a service or product to society and on this 
basis, to make a profit, which sustains the employment of its personnel, and provides 
return to those investors, primarily stockholders (Brodsky, 1979).

In addition, academic researchers are sometimes described as having a disdain 
for the profit orientation and for research, which is too narrow or market-oriented. By 
contrast, industrial researchers are said to view their academic colleagues as “ivory 
tower” types who are excessively theoretical and who care too litde for their work’s 
application (Baldwin and Green, 1984).

The two following tables show the different orientation between industry and 
university (see Table 2.8), and conflicts (see Table 2.9) regarding Shenhar’s analysis of 
the relationship between a large aerospace company and a school of business 
administration, analysed the PROMIS project (Project Management Improvement 
Study) where industry and university learned together.
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Table 2.8: Different Orientation Between Industry and University; Source: Shenhar (1993)
Difference in Industry U niversity

A ttitud es  &  V alues B usiness a ttitu de Scientific a ttitu de
E c o n o m ic  co n sid e ra tio n P ro fe ss io n a l co n s id e ra tio n
Satisfying th e  c u s to m er D o  g o o d  re sea rch

O b jec tiv es O rg an isa tio n a l effectiveness E xcellency  in  research
S h o rt te rm  resu lt E xcellency  in  teach ing

O u tp u ts C o s t effective p ro d u c ts  &  services R esearch  resu lt
T heory '
A cad em ic  d eg ree

S tan d ard s  &  R ules O rg an isa tio n  rationality ' P ro fe ss io n a l eth ics
O rg an isa tio n a l rules Scientific n o rm s

R eco g n itio n  &  R ew ards F o r  c o n tr ib u tio n  to  co m p an y  goals F o r  scientific ach iev em en t
K n o w led g e  &  L earn in g A p p lica tio n  o f  kn ow ledg e C o n tr ib u tio n  to  kn ow ledg e

L earn in g  on ly  i f  n eed ed C o n tin u o u s  learn ing

Table 2.9: Conflict in Attitudes, Values & Objective Between Industry & University; Source: Shenhar (1993)

Industry University
S h o rt- te rm versus L o n g -te rm
B u siness &  P ro f it  D riv e n  V alues v ersu s P ro fess io n a l &  T ech n ica l V alues
O rg an isa tio n  E ffec tiv en ess versus C halleng ing  &  In te re s t  W o rk
In teg ra tio n v ersu s D iffe ren tia tio n
A p p lica tio n  o f  T ech n o lo g y v ersu s A ccu m u la tio n  o f  know ledg e

2 .9 .2  In fo rm a tio n  D is s e m in a t io n  R estra in ts  (B a s e d  S u b sta n tia lly  on  
P eter  and F u s fe ld  (1 9 8 2 )

The faculty and researchers of academe have usually treated knowledge as a 
freely disseminated outcome of research. In industry, however, new knowledge is 
properly treated as private property and die result of an investment in research, and 
thereby should be utilised in die best interests of die company.

Freedom to publish is fundamental to die university. University research, 
including research sponsored by industry, is governed by die tradition of free exchange 
of ideas and prompt transmission of research results.

However, most universities allow a firm sponsoring research some time to 
review manuscripts resulting from the sponsored research for comment to ensure diat 
they do not contain company’s proprietary information. The pre-publication review 
allowance, varying from university to university, is usually for one to six mondis.
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2.9.3 In te llec tua l P roperty  R ights

A large percentage of academic research historically has been funded by บ.ร. 
federal government, which retains the ownership of patent arising from federally funded 
research. As the บ.ร. government licensing of these patents was almost entirely on a 
non-exclusive bases, many patents were not developed into commercial goods or 
services because non-exclusive licenses did not give the industrial firms the required 
protection to justify the costs of development (Chermside, 1985).

Ditzel (1988) pointed out that in the industry-university research interactions one 
of the key concerns of an industrial firm is whether patent rights will be available to that 
firm for license on the new technologies or products, which may arise under university 
research it sponsors. According to roundtable report by National Academy Press 
(Macomber, 1991), industrial firms do always complain about the difficulties in 
negotiating intellectual property rights and patenting and licensing agreements in 
industry-university partnerships. However, die patent issues are not only critical to 
industrial firms but also to universities. For a university, the filing of patent applications 
on the research inventions is essential to attract licensing interest from industrial 
companies for commercial development and to attract funding for further research 
relating to the invention. Since many university researchers do not perceive the 
disclosure of possible patentable inventions as being part of their research mission, most 
research universities have attempted to structure patent administration programs that 
would not place undue burdens on die academic researchers.

