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ABSTRACT 

The technological assets of a firm are one of the main sources of its competitive 

power. In recent decades, the transfer of technology has become an important 

element of international business, sometimes as the explicit objective of 

international transaction, at other times, as the side effect of the 

sale/purchase of goods. Internationally, technological assets are valorized in 

productive activities and transferred through foreign direct investment (FDI) 

in the form of wholly-owned subsidiaries (lntra-firm transfer) or indirectly, 

through joint ventures and licensing (inter-firm transfer). This study deals with 

the latter (IITT) and maintains that IITT is a complex growth and develpment 

process. Any manifest pattern in this process has to be understood and 

explained in light of not only all the elements but also the actors that are 

involved. As the main conceptual theme and purpose of the study, it is argued 

that IITT is not limited to the actions (decisions) of the firm supplying the 

technology, rather it is also the outcome of decisions taken by the enterprise 

receiving the technology as well as the interactions that take place between 

the technology-supplier firm (TS) and the technology-receiver firm (TR). It is 

further argued that IITT is a long dynamic process which develops through 

several stages. The study has a dual purpose: theoretical and empirical. On the 

one hand, it aims at conceptualizing IITT through model construction and, on 

the other, it seeks to find empirical support for the developed model in case 

studies of the Swedish firms transferring technology to China via joint venture 

and licensing in four different industries. The results of the study which 

support the model also point to special issues of technology transfer to China, 

including the role of the government and commitment of the TS and TR. The 

study maintains that: IITT commences through a number of short-term 

exchanges but the process is a long-term relationship built upon mutual bonds; 

the interaction between TS and TR becomes institutionalized into a set of roles 

that each side expects the other to perform in terms of both responsibilities 

and decisions, and can thus Involve both cooperation and conflict; lack of active 

commitment to the transfer process by either TS or TR is likely to result in less 

than effective transfer; the transfer of information is a necessary pre-condition 

for the effective IITT, and the effectiveness of the transfer mode is dependent 

on the level of communication and mutual understanding achieved between TS 

and TR. 
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Part One: Foundations of the Study 



CHAPTER ONE 

Introduction 

1.1 Technology, Its International Transfer, Suppliers and 
Receivers 

The technological assets of a firm are one of the main sources of its 
competitive power. These assets are the amounts of accumulated new 
inventions, original products, technical processes and experience, 
whether proprietary or not, which it utilizes. In recent decades, the 
transfer of these technological assets - "technology" in short - has 
become an important element of international business: sometimes as 
the explicit objective of international transaction; at other times, as 
the side effect of the sale/purchase of goods. While technology has 
increasingly become the most mobile factor of production, its 
international transfer has become one of the most critical, and often 
controversial, issues in international economic relations. 

International transfer of technology can occur at both the commercial 
and non-commercial levels. While non-commercial technology transfer 
generally occurs in the public goods area, and is promoted by both 
governmental and non- governmental organizations, commercial 
technology involves the transfer of technology and its application in the 
production process between enterprises across national boundaries. The 
present study belongs to the latter area. 

Transfer of technology across national boundaries, as distinct from 
enterprise-to-enterprise transfer within national boundaries, is 
perceived and valued differently by suppliers of technology because of, 
inter aha, differences in levels of industrial development, conflicting 
legal systems, cultural diversity, added uncertainties of political 
conditions and changing exchange rates. Internationally, technological 
assets are valorized in productive activities and transferred through 
foreign direct investment (FDD, in the form of wholly-owned 

1 



subsidiaries (intra-firm transfer), or indirectly, through joint ventures 
and licensing (inter-firm transfer). The present study deals with 
international inter-firm technology transfer (IITT) and has a dual 
purpose: theoretical as well as empirical. On the one hand, it aims at 
conceptualizing UTT through model construction and, on the other, it 
seeks to find empirical support for the developed model by way of data 
from Swedish firms' transfer of technology to China. In this 
introductory chapter, following a brief overview of the international 
suppliers and receivers of commercial technology, we devote the rest of 
the chapter to describing the theoretical and empirical issues that have 
inspired the research questions and have determined the research 
strategy and data collection. 

1.1.1 International Suppliers and Receivers of Technology 

Multinational enterprises (MNEs) through their products and 
individuals who are equipped with new technical skills, scientific 
knowledge, and innovation, have come to be recognized as the most 
important agents for technology transfer across national borders and 
their actions to have a broad and profound effect on the international 
diffusion of technology. Similarly, the strategic importance of 
technology for stimulating economic growth has become ever more 
apparent to policy makers, particularly those in the industrially 
developing countries. While it has been generally agreed that successful 
transfer of technology to developing countries requires the transmission 
and absorption of a great deal of information - both technical and 
organizational - it has also been recognized that MNE's technological 
assets are developed at a great cost and no profit-motivated firm is 
expected to share them without adequate compensation and sufficient 
safeguard to confidentiality. 

Developing countries' search for long-term economic cooperation -
with MNEs as an integral part of their economic policies and 
development strategies - on the one hand, and the MNEs' search for 
further gain and growth in foreign markets, on the other, have resulted 
in a situation with potential gains for both parties. In addition to 
technology, MNEs can offer capital and export opportunities, and 
developing countries can offer markets, raw materials, labour and a 
general environment in which corporate equity can grow. Increasing 
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awareness of these issues and the determination to gain access to 
advanced technology has, in the past two decades, motivated many a 
developing country to revise its laws and regulations in order to 
facilitate foreign enterprise's operations (UNCTC, 1978, 1988). 

1.2 Background to the Present Study 

The strategy for undertaking the present study was, to use Minzberg's 
terms (Minzberg, 1983), neither wholly "deliberate" nor fully "emergent", 
but rather a blending of the two. The idea originated during the writing 
of a previous study*. Investigations revealed that international business 
and technology transfer - especially when the developing countries are 
involved - are highly intertwined. Empirical data showed that 
technology transfer formed the core of the transactions that took place 
between the MNEs and the host developing country enterprises. In this 
respect, literature also shows that technology transfer is a major, if not 
integral, part of internationalization of the firm, i.e. for a firm to 
succeed internationally, it must possess some specific technological 
advantage, which it then seeks to transfer across national borders and 
that the success of business transactions frequently depend on the 
effectiveness of the technology they transfer (Hymer, 1976; Dunning, 
1981, 1988). 

The study furthermore showed, that choice of institutional modes to 
enter and thus transfer technology to foreign markets, contrary to 
frequent assumptions in the literature, is not the prerogative of the 
foreign firm. While at times host countries set conditions, more often 
the method and terms of entry are negotiated between the parties. In 
addition, since choice of entry mode to a foreign market is not separate 
from the firm's long-term perception of its returns from that market, a 
"holistic" approach to market entry and expansion process would best 
explain the firm's strategy. To these points, one can add that 
developing countries differ greatly in their technology absorption 
capacity, their need for technology, and their goals in seeking 
technology transfer (Prasad, 1981). 

(*) Farhang, Manucher (1987), Market Entry In the Middle East, Stocholm School 

of Economics, Institute of International Business. 
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It was against the above background that China's new open door policy 
to foreign enterprise, and the emphasis the new policy laid on transfer 
of technology by multinational firms, became the initial motive for 
studying the MNEs' transfer of technology to China. 

1.2.1 The Chinese Market and Transfer of Technology: Motives 

China's shift in economic policies at the end of the 1970's was perhaps 
one of the most dramatic instances of change in attitude by a 
developing country towards the foreign enterprise. China set forth an 
open policy for the promotion of technology and capital inflow from 
abroad which placed emphasis on joint venture, licensing and other 
forms of technical cooperation. While having achieved considerable 
technological capability, especially when compared with other 
developing countries, progress in Chinese industries had been very 
uneven. Although some of these industries had developed "pockets of 
excellence" that could compete in world markets* much of China's 
civilian technology was out of date. 

China could, of course, continue to accomplish modernizations of its 
industries through purchase of modern equipment and independent 
development of its own technologies but the Chinese authorities had, 
from past experience, recognized this would be a much slower process 
and less efficient than acquiring the technologies and know-how from 
abroad. China's Sixth and Seventh Five-Year Plans (1980-1990) thus 
set the acquisition of technology from abroad as a high priority. 
Consequently, in the past decade joint ventures with multinational 
enterprises have become the major form of acquiring advanced 
technology for various Chinese industries. In an even larger number of 
cases Chinese firms have purchased technical licenses from foreign 
firms and signed other contractual arrangements to produce 
products/processes for local consumption as well as for export 
(Campbell, 1988). 

China in the late 1970s and early 1980s did not allow the 
establishment of wholly - owned foreign subsidiaries, its laws and 
regulations protecting foreign firms' technological assets were not well 

(*) e.g. China has built and launched its own communication satellites. 
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defined, and its currency was non-convertible. Nevertheless, China 
often asked foreign firms for more than production rights and 
engineering data. The Chinese expected the kind of collaboration 
through which Chinese enterprises could obtain up-to-date production 
techniques and systems that could be duplicated in Chinese plants 
under the technology supplier's guarantee with the aim that design and 
quality of final production will be internationally competitive. 

