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ABSTRACT

This study presents an empirical analvsis of how  the interaction between Chinese
electronics companies and their external environment influences innovation suceess. Based on 48
electronics firms located in the cities of Begjing and Tiunjin, four modes of mteracton are
examined in this study. namely contact with customers, contiact/cooperation with rescarch
institutes and universities, contact/cooperation with other companies (domestic and/or forcign
companies) and government support. Four internal organizational factors are also tiahen mto
account in the analysis: firm size. R&D intensity, firm age and ownership of the firm.

Pearson correlation and logistic regression technigues are employed to examine the elfect
of the interaction and internal organizational factors on innovation success. This study shows that
the mobilization of external resources through a firm’'s interaction with its external environment
plays a crucial role in achieving innovation success in the Chinese clectronics industry

Meanwhile a firm’s internal characteristics also determine the potential of its innovation success.
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1. INTRODUCTION

It is nowadays a truism to say that technology is the key to economic development. The
impact of new technologies in particular is having and will increasingly have a profound effect
on all economies, whether or not individual countries participate in any way in their generation
(Conroy, 1990). China, since the inception of cconemic reform in the late 1970s, has started
tentatively to integrate itself more into the global economy and to gain greater access to
tcchnology to improve its currently poor international competitiveness. One of its "Four
Modernization” - the policy program for development - was to raise the level of Science and
Technology (S&T). To do this China has realized that she must concentrate on technological
innovation which will bring out maximum economic results. Thus, the task of promoting
scientific advances and technological innovation has been of paramount importance in China.

However, for many years in China, there has been little attention paid to introducing new
products and processes or even improving old products. Although since 1980 China has shifted
her strategy of cconomic development and has begun to emphasize the technological innovation
of cxisting enterprises, the shift, as Ye (1987) described, for various reasons, has been plagued
by difficulty at every step, every turn, and has been very slow. This implicitly affects the
competiiiveness of Chinese industries in the new more challenging market environment.
Conscquently, to understand the innovation process and how innovation activities are affected
become critical issues for Chinese firms trying to achieve innovation success.

Muny factors influencing the innovation process have been identified in the literature (e.g.
Kruus and Dawe, 1985; Jelinek and Schoonhoven, 1990). These factors can be mainly classified

into two categories - internal organizational factors (characteristics of organization, marketing,




A}
management, etc.) and external organizational factors (government intervention, ccononige
condition, etc.). In addition the interaction between a company’s internal environment and 1ts
external environment influences a firm’s innovation process. For example, a company can not
acquire all the resources which are needed in the process of innovation exclusively through s
internal environment. The mobilization of external resources through a firm’s interaction wath ats
external environment, such as research institutes, universitics, other compinies and government,
could play an important role in achieving innovation success. Thus, the purpose of this study s
to analyze how the interaction between a Chinese firm and its external environment affects
innovation success.

The electronics industry is selected as the focus industry of this study due (o its umque
characteristics. Jelinek and Schoonhoven stated (1990) that electronics is fundamental botl to the
world we live in and to the future of commerce and industry. The clectronics industry shapes
modern life, profoundly affecting every aspect of our culture and society. During the last several
years, the development aspects of regional high-tech (mostly in clectronics) cconomies have been
a topic of great interest in the West. Since the 1978 "open door” policy, Chinese government has
increasingly turned their attention to developing high technology, which holds out the hope of
rapid economic development. Especially in the clectronics industry, the state has, through a
number of central directives, attempted to promote the production and commercialization of
electronic products (Segal, 1993). According to Wang (1993), the Post-Mao leadership had
identified electronics as the "hallmark of a country’s level of modernization”. For example, since
1983 the Chinese government has expanded the sum of funds allocated to the clectronics industry

for plant modernization and acquisition of key equipment. Meanwhile clectronics has been again
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selected to be one of the seven key development areas by the Chinese government in 1994 (CND
Global, July 1994). By choosing the electronics industry, this study can gain important insights
into the working of the current Chinese system and the degree to which Chinese industries are
experiencing bottlenecks - organizational, technological, and economic - in their move to
revitalize the clectronics industry.