In 1980, the บ.ร. Congress passed die Patent and Trademark Law Amendment 
Act, which allows the university to retain the rights of the inventions, and requires 
universities to share net royalty income from their inventions. However, there still exist 
some difficulties to both sides in negotiating the licensing agreements. One source of the 
difficulties, for example, is the definition of an invention ‘arising“ under die research 
grant (Ditzel, 1988). Companies often request that the definition of an invention ‘arising 
“includes all patenable inventions either conceived or reduced to practice under their full 
or partial funding. But university acceptance of such a provision without limitation could 
give rise to conflicting obligations on die part of the university. Another difficulty is that 
the 1980 legislation still restrict and limit the grant of exclusive rights to persons (other 
than small business) to a period of five to eight years.

2 . 1 0  C r i t i c a l  S u c c e s s  F a c t o r s  o f  t h e  R e l a t i o n s h i p  ( B a s e d  
S u b s t a n t i a l l y  o n  F r y e ,  1 9 9 3  a n d  G e e ,  1 9 9 3 )

To make the relationship between industry and university a success for both 
partners, the following principles should be observed.

Frye (1993) has observed industry-university cooperative research, which yields 
dividends and brought the experience of Chrysler Corporation to identify some critical 
success factors for that cooperation.
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1) Every project must have a champion. It means every project needs a person 
to keep tire project on tire right direction. Without industry participation, 
research activity may result in an excellent solution to a problem that does 
not exist. Thus Frye established the rule: "No champion, no project’.

2) Good research proposal is critical to the success of a project. The proposal 
must identify clearly dre work desired, set forth all major requirements, 
indicate what the sponsor will furnish, what deliverables the principal 
investigator is expected to provide, and should not be excessively detailed.

3) A proper project length is important. Shorter projects are better than longer 
ones. Project length usually one or two years, maximum three years to 
minimise problems with the personnel re-assignment. Lengthy research 
divided into shorter projects, evaluate every period before making an 
extended commitment, finally tire projects be supplemented to complete the 
whole research.

4) Secure complete funding at the time of the project award. The research 
should not be subject to the uncertainties associated with annual budgeting. 
It is unfair to jeopardize die planning simply to meet the short-term 
variations of budget.

5) Regular project monitoring is essential. This monitoring is to ensure the 
research is properly directed and on schedule. Better are face-to-face 
meetings quarterly or twice a year than conversations on the phone. Brief 
written progress reports should be provided monthly.

Another researcher, Gee (1993), suggested the following critical success factors 
after studying technology transfer effectiveness in industry-university cooperative 
research, which is observed in the Centre for Interface Engineering (CIE) at die 
University of Minnesota, the USA.

1) The university must have high quality faculty and research programs and 
must be willing and able to work with industrial companies, have a strong 
commitment to cooperative industrial research, willingness to work with 
industry, guarantee no interfering with primary goal as educators/researchers, 
flexible & negotiable position, deal with intellectual property rights, maintain 
professional respect between the faculty members & industrial researchers, 
thus bringing relevant and useful technological insight to the company.

2) The university must have a significant stake in the cooperative research 
effort, have an equity position in the effort, act as a true partner, invest 
physical facilities and equipment, people and money.

3) The university technology transfer function must be managed in a proactive 
and aggressive manner with clearly defined responsibilities, objectives and 
accountability. Technology transfer function cannot be left to chance or to be 
totally reactive. Staffs must devote all of their efforts to the technology 
transfer function.
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4) The technology transfer function must be managed by a person with 
significant high-level industry experience. Technology transfer managers 
must have significant industry experience, having a technical background 
(research or production) is essential, and also knowledge about the working 
environment inside industry is crucial to successful implementation.

5) Participating companies must have a significant stake in the cooperative 
research effort. Business companies should do more than provide money, 
but also assign specific people to interact with the university. The liaison 
person must have the time, ability, interest, responsibility and authority to 
interact with the faculty member.

6) Participating companies must share their technical needs and requirements 
with faculty to the extent allowed by proprietary situations. A cooperative 
research program should be involved primarily with generic problem or 
phenomena and handled by contractual arrangement with individual faculty 
member or done at the company’s laboratories. These factors depend on the 
goodwill of top management of the industry.

7) Technology transfer takes place most effectively through person-to-person 
interaction. Every effort should be made to promote the long term joint 
research projects carried out either at the university or company laboratories 
with both industry and university researchers in residence for extended 
periods and working together on research projects of mutual interest.
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