It was in such a setting that the Swedish firms were called on to 
establish commercial relationships which had to satisfy the goals of the 
firm on the one hand, and the needs of the Chinese partner on the 
other. The Chinese government's announcement to invite foreign 
investment was welcomed by the multinational firms- including those 
from Sweden- which were highly receptive to the idea of conquering the 
world's potentially largest market. For many Swedish firms, as for other 
Western companies with small home markets, the strategic decisions of 
exploitation of new technology and entry into international markets 
were often interwoven. Swedish multinational firms had discovered that 
efficient transfer of technological resources to enterprises in other 
countries was essential not only for international expansion but also 
for successfully carrying out of ongoing activity in world markets 
(Zander, 1991, pp 5-6). 

The companies that were willing to initiate transactions with China 
therefore were not necessarily committed to China's industrial 
development or even familiar with its requirements. These firms' 
plannings and operations took place within a purely commercial 
framework. It was up to individual firms to insure whether China's new 
economic program provided it with the necessary conditions it normally 
sought in order to transfer its technology and capital resources. 

The fact that despite the passing of a period of more than a decade 
since their initial market entry, no research was carried out on the 
Swedish firms' experiences in the Chinese market became an additional 
motive for this study. Given many a characteristic of the technology 
transfer environment shared by the industrially developing countries 
(e.g. role of the host government, economic and social conditions and 
cultural distance), lessons learned from a study on China could also be 
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applicable to other cases involving MNEs and industrially developing 
countries. 

1.2.2 Swedish MNEs as Suppliers and Chinese Enterprises 
as Receivers of Technology 

As this was to be an explorative study, research was initiated through a 
preliminary data collection on the population of Swedish firms in 
China. Gathered through various sources, the data revealed that 
although in 1991 nearly 100 Swedish companies, large medium and 
small, were involved in some type of commercial relations with China, 
fewer than 30 had established themselves, in one organizational form 
or another, inside the country. Of the latter, the majority were service 
and import companies, and only 12 could be catagorized as 
manufacturing firms: 2 had joint ventures with Chinese enterprises, 6 
had signed licensing agreements, and the rest were merely exporters. 

To get an accurate picture of the Swedish firms' motives for going to 
China and the atmosphere that had prevailed among the Swedish 
business community in the late 1970s and early 1980s, I decided to 
conduct some preliminary interviews with company executives, bank 
managers, consultants, officials of the Swedish government 
organizations dealing with credit and aid to developing countries 
(Swedfund, BITS- and the Sweden China Trade Council) in order to 
obtain information on their perspective and experience regarding 
business with China. Some of the people involved in decision-making 
in various organizations had already gone into retirement, others were 
now serving as consultants or advisors. A total of 20 interviews was 
conducted between August and December 1991. 

These explorative interviews - which for the most part consisted of 
open- ended discussions on the firms' market entry in China- provided 
me with the background and the way China as a market was perceived 
by the Swedish business comunity a decade earlier. In addition, it 
helped me to locate the company executives that were in decision
making positions in the companies that I was gradually targeting for 
my study on technology transfer to China. 
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Aside from business contacts with China prior to the Chinese 
Revolution of 1949, and some sporadic transactions afterwards, the 
majority of Swedish multinational firms had become involved in China 
since the early 1980s. While some had overcome the challenges of the 
early years of market entry and continued to do business, others had 
not proceeded beyond the first encounter with market complexities. 
Although most of the manufacturing firms had approached the Chinese 
market with the intent to sell products, many had discovered that in 
order to gain access to the market and in order to continue to do 
business with China they had to comply with the Chinese authorities' 
demands of including technology transfer as part of the bilateral 
transactions. 

To concentrate on technology transfer aspects of firms, I decided to 
limit my sample to firms which had entered into joint venture and 
licensing agreements, for not only were these two modes most 
prevalent, but were also considered among the modes often used by 
firms to transfer technology internationally (Young, et al.,1989). 
Consequently, four mini- case studies* were conducted, two with the 
only two companies that had formed joint ventures, and two with those 
that had signed licensing agreements with Chinese enterprises (of the 
total six). The discussion on method and case selection will be returned 
to in Section 1.5., but first, let us examine the mini- cases and what 
they revealed. 

1.2.2.1 Four Illustrative Mini-Cases 

(*) The four mini-cases are short descrptions of the case studies presented in full 
length in the section on empirical studies. 
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Astra/Kabi-Pharmacia 

The pharmaceutical industry is an R&D intensive industry. Recovery of R&D spending, 

combined with the low cost of manufacturing are the forces that lead to characteristic 

multlnationallzation of pharmaceutical firms with patents on major drugs. The 

national markets for pharmaceutical products are primarily a fuction of population 

and income. China, with a population of over one billion was perceived as a highly 

attractive market by Swedish pharmaceutical firms. 

In the late 1970s, Astra and Kabi Vitrum (later to become Kabi-Pharmacia), two 

leading Swedish pharmaceutical companies, which due to saturation of markets at 

home and other industrially developed countries were looking for growth markets in 

developing countries, approached the Chinese authorities. The Chinese at this time 

were also studying ways of cooperating with major international pharmaceutical firms 

to gain access to advanced technology in order to produce the modem drugs widely 

needed in China. 

Following nearly four years of communication exchange and lengthy negotiations, an 

agreement was signed to establish a 50-50 joint venture named the Sino-Swedish 

Pharmaceutical Company (SSPC) in the city of Wuxi, in eastern China. The main 

drugs to be manufactured at SSPC were cardiovascular, anti-asthma, and antibiotic 

products from Astra, and total parnenteral nutrition (TPN), plasma, and grown 

hormone products from Kabi-Pharmacia. 

The transfer of pharmaceutical technology to China involved more resources and 

longer time than was originally anticipated by both sides. It involved a great deal of 

exchanges and interactions at various personal and organizational levels from the two 

sides only part of which was purely technology-related. Both sides had to learn from 

each other and make necessary adjustments to facilitate implementation of the 

project. 

Aside from such problems connected to the quality standards of raw materials and 

poorly trained human resources, the absence of the critical GMP (good manufacturing 

practice) standards widely implemented in the West, but unfamiliar to China, 

necessitated a great deal of investment in pharmaceutical infrastructure. Extensive 

training not only in the technical fields but also in managerial and marketing areas 

gave a much wider dimension to the technology transfer. 

Commercial production at SSPC did not begin until 1987, nine years after the contract 

had been signed. Two consecutive years of loss at SSPC were followed by profits 

in 1989, and continuous growth afterwards.  
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Atlas Copco 

Atlas Copco, a major mechanical engineering multinational company was 

internationalized as early as 1880, and has since become a world leader in compressor 

and rock drilling/drilling rigs technology. By 1990, the company was manufacturing 

products at 54 locations in 16 countries. Atlas Copco's products are particularly 

suitable for countries in the early stages of industrial development, a reason why the 

Chinese market held a special attraction for the company. Mechanical engineering is a 

mature industry which is characterized by small breakthroughs in production 

techniques, a fact that minimizes the gaps between international manufacturers and 

makes competition tougher. 

As part of its new economic program China, which has an extensive mining and 

construction industry, had decided to modernize its mechanical engineering industry 

including the manufacturing of compressors, rock drillers and drilling rigs. Atlas Copco 

technology was familiar to the Chinese through products which China had been 

buying from the company on an irregular basis since the 1920s. China's new economic 

policies prompted Atlas Copco to draw up the necessary plans to establish itself on the 

Chinese market on a long-term basis, and the company's vice-president was assigned 

to the task. The Chinese in the meantime informed Atlas Copco representative in Hong 

Kong of their interest to acquire Atlas Copco technology and to manufacture its 

products locally. 

Delegations from both sides met in Beijing during 1983-1984. Atlas Copco did not go 

along with the Chinese desire of forming joint ventures and instead contrary to its 

own internationalization strategy opted for licensing arrangements with Chinese 

enterprises. A total of six licensing agreements were signed between Atlas Copco and 

machinery factories in Wuxi, Nanjing, Shenyang, Tianjin(2), and Tianshui. The 

contracts involved dispatch of documents and blueprints as well as training and 

assistance, but the technology transfer did not lead to successful local manufacturing 

in all cases. Commitment of Atlas Copco to the Chinese market necessitated successful 

outcome of the signed agreements. Extensive personal contacts both with the 

authorities and the management, in addition to demonstration of commitment by 

Atlas Copco throughout the political disturbances in 1989, as well as offer of 

assistance beyond the text of the contract resulted in effective technology transfer. 
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Kanthal 

Kanthal, the Swedish medium size but highly internationalized company (95% of sales 

ouside Sweden), was established in 1931. By 1991, it was operating through 24 foreign 

subsidiaries, and had a 25% share of the world market in a specialized segment of the 

metallurgical technology, namely resistance wire (RW). Made of nickel-based and iron-

chrome aluminum alloys, RW has both consumer use ( as heating element in, e.g. 

toasters, dishwashers, etc) and industrial use (e.g. furnaces). 