This stedy is divided into eight sections. The next section investigates the literature in
innovation process and innovation success. as well as the interaction between a company and its
external environment. The research objective is stated in Section Ill. Section 1V describes the
theoretical framework developed in this study, i.e. the theoretical model, hypotheses and
measurement of variables. The fifth section provides the description of the methodology used in
rescarch design, sample, data collection, and data analysis. The results and discussions are
presented in Section V1. Section VII provides the conclusion of this thesis. Finally, the benefits

and limitations of the study are discussed in Section VIIL




I1. LITERATURE REVIEW
This section first examines the literature on innovation and innovation success in order
to develop a clear understanding of these concepts as employed in this study. Then four aspects
of the interaction between the company and its external environment, namely, the role of the
market and contact with customers, cooperation with rescarch institutes and universities.,
cooperation with other companies., and government’s effect on the novation process are

reviewed in order to develop the theoretical basis for the hypotheses m this study.



2.1 Innovation and Innovation Success:

Various definitions of innovation have been proposed in different studies. For example,
in Berry and Taggant’s view (1994), innovation is the total process from the incepiion of an idea
through to the manufacture of a product and finally to its ultimate sale. Innovation therefore
includes invention and the many stages of implementation such as research, development,
production and marketing. However, for the purpose of this study, the definition given by Kruus
and Dawe (1985) appropriately expresses the basic idea. According to them, innovation is the
process of the development and commercialization of new and improved products, processes, and
the means of delivering a good or service.

Generally, innovation can be divided into process and product innovation. Process
innovation is the improvement of the production process which leads to increased efficiency and
reduced cost of production. Product innovation is defined as the development and launching of
new or improved products. Product innovation is chosen to be the focus of this study for the
following reasons.

First, product innovation is one of the most important tasks in manufacturing firms which
compete in fast-changing markets. Roman and Puett observed (1983) that manufacturing
companies in the United States are spending billions of dollars each year for research and
development of new products and improvement of existing products to extend their marketing
life. Other developed nations, such as Japan and Germany, are also expending vast sums in a
unending race for technological leadership and internationa: market dominance. The aim of
product innovation is to ofter customers radically new or incrementally improved new products

based on technological advances. Thus product innovation is arguably the most important process




(4]
in the long run because it can ensure survival in terms of rapid changes in technology and
markets (Johne, 1985).

Second, as the introduction of market driven mechanisms of economic retforms in China
began to take hold in industrial enterprises, competition between eaterprises has driven Clhunese
companies to be more active in product innovation than in process innovation. According to
Simon and Goldman (1989), process innovation, specifically in breakthrough technology, usually
takes more time and requires considerable cost and advanced technology. It is hardly feasible for
most Chinese companies to undertake process innovation individually due to the insufficicncy
of capital and technological resources. Also because of its high risk and uncertainty, there is a
reluctance in Chinese firms to invest heavily in long-term process innovation. The major channel
to obtain advanced manufacturing process technology is through technology transfer from
Waestern developed countries or research institutes and universities.

Product innovation, however, is relatively inexpensive and nceds less capital or advanced
technological resources than process innovation, the investment payoff is shorter and it usually
has higher rate of return on investment. Thus product innovation is observed to be much more
popular and active than process innovation among ma.iufacturing companies in China (Fischer,
1989).

Advancing competitiveness by innovation activity, however, gives no assurance that new
products will always be successful. On the contrary, most new products fail. A study by Cooper
and Kleinschemidt (1990) showed that more than 50% of new products are unsuccessful. Thus,
it is imperative for a company to understand the innovation process in order to find a better

strategy to achieve innovation success.
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Innovation success can be achieved either at the technological level or the commercial
level (Figure 1 explicitly outlines this path - process of innovation). The technological innovation
process normally involves four stages'. Stage | = “initial screening” which includes preliminary
marketing assessment, preliminary financial assessment and preliminary technical assessment of
a new product. Stage 2 = "commercial evaluation” which includes detailed marketing assessment,
detailed financial assessment and detailed technical assessment. Stage 3 = "development” which
includes the specification and design of a new product, prototype development and prototype
testing. Stage 4 = "manufacturing/marketing launch” which includes tooling and documentation,
preproduction, testing and redesign, and initial marketing test.

Various definitions for commercial innovation success have been proposed in the
literature. For example, Pinto and Slevin (1988) measured success with an average of 13 items,
including user acceptance and usage of the product, and user benefits from the project. Cooper
and Kleinschemidt (1990) proposed that an innovation is regarded as commercially successful
when product profit exceeds the firm’s acceptable profitability criteria for new product
investment. However, these definitions, to a large extent, are specific to particular firms and are
subjective measures of commercial innovation success. For instance, by Cooper and
Klcinschemidt’s definition, 25% profitability could be considered both a success and a failure in
different companies. To avoid this problem, a simple but explicit definition given by Rothwell
and Zegveld (1985) is adopted in this study. They stated that, "Commercial innovation success

is the one which attained significant market potential and/or made a profit".

'. The division of each stage of the innovation process in technological level is based on the
"Activity-Decision Stage Model of the Innovation Process” developed by Kumar, et al., 1993.




Figure 1: Process of Innovation
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Many factors influencing innovation success have been identified in the literature. Table
I summarizes major internal and external factors influencing innovation success. The most
frequently discussed internal factor on innovation success is a company’s internal characteristics
(c.g. Hekman, 1985, Dorfman, 1987, Conroy, 1990), such as firm size, R&D intensity, firm age,
ownership of firm, ctc.. which may determine the potentiality of its innovation success. Some
other factors are also important when analyzing a firm’s innovation success, such as management
skills, organizational culture, understanding user’s need, etc. However, due to the potential
difficulty of measuring these factors in a consistent and an objective way, in existing literature
these factors are usually still limited to theoretical discussion rather than being taken into account
in empirice! studies. Meanwhile, the external factors, such as a country’s current economic
condition (boom or stagnant), and science and technology level (high or low) could either
facilitate or hinder the performance of a company’s innovation process. Due to the same

measuring problem, these factors are not considered in this study.
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Table 1: Summary of Major Factors Influencing Innovation Success

Factors

Internal Factors:
1. Management:

management skill (education/experience)
management support

interdepartmental cooperation

exchange of information

management strategy

planning and control

% %k * ¥ % *

2. Characteristics of organization:

* firm size

* firm location

* firm age (new/old)

R&D intensity

organizational structure
organizational culture

availability of financial resources
availability of technological resources
ownership of company’

sector of industry’

*

* % X ¥ K ¥

3. Marketing:

* marketing skill

* understanding user’s need
* advertising

* sales promotion

* after sales/auxiliary service
* user’s education

* efforts of selling

4, 8, 10, 11, 24,25
2,110 24

5.8.9. 11

2.5, 25
208,911,210 24
5,10, 11, 24, 25

1, 2,5, 89,10, 11, 21
6,910, 12, 21

1. 21

9. 10, 12

1,59, 10,11, 21
9,11, 21,24

2,8.9, 10, 15, 24

2, 8,9, 10, 15, 24

10

1,5, 8,9, 10

10, 11, 13

5, 11, 12, 13, 14,15
|

i

1,5

5

1

2, In China, companies are divided, based on ownership, into state-owned, collective, private, joint
ventures (mostly refer to joint ventures with foreign companies), foreign companics and others.

3, Such as electronics, chemicals, transportation industry, etc.



Author and Year¥*

Internal Factors:

4. Design and Engineering:
* technical skill
* expertise
* cfficient development
* production techniques
* cost of product
* roots of idea generation

External Factors:

1. Government intervention:
* regulations and laws
* subsidy
* tax incentives
* in-house government performed R&D
* training/education program
* technology procurement
* information support/transfer
* infrastructure support

2. Competition:
* technology competition (technology push)
* market competition (market pull)

3. Others:
* economic condition (boom/stagnant)
* level of science & technology

* Author and Year:

1. Dordfman (1987)

4. Kruus and Dawe (198%)
7. Collins (1986)

10. Conroy (1990)

13. Parkinson (1982)

16. Combs (1993)

19. Gray (1986)

22, Houttan (1985)

25 Bruijin & Jia (1993)

2. Rothwell & Zegveld (1985)

5. Johne (1985)

8. Ye (1987)

11. Jelinek & Schoonhoven (1990)
14. Foxall & Tierney (1984)

17. Robinson (1985)

20. Shao (1990)

23. Wang (1993)
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3. Homing (1984)
6. Hekman (19385)

9. Simon and Rehn (1988)

12. Gemunden (1992)
15. Stankiewcz (1985)
18. Muller (1984)

21. Sweeney(1985)

24, Gobeli & Brown (1993)
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-

However, innovation success is not simply determined by either internal or external

factors. “No business is an island” (Hakansson and Snchota, 1989), there is always an interaction
y

between an organization and its external environment, which can result in a multicompetence-

effect on the development of innovation (Gemunden, et al., 1992). The major torms of interaction

discussed in the literature include contact with customers, contact/cooperation with rescarch

institutes and universities, contact/cooperation with other companies and government support.