In the early 1980's, the upward cost and market saturation trends in the 

industrialized countries motivated Kanthal to look for low-cost production bases and 

growth markets in the developing world. China became a target market, for it served 

Kanthal's objectives. Between 1979 and 1981, through contacts with the Chinese 

Ministry of Metallurgy. Kanthal organized annual technical seminars in Beijing with 

the aim of introducing its technology and establishing contacts with Chinese 

enterprises. To Kanthal's surprise, China had developed its own RW technology, 

though not with the same quality sophistication and variety. When Kanthal proposed 

the establishment of a joint venture it was welcomed by representatives of the Beijing 

Steel Wire Plant, a daughter company of Shougang, one of China's biggest iron and 

steel complexes. 

Following bilateral visits, undertaking of several feasibility studies, three years of 

lengthy and arduous negotiations, and the involvement of Swedfund to strengthen 

the government to government bonds, the two sides signed a 50-50 joint venture 

agreement in 1985. The aim of the joint venture, named Shougang - Kanthal 

Corporation Ltd. (SKCL) and located in Beijing, was to manufacture and sell RW for 

the Chinese as well as for the export market. While the problems of plant construction 

and technology transfer could be overcome, disagreements over a rather insignificant 

issue, namely, the question of a suitable residence for SKCL's first Swedish general 

manager, clouded social relationships between the two sides to the extent that it 

paralyzed the start-up of the plant and could only be resolved through diplomatic 

mediation. Following SKCL's delayed inauguration in 1987, the company continued to 

suffer from problems of partner-relationship in the personal and legal spheres.  
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Ericsson 

For Ericsson, the telecommunication multinational firm, it was in the nature of the 

global industry to transfer know-how to foreign countries. Given the strategic 

importance of telecommunications to national governments, and their demands for 

local production, technology transfer and adaptation to local conditions- of products 

and systems- had become part of Ericsson's international operations. 

Although Ericsson's first business deal in China dated back to 1894, when desk 

telephones were delivered to the city of Shanghai, the Chinese announcement of 1981, 

to build up the country's public and private switching was a welcome news. The level 

of telephone density in China was one per cent (compared to 15% of some industrially 

developing countries). To attain the target of 5% by the year 2000, as the authorities 

had announced, would have meant 50 million telephone lines, an unprecedented 

market for Ericsson's technology as contained in AXE (for public switching) and 

MD110 (for private switching). 

China's telecommunication was made up of as many as 2000 local administrations, 

which could, from the foreign companies' point of view, be equated with the same 

number of customers. Ericsson's first public switching contract with the Beijing 

Telephone Administration was signed in 1981, as a result of which a special AXE 

system was built for China (AXE10) and this led to installing the same system in other 

Chinese cities. Ericsson failed, however, to satisfy the Chinese conditions for forming a 

joint venture for local manufacturing of AXE, as it was no longer able to supply the 

technology for manufacturing components. Soft loans provided by the Swedish 

government facilitated the continuation of public switching technology to China. 

In 1981, Ericsson and the Beijing Wire Communications Plant (Factory No. 738) 

signed a licensing agreement to assemble, test and to sell MD110, for private switching. 

Ericsson discovered that a vital ingredient for marketing its technology in China was 

intensive interaction with various organizations and individuals of national, 

provincial, and local organizations connected to the end-user.  
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1.2.3 Some Observations from the Mini-Cases 

The four rmni- cases demonstrated the foUowing: 

First, for the firms investigated, transfer of technology was part of a 
longer term corporate strategy of establishment on the Chinese market 
rather than a clear strategy in its own right. The emergent technology 
transfer arrangement was the outcome of decisions taken not only by 
the Swedish firm, but also by the Chinese side, through a long process 
of negotiation often lasting several years. Tehnology transfer, it could 
be concluded, is thus the result of a long process taking place over 
time, the outcome of which is contingent upon (a) decisions of the 
Swedish firm, (b) decisions of the Chinese side, and (c) the interaction 
that develops between the technology-supplier and the technology-
receiver. The demands of the interaction between the Swedish and 
Chinese firms is a major test of the commitment of the parties to the 
technology transfer process. 

Second, the Chinese demands for advanced technology and the Swedish 
firm's compliance were insufficient to ensure an efficient process of 
technology transfer. The Chinese technological infrastructure which 
varied from industry to industry played a significant role in terms of 
adaptation of technology to local conditions. Ability, rather than 
willingness, on the part of both the technology supplier and the 
technology receiver determined effective transfer. 

Third, besides the technology-supplying and technology - receiving 
firms, a number of other actors, e.g. governments, are active in the 
process of technology transfer, mini-cases contained evidence that the 
relationships that develop between these actors are important 
determinants of the effectiveness of the technology transfer. 

Fourth, technical bonds between the technology-supplier and the 
technology-receiver are not separate from economic, legal and social 
bonds. Each could have a crucial bearing on the process. 
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1.3 Research Problem and the Purpose of the Study 

The four mini- cases reviewed in the previous section illustrate some of 
the attributes and problems that the Swedish companies have 
encountered in their establishment on the Chinese market and in their 
transferring technology to Chinese enterprises. These attributes and 
problems find their origins in differences that lie both at the firm level 
and at the national level. They originate in issues that relate to the 
motives as well as decisions taken by the technology-supplying firm's 
management on the one hand and the Chinese authorities on the 
other. They also relate to the firms' industries, the firms' international 
experience and internationlization strategies, to their technologies and 
resources in general, to their competitive structure, company fit, and 
the Chinese government's technology acquisition strategies. They also 
relate to the Chinese legal framework for the foreign firms' operations, 
differences in culture and industrial and economic level, and how 
relationships have developed between the technology-supplying and 
technology-receiving firms. 

International inter-firm transfer of technology is, therefore, a process 
by which expertise or knowledge related to some aspect of technology 
and operations is passed from one firm to another. Although the core 
part includes dissemination of documentation describing the 
technology, the transfer of know-how for converting documentation to 
product, and the transfer of hardware such as equipment and 
components, the IITT process nevertheless covers and moves across a 
much wider spectrum. It evolves, usually, through a series of stages 
(Teece, 1976) where initial contacts lead to negotiations during which 
the mechanism of the transfer and the technology package is decided 
upon. Once a formal contract is signed, there is a start-up phase for 
the actual transfer of technology. After the initial problems of start-up 
are overcome, an ongoing process, a long-term relationship, begins 
during which feedbacks and assessments determine the success of the 
transfer and the future relations of the technology supplier and the 
technology recipient. 

In view of the above, one aspect of the research problem concerns the 
identification and discussion of the issues and problems related to the 
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Swedish firms' strategies in transferring technology to Chinese 
enterprises, and the interactions that take place between the 
technology-supplier and technology-receiver in a longitudinal fashion. 

1.3.1 Conceptualization of IITT 

Another aspect of the present study concerns the conceptualization of 
IITT. International transfer of technology as a research area has 
traditionally been the domain of economists, both at the macro-level 
(country - to - country level), where trade theorists have produced a 
considerable body of literature, and at the micro-level (enterprise - to -
enterprise level) where economists have discussed international 
technology transfer within the framework of foreign direct investment 
(FDI). In recent years, borrowing the tools of related fields, such as 
internalization and location theories as well as transaction cost 
economics, an eclectic approach to firm's internationalization has been 
developed which is identified primarily with the activities of the 
multinational firms under the heading of the theories of the MNE 
(Durming, 1980, 1981). 

In the MNE approach, technology transfer is discussed within the 
overall strategy of the firm and its purpose is often connected to 
considerations such as the technology-supplying firm's control and 
growth. Rooted in the theory of the firm (Coase, 1937) the MNE 
approach is basically a decision-making approach that addresses the 
questions of why, how and where a firm transfers its technological and 
other resources internationally. In other words, it is the technology-
supplying firm's perspective and its decisions for internationalization 
that are of primary concern. It does not address the relationship 
between the technology-supplier and the technology-receiver referred to 
in the observations from the pilot cases. 

While the MNE approach has been applied in different situations as a 
starting point for empirical studies on technology transfer (e.g. 
Balasubramanyam, 1973; Davies, 1977; Corey, 1983) the approach 
heavily addresses questions that relate primarily to the technology-
supplying firm prior to its establishment on the market and before 
interaction with the technology receiver and the start of the IITT 
process. The MNE approach is, thus, not sufficient to allow analysis of 
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the empirical problems referred to above concerning the Swedish firms 
in China. For a longitudinal study of the international transfer of 
technology the conceptual framework needs to be expanded. 

1.3.1.1 OTT as a Relationship 

Although some leading researchers have pointed out that international 
transfer of technology is not a single act or episode, but a process and a 
"relationship" (Contractor, 1980; Robinson, 1988; Welch, 1982), little 
attention has been given to the technology-receiving firm's perspective 
and limited empirical work is provided to depict the interaction that 
takes place between the supplier and the receiver of technology 
(Thunman, 1988; Lee, 1991). Other researchers have described 
technology transfer to be more than a transfer of 'pure' technological 
information. To them, effective transfer of technology would require 
interaction between the technology-supplier and the technology-receiver 
across a number of dimensions and activities, not just of a 
technological nature (Stewart, 1979). In other words, transfer of 
various elements of the technology package is a demanding process, 
involving a variety of modes, flows and types of interaction between the 
organizations and personnel. The transfer process is thus a highly 
communication-intensive activity - from initial contacts through to 
negotiations to long-term relationships between the parties. In short, 
technology transfer is part of a multi-faceted interaction between two 
organizations over time (Welch, 1982). 

A study of Swedish firms' foreign licensing activities indicates that 
success or failure had little to do with the technology being transferred, 
but rather depended on the patience of the technologyrsupplier and 
technology-receiver to build a long-run relationship for mutual benefit 
(Wiedersheim-Paul, 1982). The effectiveness of technology transfer, 
accordingly, has a long run dimension which also depends on the 
quality of the continuing interaction between the parties. Given the 
interaction demands for effecting technology transfer, compatibility of 
the parties, the preparedness to commit resources to the relationship 
by both sides, and the extent of active involvement by the parties in the 
transfer process i.e. willingness to react and adapt to each other's 
requirements, in a way which normally is not stated in the agreement, 
clearly gain significance. 
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In order to incorporate the above issues in a conceptual framework we 
may borrow the tools of the interaction approach to industrial 
marketing, which focuses attention on supplier/customer relationship 
in industrial markets. The interaction approach to industrial marketing 
which can be traced back to theoretical domains outside the marketing 
literature, namely inter-organizational theory and the new institutional 
economic theory, and which is based on factors brought in from 
extensive empirical studies by the IMP Group, focuses on the buyer-
seller relationship (Håkansson, 1982; Ford, 1990). According to this 
approach, the episodes that take place in industrial markets can 
involve the exchange of products as well as information. Since 
technology is information and the market in which technology is 
bought and sold is imperfect, the interaction model could also be 
applied to the IITT. Furthermore, the participating organizations (in our 
case the seller and the buyer of technology), through a process of 
interaction develop relationships that are frequently long-term. The 
process of interaction and the relationship between the organizations 
will depend on the characteristics of the parties, elements of 
interaction, and the interaction environment. 

To conclude the above discussion, as a longitudinal study of the IITT 
process would demand looking into the full spectrum of the decisions 
and interactions by the transacting parties (the technology-supplier 
and the technology-receiver), and these decisions and interactions are 
closely intertwined and interdependent, it is felt there is a need for a 
model that would contain both the MNE and the interaction approach 
characteristics. Against the above theoretical and empirical 
background, the purpose of the study is: 

- To develop a model for the description of international inter-firm transfer 
of technology (ETT) as a dynamic process of decisions and interactions 
between the technology - supplier [TS) and the technology - receiver (TR). 

- To describe, tn terms of the model the process of Swedish firms' 
technology transfer to China. 

- To analyze the issues involved in transferring technology to China on 
a longitudinal basis. 
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With a view to the issues raised through the pilot cases and the above 
discussion on conceptualization of IITT, the study is concerned with 
how technology transfer to China by Swedish firms was initiated, how 
the process was developed, what motivated decisions concerning the 
mode of transfer and whether this had any bearing on the type of 
technology transfered. What constituted the interaction between the TS 
and the TR, and how was the relationship between the two sides 
shaped by factors of the environment over time ? 

1.4 Research Strategy 

The research strategy is used for the dual aim of conceptualization of 
IITT and empirical analysis. With an overview from the theories as a 
basis, I (as mentioned in section 1.2.2 ) embarked on the research with 
20 exploratory interviews to investigate the opinion and the experiences 
of the Swedish firms concerning business with China. It was in the 
course of these interviews that I developed a picture of what aspects of 
entry into the Chinese market were of special significance to 
concentrate on, viz, transfer of technology. Further development of the 
study, its direction and its method, emerged gradually through an 
organic process rather than a strategic design. 

To increase my knowledge of the area I began to search for the 
theoretical background and past empirical works in the field. 
Consequently, information collection and model construction 
proceeded in parallel. In other words, the material collected during the 
interviews was also utilized to screen the conceptual frames others had 
produced, and was used towards the development of the analytical 
model. 

The first input in the model, the four illustrative mini-cases, provided 
the starting point for research problems. Additional inputs came from 
(a) a survey of the relevant theories in terms of their approach to the 
topic under research, and (b) an analytical review of past empirical 
works and major issues involved in the international transfer of 
technology (Chapter 2). Out of these inputs, a comprehensive model 
was compiled for analysis with the inductive method (Chapter 3) which 
was used on the empirical data from Atlas Copco, Ericsson, Kanthal 
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and Astra/Kabi-Pharmacia in order to analyze the process whereby they 
transferred their technology to China. 

The coordination between the empirical data and the method 
influenced the research process and contributed to the 
conceptualization of IITT, not so much as an output as a research feed
back. The method could thus be described as a research-guided 
inductive approach. Figure 1.1 shows how research is implemented in 
association with different parts. 

TIME 

Theoretical 

Background 

C H A P T E R 2 

Exploratory 

Interviews 

Mini Cases 

C H A P T E R 1 

Case 

IITT Studies 

Environ. 

C H A P T E R 

4 
C H A P T E R 

5,6,7,8 

Research 

Implications 

Managerial 

Implications 

C H A P T E R 9 

Figure 1.1: Research Strategy 
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1.5 Research Method 

In any scientific undertaking, the choice of research method is 
dependent on the purpose of the investigation. There are often 
considerable methodological problems involved in any investigation of 
variables related to firm behaviour and transfer of its technological 
resources (Robinson, 1989). At times, variables are difficult to define 
and difficult to measure. Furthermore, and more importantly, 
information concerning technology and agreements that contain values 
set on the technological package are sensitive and thus difficult to 
collect, and finally, such information may be hard to interpret. On the 
other hand, the subject of technology transfer is, in most technology-
based companies, highly proprietary (Baranson, 1979). Most companies 
are loathe to disclose details of technology transfer agreements, either 
as a matter of general corporate policy, or in coordination with their 
foreign partners. 

1.5.1 Why the Case Study Method ? 

Why does the case study method fulfill the purpose of this thesis ? 
There have been contending views on what a case study is, what it is 
good for, and why one should use it (Hägg and Hedlund, 1978; Yin, 
1984; Patton, 1980). According to Gummesson (1988), among the 
methods available to the traditional researcher, qualitative (informal) 
interviews and observation provide the best opportunities for the study 
of the processes, and according to Seltiz et al (1976) the case study 
method is preferable when the researcher is interested in an intensive 
study of a limited number of natural phenomena from a variety of 
angles for the purpose of developing a comprehensive picture thereof. 

Since the research questions in this study require the tracing of the 
process of technology transfer which involves (a) a sequence of inter-
organizational relationships over time and (b) tries to Uluiriinate a set 
of decisions, such as why they were taken, how they were implemented 
and with what results, in a contemporary set of events - over which the 
researcher has no control - it is recognized that case studies are the 
most appropriate research method. As compared to other methods, the 
case study method would allow us to present a complete picture of the 
object, which includes all the relevant facets, and to provide a detailed 
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description. Furthermore, it allows for a complete analysis of the 
strategic choices made. 

The main reasons why the case study approach is found preferable to 
other approaches for our purpose are that the case method lends itself 
to a "holistic" view of a social reality; 
to the description of a historical development; and 
to the study of a "dynamic" process "intensively". 

According to Hägg and Hedlund (1978), two of the social science 
"schools" - assumptions about the social world - with perceived 
relevance of case study approach, have as their core a view of social 
reality as holistic and dynamic. The holistic view of social processes is 
bounded, the boundary specifying the whole. A case study is a way to 
investigate just what those boundaries are, or to understand the 
meaning of a single observation within the boundary. On the other 
hand, the law deserving investigation in social sciences is the law of 
change and development, rather than of static structure. Consequently 
case study research provides us with a greater opportunity than other 
available methods to obtain a holistic-dynamic view of a specific 
research object. 