Table 2 summarizes the major modes of interaction between a company and its external

environment based on the literature. Further detailed discussion is provided in the following

sections.

Table 2: Interactior 3etween Company and External Environment

External Contact

e e mE e ——— .- -

Author and Year®

* Contact with customers

* Contact/Cooperation with research
institutes and universities

* Contact/Cooperation with other companies

* Government support

a. Refers to the number of "Author and Year" in Table 1.

11, 12,13, 14, 24

10, 12, 15, 16, 17, 18, 19
10, 12, 20, 25

1.2,3,4,5,7,8, 10,23
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2.2 Technological Interweaving with External Environment:
2.2.1 The Role of Market and Contact with Customers in Innovation Process:

Under a market economy, competition between enterprises pushes manufacturing firms
to innovate in order to provide better and more appropriate products into the market in response
to the customers’ needs. A study by Foxall (1989) demonstrated that every stage of new product
development should be sensitive to the requirements of potential buyers and users. Failure of
industrial innovation is often associated with lack of attention to users’ needs. In fact, contact
with customers in advanced technology innovation is not only taken for granted by most
companics in Western countries, it is widely identified as necessary (Jelinek and Schoonhoven,
1990). Especially in high-technology. for example, in the electronics industry, close customer
contact is regarded as essential to success and as a source of enduring strategic advantage for the
technical firm that builds such service into its repertoire. An early empirical study done by Hippel
(1978) has shown that the level of the manufacturer’s "understanding of user’s need" is strongly
correlated with the level of commercial success attained by an innovative industrial product. Also,
a recent study (Gemunden, et al., 1992) disclosed that the companies which regard and use their
customers as important sources of innovation have a higher level of technological and
commercial innovation success.

However, unlike in the West, historically, the innovation process in China is not
cmbedded in a web of market-type relationships. Simon and Rehn (1988) have described that in
planned systems, innovation tends to be part of a larger administrative hierarchy whose R&D
efforts are more the product of highly directed resource mobilization than a response to market

signals. Mcanwhile, all products of enterprises were monopolized in purchase and marketing by
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the State. Therefore, the companies had been isolated from the market and their customers for
years until economic reform was tnitiated in the late 1970s. One of the Chinese goverament’s
policies of economic reform was the significant introduction of market influences into cconomic
decision making, which represented an abrupt change from the strong reliance on central planning
that had characterized China for much of its existence. Since the implementation of market
mechanisms into China’s economy, though the steps for changing from a planned economy to
a market economy proceeded in an orderly and slow way, the initiating mechanism for
encouraging innovation in industry seems clear enough. Based on a study by two Chinese
scholars (Tang and Xu, 1990), recognition of market demand was ranked as the second important
factor for achieving innovation success among Chinese enterprises. This result explicitly
demonstrates that the demand-pull factor driven by market demands has been perceived as critical
factor in innovation success among Chinese companies.

Furthermore, Chinese companies have started paying more attention to establishing
relationships with customers. One of the World Bank studies of Chinese industrics indicated that
enterprises’ annual output, product variety, and specification were to be determined by the market
and users’ needs (Zhang, et al., 1991). The introduction of market influences into the caterprises’
planning environment leads to the formation, in some industries, of user-scrvice tcams that visit
customers to solicit ideas about desirable product innovation. This has explicitly indicated that
Chinese enterprises are becoming more aware of the importance of the role of the market and

contact with customers which could significantly affect innovation process.
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2.2.2 Cooperation with Research Institutes and Universities:

Innovation is the process of transforming the achievements in scientific research into
production, commercializing the achievements and realizing the cconomic value of achievements
in R&D. However, with the growing complexity of technological change, this process of transfer
of knowledge has become more complex. More and more of the emerging technologies require
highly diversified knowledge inputs from a large number of scientific and technological
disciplines. Even the large companies may find it difficult to maintain sufficiently diversified
internal R&D resources to stay self-sufficient. Therefore, to establish contacts or cooperation with
rescarch institutes and universities could be one of the alternatives for dealing with this problem.

Rescarch institutes and universities are increasingly looked upon as natural integrator of
the multifaceted and rapidly growing knowledge industry. They are the natural diverse specialized
members of the knowledge industry cluster. They are viewed as pools of technicas expertise and
creativity to be tapped directly through the involvement of academic scientists and engineers in
the process of industrial innovation (Stankiewcz, 1985). By cooperating with research institutes
and universities, a company can obtain complementary external know-how and the necessary
technical and highly qualified personnel support. For example, consultancy by academic scientists
and engineers is the most frequently occurring means of linking a company with universities.
This 1s a relatively incxpensive, rapid and selective way of transferring information and solving
technical problems of companies. According to one study (Marver and Patton, 1976), about one
third of the faculty at American universities have been engaged in various forms of consultancy.