The activities that come under technology transfer are interwoven with 
many other activities and they go through a life cycle. Consequently, 
the research method should allow a reconstruction of real change 
processes, taking into consideration different viewpoints of the 
phenomenon and complex environmental relationships. The case study 
method is often chosen for such purposes; it allows the researcher to 
undertake a broad study without focusing in advance on a limited 
number of variables or relationships (Norman, 1976). 

According to Baranson (1979, p. 11) "The case study approach  
responds to the reality of corporate decision-making and it permits 
focus on a specific technology (many companies are highly diversified 
and are likely to handle different product lines in different ways." 
Furthermore, "given the constantly evolving relationships between 
suppliers and receivers of technology...the case study method of 
analyzing technology transfer will continue to provide critical insights 
and information necessary for a better reading of trends revealed by 
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gross indicators of high-tech transfer" (Baranson and Roark, 1985, 
p.28). 

As this study approaches technology transfer as not only the outcome 
of technology-supplier's decisions, but a relationship between partners, 
"the intensive observation in the case approach offers the opportunity 
to study different aspects and to put them in relation to each other, to 
put the object in relation to its environment and also to utilize the 
researcher's capacity for understanding. This method, therefore, confers 
a better chance of giving a total understanding of the study object" 
(Valdelin, 1974, p.47) and of studying phenomena in their context (Yin, 
1984). 

The present study is also heavily dependent on historical events due to 
its longitudinal nature. The detailed observations entailed in the case 
study method enable the researcher to study many different aspects, 
examine them in relation to each other, view the process within its 
total environment and also utilise the researcher's capacity for 
Verstehen' (Svensson, 1984; Gummeson, 1988) 

1.5.2 Case Selection 

Access was an important factor in the choice of firms for the study 
(Brown, et al, 1976; Gummesson, 1988). Since the aim was to study the 
technology transfer process from two perspectives, that of the 
technology-supplier and that of the technology-receiver, it was of 
utmost importance that both the Swedish and the Chinese parties were 
accessible. Access to companies, to the Swedish managers responsible 
(both those who in the past had participated in the formulation of the 
corporate plans to enter the Chinese market and those who at the time 
of research were dealing with China) and access to the Chinese 
partners (in China) were important determinants of case selection. 

Both of the Swedish companies' two joint ventures in China are 
included in this study, and of the six cases of licensing two are 
included. In the latter group four companies did not conform to the 
above conditions, namely access to both the Swedish and Chinese 
partners, and the reasons were: (a) meetings with the Chinese partner 
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could not be arranged by the Swedish partner, and (b) the location of 
the Chinese licensee was not easily accessible for the researcher (e.g. 
Hainan island in the South China Sea). 

The case study method, however, involves demands which the 
researcher must bear in mind. He should, for example, be aware of the 
implications of the choice of the cases. Given the above-mentioned 
approach for selecting the cases for this study, the variety of industries 
to which these firms belong and the general and specific features they 
represent qualify them as representative of the IITT arrangements and 
thus adequate for generalization. Furthermore, the analytical model 
presented in Chapter 3 calls for a diversity of industries, corporate 
considerations, and technology packages. In this connection, it can be 
stated that the four cases chosen for empirical investigation consisted 
of two main technology transfer modes, namely joint venture and 

licensing. 

1.5.3 Data Collection: Interviews Across Cultures 

The case studies seek to examine the selected firms' life-long 
relationships with China through a longitudinal study. All major 
happenings over time were duly to be investigated, discussed and finally 
analyzed. The data were collected via explorative interviews, face-to-face 
interviews, telephone interviews, correspondence, and printed company 
materials. The author had to trace back the flow of decisions in the 
firms he was interviewing and cover a period of several (in some cases 
amounting to ten) years. It was significant to integrate real-world 
events with the needs of the data collection plan. 

In all the four cases, the key executives of Swedish firms who had led 
the negotiations with the Chinese side were interviewed face-to-face, 
each between two and five times, for a total number of hours that 
ranged between four and ten hours. In Sweden, for two of the cases 
(Atlas Copco and Kanthal) two executives, and for the other two cases 
(Astra/Kabi-Pharmacia and Ericsson) four and five executives 
respectively, were interviewed. In the case of Astra and Kabi-Pharmacia 
executives of both companies who were in charge of business with 
China were included. As a result, in Sweden a total of twelve managers 
were interviewed at the four selected company headquarters. They were 
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all senior managers who had been involved with their companies' China 
strategies right from the outset and had participated in all stages of 
the negotiations with the Chinese. 

The interviews were of a less structured nature. As the interviewees had 
been informed in advance by telephone and through correspondence, of 
the purpose, they were free to express their thoughts. The author, 
however, directed the interviews by asking the necessary questions. It is 
noteworthy to point out that all the executives interviewed were very 
candid and eager to talk about their Chinese experience. 

In none of the cases was the author given a copy of the legal document 
signed with the Chinese (mostly due to the Swedish-Chinese mutual 
understanding), but in three of the cases he was permited to read the 
contract, and in one case he was furnished with the detailed contents 
of it. All executives interviewed were willing to discuss the content of 
the agreement their company had signed, except for some sensitive 
aspects, such as the up-front licensing fee charged. 

It has been suggested that in order to avoid hasty conclusions in the 
case study method, one should make optimal use of the available 
secondary material (Hägg and Hedlund, 1978). For this study, in 
addition to the company documents involving data on the China 
project which the author was supplied with, in each of the four cases 
secondary material - including annual reports, and various 
publications on the company's products and international activity -
was also obtained and utilized. 

The data were collected in Sweden between December 1991, and May 
1992, and in China during June-July 1992. 

In China, six Swedish managers, including the representatives of the 
four companies in China, as well as six Chinese managers (ranging 
from joint venture president to marketing managers of the firms under 
study) were interviewed. All the interviews with Swedish managers were 
semi-structured and the interviewees were free to speak. The framework 
of interviews was kept rather loose and only partially followed an 
interview guide. 
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All the interviews with Swedish managers, both in Sweden and in 
China were tape-recorded with the assurance by the author that 
sensitive material would not be reproduced and confidentiality would be 
observed. In interviews with the Chinese managers, however, the author 
knew from past experience that the question of recording the interviews 
on tape would be too sensitive to raise, hence notes were taken. As it is 
common practice in China, Chinese interpreters were present during 
the interviews. The Chinese had wanted to be informed in advance of 
the main questions that was to be asked during the interviews. As a 
result, the interviews with the Chinese managers turned out to be more 
structured than those with the Swedes. 

Conducting interviews, like other aspects of human interactions, is 
culture-specific. The strategy an interviewer has to adopt for collecting 
data in China could be very different from that in Sweden. Trust, past 
contacts, and aquaintance play crucial roles in China, and the amount 
of information provided to foreigners is directly related to how closely 
the foreign visitor is considered a "friend of China." The author's past 
diplomatic positions in China was an asset in this respect. 

Telephone interviews - limited to Sweden - served the following 
purposes: 
- to arrange face-to-face meetings and to explain the object of the 
research 

- to collect complementary information following the face-to-face 
interviews 

While in China, in addition to the Swedish and Chinese managers 
affiliated to the companies under study, the author interviewed six 
Chinese government officials, from various national and regional state 
authorities dealing with foreign companies operations in China. The 
purpose of the interviews with this group was primarily to obtain 
information on official Chinese views regarding acquisition of 
technology from abroad (given the inadequacy of published data) as well 
as the experience gained by China in this area during the past years. 
The data gathered during these interviews are used in chapter four on 
the Chinese environment, and for data analysis in the final chapter. 
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Whereas in Sweden creating an atmosphere of cordiality and confidence 
during interviews is very much a dynamic, somewhat personal 
initiative depending on the versatility and flexibility of the interviwer, 
in China the groundwork needs to be established in advance. The level 
of information given out by the Chinese interviewee is usually 
determined beforehand and varies with the "status" of the interviewer, 
which in turn depends on how he or she (the interviewer) is viewed by 
the system. 

1.5.4 The Case Study: Methodological Discussion 

Like other methods, the case study method has certain drawbacks 
which in this study have been taken into consideration. Two common 
concerns raised about the case method which are relevant in the 
context of this thesis are: (a) that case study research lacks rigor, and 
that it provides little basis for scientific generalizations (Yin, 1984). 

The lack of rigor associated with the case method to a large extent 
relates to the question of whether findings based on a case study are 
inherently more biased than findings based on, for example, a survey 
study. In essence, it is the internal validity of the case that is at issue. 
Yin (Ibid, p.21) explains that "what is often forgotten is that bias can 
also enter into the conduct of experiments...and in using other 
research strategies, such as designing questionnaires for surveys." In 
order to avoid the introduction of bias, Yin cautions, great care must 
be exercised in the design of the case study. 

In this connection, certain criteria have been suggested to judge the 
quality of research design in case studies. These could be employed as 
tactics in various phases of research in order to maximize validity. For 
the present study, measures were taken at (a) the preparation phase for 
data collection, (b) the actual data collection, and finally for (c) the 
data analysis. While (a) and (b) are discussed below, (c) will be taken up 
in chapter 9, following the case presentations. 