Mcanwhile, rescarch institutes and universities are also wil” ng to engage in various forms

of service to industry, which, at least partially. can be attributed to budgetary constraints imposed
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on the research institutes and universities. Since all rescarch institutes, universities and companies
can benefit from such cooperation, there is a growing demand for the engagement of finks
between these two sectors. Some studies have tested the results of such cooperation. Combs
(1993) developed and tested a model in which R&D cooperation between companies and rescarch
institutes and universities enables firms to increase the probability of discovering a new product
by sharing information about strategies and outcomes. Numerical computations of equilibrium
showed that cooperation tends to incrcase the underlying probability of rescarch success.
Meanwhile, when the probability of an innovation’s success is relatively low, no cooperation
occurs, nor will it be socially desired. This result explicitly reflects the positive effects of such
cooperation on innovation success.

However, China, since the early 1950s, has replicated the Soviet R&ID system in the
planned economy model which imposed a set of constraints on China’s innovation capabilitics.
According to Simon and Rehn (1988), the majority of China’s rescarch institutes were neither
physically nor administratively linked to production enterprises. Most medium and large
enterprises did have internal "engineering or design" departments, but as their name implics, these
were not traditional research entities. Asidc from the military, end user involvement in the
structuring of an institute’s research portfolio or selection of research prioritics was cxtremely
limited. Similarly, research institutes hardly ever consulted with factory managers regarding their
research agenda or possible collaboration. This situation prevailed not only because of the vertical
and highly compartmental character of the system, but also because of thc ways funds for R&D
were allocated to institutes and factories and because of the incentive structure that drove

enterprise behavior. For example, the funding for R&D in support of innovation activities was
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hasically allocated in a highly centralized and planned fashion by government. Research institutes
dispersed the various budgetary allocations they received in tlie form of grants, without any
consideration for group performance, individual scientific and technological achievement, or even
whether the results of their labor could be translated into production. As a result, the rate of
rescarch taken up by production enterprises is rather low. According to Tong (1984), in China
today, applied rescarch is reckoned to absorb 90 per cent of civilian science funds, yet a mere
10 per cent of rescarch results can be utilized promptly in production, as opposed to 80 per cent
in the U.S.A.. Apparently, the link between formal R&D sectors and production enterprises is
quite weak.

However, China, especially since the Cultural Revolution in the late 1970s, has realized
this problem and instituted unusual arrangements to bridge the gap from laboratory to production,
such as the incorporation of pilot factories with science centers und university departments. For
example, beginning March 1983, the Chinese Scientific and Technical Association set up a
subsidiary called the Science and Technology Consultancy Service, to function as the umbrella
organization for user-oriented research units. Some factories themselves host "technology

development centers” with temporary staff from outside. Statistics indicate that by the end of
1987 in China, over half of the R&D units in the formal R&D sectors had established some type
of collaboration with production cnterprises (Zhang, et al., 1991). In this kind of coopcration,
rescarch institutes and universities can employ their technical superiority to the fullest. This can
complement the companiy’s resources with highly diversified sources of knowledge and R&D

resources. Theretore, contact or cooperation between research institutes, universities and

companies may contribute positively to a company’s innovation success.
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2.2.3 Cooperation with Other Companies:

Innovation processes often require interdisciplinary know-how, which may lic in a totally
different field compared to a company’s previous R&D expertise. A single company may tind
it difficult to obtain all the necessary knowledge and technologics for innovation processes.
Consequently, the company tends to acquire such knowledge and competence from external
partners.