In the preparation phase, three of the most important aspects that 
have been recognized as necessary for conducting high quality case 
studies are those of the skills of the investigator, access to 
organizations and interviewees, and the undertaking of pilot case 
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studies (Ibid). The fact that the data collection process for case studies, 
contrary to other strategies of data collection, is not routinized places 
great demands on the investigator's skills, particularly as concerns the 
continuous interaction between theoretical issues being studied and 
the data being collected, i.e. how to take advantage of unexpected 
opportunities rather than being trapped by them, and at the same time 
to exercise sufficient care against potentially biased procedures. The 
author's experience from the data collection process was that the skills 
of being a good listener, asking the right questions at the right time, 
being adaptive and flexible, with a firm grasp of the issues being 
studied with no biased or preconceived notions, were of utmost value. 
The benefit the author had in gaining substantial access to managers 
and firms (crucial for this type of study) as well as the intensive pilot 
case studies which in addition to being a procedural aid to data 
collection served as a base for conceptual clarification, have already 
been discussed in sections 1.5.2, 1.5.3 and 1.2.2.1. 

As for the data collection phase, in addition to using various sources of 
evidence, such as documents, organizational records, interviews, visits 
to the case study sites in China for direct observation, multiple sources 
of evidence were used to establish construct validity (Yin, 1984, ch.4). 
By interviewing managers and officials in China (both Chinese and 
Swedish) as well as in Sweden multiple measures of the same 
phenomenon were obtained. The interviews with both partners of the 
IITT project allowed for cross-checking of their responses. A second 
check was made through comments received from the company 
executives (a) during a seminar, and (b) on the preliminary case reports. 
The fact that there were no contradictions between (a) the recollections 
and statements of executives within each company, and (b) the 
information collected in Sweden and in China, contributed to the 
validity of the data. Nor was the author confronted with the 
"Rashamon phenomenon", sources of information telling different 
stories about the same events. No discrepancies of importance appeared 
between the information provided by the Swedish and Chinese sides on 
the factual aspects. 

Considering the argument that the case method provides little basis for 
scientific generalization, the answer provided by the proponents is that 
case studies, like experiments, are generalizable to theoretical 
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propositions and not to populations or universes. In other words, the 
case study, like the experiment, does not represent a "sample," and the 
investigator's goal is to expand and generalize theories - analytic 
generalization - and not to enumerate frequencies - statistical 
generalization. In analytical generalization, the investigator is striving 
to generalize a particular set of results to some broader theory (Yin, 
Ibid). The point is (a) whether cases can be used to develop theoretical 
propositions; (b) whether cases can also be used to test theories. 
Phrased differently, the question is whether the results of a case study, 
in addition to being internally valid - and thus can form a basis for 
theoretical propositions - can also be externally valid - and thus 
provide a basis for generalization (Hägg and Hedlund, 1978). According 
to Yin (Ibid, p.30) under certain circumstances (e.g. replication), case 
studies can be used to develop externally valid results. Since the cases 
discussed in this study are primarily used to develop theory, there is no 
need to follow up the discussion. 

1.7 Outline of the Study 

This study is divided into four different parts, viz. Foundations of the 
Study, Conceptual Framework, Empirical Studies and Analysis and 
Conclusions. The four parts contain nine chapters. 

Part One is the introduction to the topic of the international transfer 
of technology at the firm level and the subject of the present research; 
it comprises one chapter. The first chapter introduces the background 
to the study, presents four mini-case studies, defines the research 
problem and discusses the research method. 

Part Two presents the conceptual framework and consists of two 
chapters. Chapter Two defines the central concepts used in the study, 
reviews and analyses various theories that come under the headings of 
the theories of the multinational enterprise and interaction approach 
to industrial marketing and reviews those empirical works relevant to 
the study. While relating to past research the discussion lays the 
ground for a model of the international inter-firm transfer of 
technology (IITT). Chapter Three takes up the construction of the irTT 
model on the basis of a diversified body of theoretical and empirical 
works. 
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Part Three comprises the empirical work and is made up of five 
chapters. Chapter Four explains the environment of technology transfer 
in China and what confronts the international firms in terms of 
industrial, cultural and legal issues. Chapters Five to Eight contain 
four case studies on the transfer of technology by Swedish 
multinational firms to China in four different industries: 
pharmaceutical, mechanical engineering, metallurgical and 
telecommunications. 

Part Four consists of the final chapter. Chapter Nine presents (a) a 
comparative analysis of the four case studies against the IITT model 
introduced in Chapter 3 and suggests adjustments in the model 
variables (b) a discussion of the study's findings in view of the existing 
models and makes propositions towards further research for the 
development of a model of IITT based on decisions and interactions of 
both the technology supplier and the technology receiver (c) 
implications of the study for the international manager. 
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Part Two: Conceptual Framework 



CHAPTER TWO 

International Transfer of Technology at the Firm Level: 
Theoretical Framework, Major Issues 
and Past Research 

2.1 Introduction 

The need for international technology transfer has been growing 
considerably in the past several decades primarily as a consequence of 
the drive for economic growth and development over a large part of the 
globe. An important contribution that the globally - oriented firm has 
made to development on a world-wide basis has been its stimulus to 
innovation and growth through the mechnism of technology transfer. 
At the same time, the demands of the potentially recipient firms and 
the relationship which have been developing between technology -
suppliers and technology-receivers have presented substantial 
challenges to international business relations. The purpose of this 
chapter is to provide a conceptual rationale for international transfer of 
technology at the firm level, i.e. to explain through various theories 
and previous research (a) the motives and decisions of unaffiliated 
firms in different countries to transfer/acquire technology, and (b) the 
inter-relationship that develops between the technology-supplier and 
technology-receiver firms over time. 

Thus, following some of the definitions and dimensions of technology, 
and its international transfer, major theories that deal with 
international transfer of technology at the firm level will be reviewed 
and a conceptual framework that would furnish the necessary support 
for constructing a model is introduced. Next, so far as it is relevant to 
the discussion of the study's research questions, an overview of the 
outstanding issues, both from the MNE's and from the industrially 
developing country enterprise's standpoints, is presented and relevant 
empirical work is reviewed. The desired model for our study, based on 
past theoretical and empirical studies, will be discussed in the next 
chapter. This model becomes a basis for our empirical investigation 

30 



which consists of four case studies on transfer of technology by 
Swedish multinational firms to China, and which appear in the 
subsequent four chapters. 

2.2 Technology: Concept and Dimensions 

The elusive nature of technology and the multiple character of 
technology transfer is illustrated in the diverse ways these terms are 
treated in the literature. Generally, the emphasis provided by various 
analysts derives from the problem or context of the analysis. Studies of 
technology transfer define the term "technology" from different 
perspectives. The way the concept is viewed or defined influences the 
the research design and results, negotiations around technology 
transfer, and government policies in general. 

Technology, which in the literature is variously referred to as 
information, knowledge, intangible capital, technical know-how, etc. 
(Mansour, 1981) has been differentiated from science in that science 
"organizes and explains data and observations by means of theoretical 
relationships (while) technology translates scientific and empirical 
relationships into practical use" (Hall and Johnson, 1970, p. 306). 
While to some economists technology is yet another factor of 
production that belongs to the domain of such traditional factors as 
labour and capital (Lindert and Kindleberger, 1982), others conceive 
technology as information necessary to design and produce a given 
product by any number of alternative methods (Solow, 1957). The latter 
approach gives the impression that not only is technology a free good, 
generally applicable and easy to produce, but that it is easily accessible 
to firms through an existing pool or stock. The literature, however, 
considers technology as differentiated knowledge about specific 
applications, tacit often uncodified, and largely cumulative within firms 
(Pavitt, 1985). 

Industrial technology, is defined by Hayden as "the quantum of 
knowledge by which such inputs as patent rights, scientific principles 
and R &D are translated into production and marketable industrial 
materials, components, and end-products" (Hayden, 1976, p.23 ). This 
quantum comprises two parts: first, the engineering documentation 
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and second, the manufacturing techniques*. The latter are the human 
implementation of the written instructions contained in the former. 
While the first, documentation, may be sold by one firm to another via 
a know-how license, this does not comprise the complete technology 
package. The information contained in the documentation is useless 
without the second element of the technology quantum. It is the 
manufacturing techniques that perform the vital task of transforming 
the physical items into actual production capability. 