Conroy (1990) proposed that the most common form of collaboration has been the ad hoc
joint development of specific technologies or products with onc or more production enterprises.
This is because more appropriate and complementary technology is acquired through these
channels than through research institutes and universities, whose results often need a lot more
investment and work before they can be applied in production. However, such cooperation
between competitors requires a wholly complete system of patent laws. In the absence of
complete patent laws, a company would be reluctant to undertake the R&D cooperation despite
the potential benefits that would accrue 1o it and to society, because the resulting invention may
be exploited by other companies. In China, patent and trademark laws arc relatively new. They
were first enacted in March 1984 (Bruijin and Jia, 1993). Although a lot of work has been done
in strengthening these laws, the current system of protection is still only "fairly complete” (CND
Global, January, 1994). As Dorfman (1987) stated, when patents do not afford protection for
inventors, the sale of licensing or production rights rarely offers an inventor much promise of a
return on its R&D investment. Therefore, the conflict concerning the ownership of patents or
trademarks between the Chinese partners is still the main constraint to R&D cooperation among

Chinese companies. However China has realized this problem, according to a report in CND
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Global (July 1994), the President of China, Jiang Zeming, urged in July 1994 that China will
make cvery cffort to strengthen the implementation of patent, trademark and copyright laws. With
the improvement in the patent law system, the cooperation between companies is expected to
increase since such cooperation can complement the company’s financial and technical resources,
which can facilitate innovation process and increase the probability of innovation success.
Besides cooperation with other domestic companies, there is an inclination among Chinese
companies to cooperate with foreign companies. The most common form of cooperation with
forcign companies is transferring technology or acquiring licenses from foreign companies with
most of the cost being borne by the state (central ministries or local governments) (Wang, 1993).
Thus, Chinese companies have more interest in cooperating with foreign companies. Meanwhile
many Chinese enterprises are still confronting financial difficulties. By cooperating with foreign
companies, not only can they gain access to advanced technology and modern management skills
but also can obtain the necessary financial resources. This will explicitly facilitate the innovation
process. Furthermore, foreign companies, through their equity participation, have a vast interest

in cnsuring innovation success.
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2.2.4 Government Effect on Innovation Process:

A country’s political environment, financial system and the nature of social and cconomic
incentives can have a great effect on innovation processes. Government, as described by Houttuin
(1985), is inevitably one of the major actors in the industrial innovation process. It is deeply
involved in creating a framework in which industry operates as well as being a customer in Large
parts of the market. Therefore, the government in its triple-barrelled role of customer, supporter
of R&D, and regulator has an important effect on the direction and speed of developments in the
innovation process (Dorfman, 1987).

In most developed and developing countries government is the largest employer, dispenses
the largest funds, and in its hands primarily lies the creation of the cavironment in which
entrepreneurship can flourish (Sweeney, 1985). While many analysts are of the opinion thit
government action in supporting research and advanced training as well as providing backup
services is essential to the innovation process, the greatest impact of government comes through
its general social and economic programs. For example, government procurement policy may
have an effect on innovation processes. Houttuin (1985) suggested that substantial government
demand can be used to stimulate innovation in industry (demand pull) or government itsell may
need innovative products or services (technology push).

However, some researchers argue that government can only play a limited and indirect
role in technological innovation since technological innovation is only indircctly responsive to
economic and policy levers. Capital investment and regulatory policy do not automatically yicld
technological innovation; One can not buy innovation. However, one can manage better and

increase the rate of product and process innovation (Solomon and Tornatzky, 1986). Government
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effects on innovation could be significantly enhanced by identifying areas that have the greatest

leverage and exploring organizational options that might strengthen the government’s role in

innovation. According to existing literature, there are a variety of direct and indirect means by

which a government might affect the industrial innovation process. Table 3 summarizes the

mechanisms through which government can influence the innovation process.

Table 3: Government Influences on Innovation Process

et e m— e — - ————————a———— -————

Means Influence Author & Year®
Financial Assistance/Incentive:
* low interest rate loans indirect 1.2
* subsidy on R&D projects direct 1,6,9,11
* direct funding on R&D project direct 1, 11
* technology procurement indirect 2,6,7,8, 10
Technical Assistance:
* government consultancy service indirect 1.3,9
* transfer of technology from

government laboratories indirect 2,9
* technical infrastructure support indirect 2,7,8,9
* (ransfer of information indirect 2,4
* personnel training/education indirect 2,5, 10
Regulations and Laws:
* environmental health and safety regulation indirect 2,17
* patent, trademark and copyright laws indirect 2,7,8,9
* antitrust laws indirect 2
* tax laws indirect 2,6,7, 10
* accounting regulation

(e.g. depreciation method) indirect 6

a. Author and Year:

1 Kruus & Dawe (1985)

4. Solomon & Tomatzky (1986)
7. Dorfman (1987

10. Conroy (1990)

2. Homing (1984)

5. Stankiewcz (1985)

8. Rothwell & Zegveld (1985)
11. Shao (1992)

3. Houttuin (1985)
6. Ye (1987)
9. Wang (1993)