Researchers have also distinguished between various types of 
technology. Hall and Johnson (1970) define three types: general, 
system-specific and firm-specific. General technology refers to 
information which is common to an industry, profession, or trade and 
is presumed to be known by all or most of those who are engaged in it. 
Systems-specific technology refers to the information possessed by a 
firm or individuals within a firm that differentiates each firm from its 
rivals, and gives a firm its competitive edge. This specific information 
comprises procedures connected with a particular system, solutions to 
unique problems or requirements, and experiences unlike those 
encountered with other systems. Firm-specific knowledge refers to 
knowledge which a firm acquires beyond the general knowledge 
possessed by an industry as a whole. Such knowledge is not attributed 
to any specific item the firm produces or system it uses, but it results 
from the firm s overall or collective activities. 

The literature also classifies technology in dichotomous groupings: 
- proprietary vs. non-proprietary technology. The former owned or 

(*) According to Hayden engineering documentation consists of such data as plant 

layout and design; equipment requirements; product design information (blueprints 

and drawings): and such additional information as materials standards and 

specifications, process sheets, specifying factors like temperature, pressures, 

tolerances, formulas, and instructions on production sequence and assembly steps. 

Manufacturing techniques comprise the production methods, techniques and systems 

necessary for the application of the engineering data, such as manufacturing 

processes like welding, casting, or batching; tooling; scheduling; quality control; 

equipment inspection; maintenance and repair; personnel training and qualification; 

product inspection; trouble shooting and problem solving; and packaging and storing. 
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controlled by particular individuals or organizations in the form of 
trade secrets or patents, and the latter refers to knowledge contained in 
technical literature, hardware, and services that can be initiated or 
reproduced by observation and through reverse-engineering (to learn 
how to reproduce equipment by taking it apart) without irifringement of 
the proprietary rights (Robock and Simmonds, 1983, ch.19). 
- hard and soft technology: the former referring to capital goods, 

blueprints, technical specifications, and knowledge and assistance 
necessary for the efficient utilization of such hardware, and the latter 
referring to management, marketing, financial organization, and 
administration techniques (ibid). 
- packaged vs. unpackaged technology. In the first, the owner is willing 
to transfer only as part of a package which often means an ownership 
interest in the foreign affiliate using the technology. The second would 
be available independent of the technology supplier's total package of 
resources (Mansour, 1981). 

What can be concluded from the above is that technology is not a self-
contained physical object that is stored on a warehouse shelf and 
shipped as a package from the supplier to the user. Rather, it is a body 
of ideas, knowledge and know-how that has many components and 
dimensions, and almost always involves more than one element. 
Various elements of technology interact with each other as if they 
constitute a system. Technology, as used in this study, refers to: 
a package of product designs, production and processing techniques, and 

managerial systems that are used to manufacture particular industrial 
products. 

2.3 International Transfer of Technology: Intra-firm vs. Inter-firm 

In international business, transfer of technology is viewed as the 
transfer of specialized know-how which may be either patented or non-
patented, from one enterprise to another. As Baranson (1970) defines 
it, transmission of such knowledge enables the recipient enterprise to 
manufacture a particular product or provide a specific service. The 
transfer of technology, particularly in cases of complicated 
manufacturing processes, requires not only the transfer of technical 
knowledge in the form of process sheets, blueprints, product and 
material specifications, but also the transfer of know-how of high-
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calibre engineering and technical personnel. The latter, of course, can 
often be done only with direct contact between the know-how supplier 
and receiver. Put simply, "knowledge is always embodied in something 
or somebody, the form being important for determining the transfer 
process and costs" (Hall and Johnson, 1970). 

Technology transfer can take place between affiliated parties, intra-
firm, or non-affiliated parties, inter- firm transfer of technology. The 
transfer process between affiliated parties involves many distinct 
phases, ranging from planning and product facilities design to 
personnel training, engineering for quality control, and technical 
support to local suppliers. The transfers usually require 
documentation, instruction programs, personnel exchanges, and 
continued communication on whatever problems arise. To transfer 
technology to non-affiliated organizations in other countries would 
mean that the technology must be absorbed into production process of 
the organization in the host country. The effective transfer of 
technology often requires an adequate infrastructure, which may 
include scientific institutions, research and development facilities, 
vocational, technical and management training institutes, and skilled 
personnel of different specializations within the recipient country. It 
also requires a suitable cultural environment. The infrastructure and 
the cultural environment are basic determinants of the effectiveness of 
technology transfer (Behrman and Wallander, 1976; Marton, 1986). 

As technology may be embodied in products or disembodied and 
recorded or held in the minds of men, the international transfer of 
technology would mean that people, products or materials must be 
transferred from one national environment to another, which can be 
complex, time-consuming and costly, even when transfers are between 
units of the same multinational enterprise (Teece, 1978). The time 
required, the expense necessary and the effectiveness of technology 
transfer varies with such factors as the nature of the technology being 
transferred, the characteristics, capabilities and the objectives of the 
parties involved; and the absorptive capability of specific economic and 
social sectors within the recipient country (Marton, ibid; Frame, 1983). 

To summarize, complete technology transfer is accomplished when a 
firm in the receiving country is able to operate, maintain, and repair a 
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set of physical capital or perform a process designed to accomplish 
some predetermined objective using indigenous personnel (Mason, et 
al.,1973). In other words, Transfer of technology calls for a sustained 
relationship between two enterprises over a period of time. In this 
study, technology transfer is taken to refer to the whole range of 
activities by which technology - supplier and technology - receivers come 
into contact, negotiate an arrangement and carry through the transfer 
demands of the arrangement 

2.4 Technology and Technology Transfer in Classical Theory 

There are a number of distinct approaches to technology in economic 
theory. The conventional neo-classical treatment identifies it with the 
array of techniques of production - in terms of different combinations 
of capital and labour required to produce a given output - available at 
any point in time. It is assumed that a wide range of production 
techniques exists, that all techniques are available to any firm, and 
that technical progress represents the same output that can be 
produced with less capital or labour or both. 

More recent developments which involve a shift of emphasis to the 
innovative activities of individual firms see technical progress as the 
result of deliberate diversion of resources to research and development 
(R&D) activities. Technological progress has also been characterized by 
increasing capital intensity, increasing scale of production, increased 
use of skilled labour, and sophisticated products. Moreover, the 
development of technology over time tends to render previously existing 
techniques obsolete, for reasons of inefficiency or because the 
machinery and equipment necessary for their application is no longer 
available (Stewart, 1978). When, contrary to the neo-classical theory, 
technology is recognized as a commodity which is not universally 
available to all firms it leads to consideration of conditions under 
which technology is transferred and sold (Vaitsos, 1975). 

Furthermore, there are two specific characteristics to technology which 
lie behind some of the debates about transferring it. The fact that 
technology is a "public good" and its social marginal cost is zero 
presents a problem, in that it implies that technology should be 
available free of charge to all potential users. However, if this were the 
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case there would be no incentive for firms to invest in the development 
of new technology because there would be no return from it. In order to 
ensure the returns to investment in technology it is necessary for the 
owner of that technology to be able to exclude others from using it in 
some way. This is the purpose of various forms of legal protection of 
intellectual property such as patents, trade-marks and copy rights 
(Root, 1984, ch.4). 

A second characteristic is that of "buyer uncertainty". For a purchaser 
to make rational choices he must have information about the 
commodity he is going to buy. But when the commodity is information, 
it presents a problem (i.e., the buyer would need information about 
information) in that buyer uncertainty becomes almost inevitable in 
the technology market (Vaitsos, 1975). 

2.5 International Transfer of technology at the Firm Level: 
A Theoretical Framework 

Practice has clearly run ahead of theory in the field of international 
business. While patterns of business transactions across national 
boundaries have increasingly become complex, it is only recently that 
theories can explain the reality behind international business patterns 
in forms other than the international movements of goods. Although 
technology plays a central role in most current thinking about the 
multinational firm, and international transfer of technology has been 
of increasing importance in the world economy, there is not, as yet, a 
general theory that would explain international transfer of technology. 
This is not to say, however, that there is a dearth of conceptual 
material to explain different aspects of the subject. Rather, lack of 
unanimity on definition and countless number of variables often 
associated with international transfer of technoogy has hindered the 
construction of a model that could enjoy wide application. 

According to one leading researcher, the diversity in the type and 
nature of technology transfer that actually takes place is so enormous 
that: "many businessmen and engineers interviewed ...were skeptical 
that a cross-section study could possibly make any sense of the 
diversity of real world transfer activity" (Teece, 1976, p. 18). 
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In the absence of a general model of international transfer of 
technology, the explanation and prediction of the firm's cross-border 
transfer of its technology, and questions regarding determinants, 
transfer mechanisms, and transfer destinations, as well as 
relationships between technology-supplier and technology-receiver firms 
should be sought in contributions of the existing theories. These are 
made up of economic, behavioral, and inter-organizational theories, 
models and paradigms, and for the most part aim at explaining the 
burgeoning international production activities of the multinational 
firms. 

The very fact that MNEs have been the main agents of iternational 
transfer of technology at firm level, gives validity to the treatment of 
the topic within the framework of MNE activity, and our theoretical 
survey initially seeks answers for the following questions: 

- why would a firm decide to transfer its technology 
internationally ? 

- how would a firm transfer its technology across nations ? 
- where (countries) would a firm transfer its technology to ? 
- when would a firm be willing to transfer its technological 

assets ? 

Answers to the above questions would collectively provide the 
framework of what the established theories offer on international 
transfer of technology at commercial level. However, before seeking 
clarifications for international transfer of technology at firm level 
through theories based on market imperfections, it is necessary to look 
for explanations as to what stimulates a firm to "go international" to 
begin with, since the issue of how firms behave in the face of 
opportunities arising in foreign markets does not arise in classical 
economic theory. We then proceed to discuss and analyse various 
theoretical approaches, including those of the industrial organization, 
internalization, location, and transaction costs as well as the dynamic 
models of international product life cycle and the firm's 
internationalization. Finally, we comment on some of the shortcomings 
of the traditional models for which explanation is found outside the 
economic and behavioural models, namely in industrial marketing. 
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2.5.1 Technological Advantages of the Firm: 
Basis for Internationalization 

Ever since 1960, and Hymer's thesis on "The International Operations 
of National Firms" (published in 1976) the question of international 
production through transfer of firm's technology and know-how to 
foreign countries has received sustained attention. What today is 
referred to as the theory of the multinational enterprise is essentially 
an extension of the economic and behavioral theories of foreign direct 
investment and is a synthesis of various economic models - but made 
up mainly of theories of growth of the firm, industrial organization, 
internalization, and transaction cost - that have developed over the 
past three decades, but each of which provides only a partial 
explanation (Caves, 1982; Casson, 1987; Rugman, 1982). 

Theories of the multinational enterprise that have basically developed 
along three paths explain why firms transfer their technological 
resources to produce abroad in subsidiaries (internalization 
advantages), how they are able to successfully compete with domestic 
firms (ownership advantages) and where - in which host countries-
they carry out production (location advantages). 

Basically, all MNE models which find their roots in industrial 
organization theories have the firm's technological advantages as their 
starting point, i.e. they concentrate on identifying the characteristics of 
MNEs that give them a net competitive advantage over other firms that 
might supply the same markets. Hymer (1976) who refined this idea and 
formalized it into a separate theory of foreign direct investment used 
Bain's notion of barriers to entry (Bain, 1965) to assert that foreign 
direct investment presupposes that investing firms possess assets - e.g. 
technology, access to markets, managerial capacity - that other firms 
do not have, and these advantages could be sustained over time 
because of entry barriers. 

Reflecting the definitions given, technological advantage is seen in a 
fairly broad sense to include production secrets, management, 
organizational techniques, and marketing skills. Thus, technology, does 
not merely include the discovery of new products and new production 
processes, although much of the R&D effort of the MNEs will have this 
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end in view. Together with their role in developing products and 
processes, MNEs take out patents or adopt other means to keep their 
innovations secret or unusable by other firms. 

The emphasis in industrial organization theorists' studies of 
international business, however, has been on explaining what 
attributes of particular firms have led them to transfer their technology 
abroad. Within an imperfectly competitive environment, firms are able 
to develop new products or processes; skills in marketing, organization 
or finance; expertise in differentiating products, etc., which together 
represent monopolistic advantages which enable the company to 
compete successfully in unfamiliar foreign environments. In 
comparison with a local competitor abroad, the MNE has additional 
costs. These arise from cultural, legal, and institutional differences, 
lack of knowledge of local market conditions and the increased expense 
(in terms of communications and misunderstandings) of operating at a 
distance. The firm entering a foreign market must thus have some 
advantages not shared by its local competitors. Over time, however, 
monopolistically-held specific advantages will be eroded, and thus 
upgrading of technology will be necessary (Hymer, 1976, Kindleberger, 
1969, Caves, 1971, 1974, 1982). 

According to industrial organization theorists, another source of 
advantage closely linked to MNE's technological advantages derives 
from MNEs' oligopolistic market structure and behaviour; the main 
reasons being : 

- large size is an important attribute for successful innovation 
given the increasingly high costs of R&D and the economies of 
scale available in R&D work; 

- profitable exploitation of technology requires some degree of 
monopoly, if secrets are not to be lost to competitors; 

- large firms are most protected by the patent system because of 
the high costs of taking out and defending patents internationally 

- product differentiation is frequently associated with oligopolistic 
market structures. 

The orthodox theory of the firm assumes perfect competition where 
firms do not possess market power, produce homogenous products, or 
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have equal access to all productive factors and thus no advantage could 
accrue to the multinational firm by producing abroad. Industrial 
organization theory reflecting the more realistic world is based on 
imperfection in goods markets (product differentiation, brand names, 
special marketing skills or collusion to pricing) imperfections in factor 
markets (technology-protected by patents-special mangerial skills, 
differences in access to capital markets), interference in competition by 
government or by firms (in the form of taxes, tariffs, interest rates, 
exchange rates, etc.) and the existence of internal or external 
economies of scale. Of the above variety of attributes related to MNE, 
the technology factor is of paramount importance, with the other 
variables merely supplementing or reinforcing this characteristic 
(Caves. 1971, 1974; Ozawa 1981; Lall, 1980). 

2.5.2 Why Do Finns Transfer Technological Resources ? 

The explanation provided above by industrial organization theorists as 
to why MNEs produce abroad - by exploiting their technological and 
monopolistic advantages - does not however answer why MNEs do not 
use these advantages to produce on the home market and export or 
license a manufacturer abroad rather than manufacture abroad. An 
answer is provided by the internalization theory, which states that 
the firm undertakes coordinating activities where it is more efficient to 
do this than to use the market. 

The idea of internalising a market was first touched upon by Kaldor 
(1935), fully developed by Coase (1937), and further discussed by 
Penrose (1961). A systematic attempt to incorporate this idea into a 
theory of foreign direct investment was made by Buckley and Casson 
(1976). The idea of creating an internal market to substitute for an 
external market under imperfect competitive conditions was in fact 
implied in Hymer's work on foreign direct investment (Hymer, 1976). 

It is in the case of technology, in particular, that the question of 
efficiency of markets arises. The creation of technological advantage 
requires long-term R&D. Once the knowledge has been created the firm 
is faced with the problem of obtaining an adequate return from the 
R&D investment (Magee, 1977). Furthermore, at any stage before 
project completion, the value of the knowledge obtained may be difficult 
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to establish. The use of internal markets allows the firm to retain 
control over the know-how, whereas through licensing the knowledge 
will be dissipated. It is argued that the benefits of internalisation stem 
from the avoidance of imperfections in the external markets. There are 
of course costs with regard to internalisation, and for internalisation to 
be worthwhile, the benefits generated must be able to offset the costs 
incurred. There are at least five types of market imperfection which 
generate significant benefits to internalisations. 

First, the interdependent activities linked by the market may involve 
significant time-lags. When future markets are lacking to co-ordinate 
such activities, there is a strong incentive to internalize the markets for 
the independent activities. Second, in the intermediate product market, 
efficient exploitation of market power may require discriminatory 
pricing of a kind which is not feasible in an external market. Third, it is 
desirable to internalize the market where a bilateral concentration of 
market power leads to an indeterminate or unstable bargaining 
situation. Fourth, it is desirable to internalize the market where there 
is imperfection resulting from an inequality between buyer and seller 
with respect to knowledge of the nature or value of the product. Fifth, 
imperfect markets may arise as a result of government intervention in 
international markets (Casson, 1987). 

From the above account of various types of market imperfections, it can 
be seen that the strongest case for internalisation concerns the 
markets for various types of knowledge. Thus, the propensity to 
internalize both markets for the production of knowledge and that for 
the products incorporating such knowledge. The internalization of 
markets across national boundaries will depend on location-specific 
factors. When host country location-specific advantages are absent, a 
firm will internalize the market within the national boundary and 
exploit its advantages by exporting. In this case, it means that the firm 
will prefer exporting to licensing, and other contractual agreements. 
When location-specific advantages are present in the host country - e.g. 
when factor costs are lower abroad, internalisation of the market will 
take place across national boundaries, and in this case it is the factor 
market that is to be internalized. 
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It is important to note that according to the internalization theory, it 
is not the ownership-specific advantage (e.g. in technology) per se that 
has led to foreign direct investment, but the fact that the advantage 
can be beneficially exploited through internalising the market of this 
advantage across national boundaries. In the absence of such benefits 
to be derived from internalization, a firm may exploit the advantage 
through export and/or licensing. 

The internalization approach provides an answer to why the enterprise 
is motivated to internalize its technological advantage through an 
extention of its own activities rather than externalize them through 
licensing and similar contracts with independent firms. None of these 
models, however, explore to any extent where - at which location - the 
advantages are exploited. It is from the location theory that we can 
derive the answer. 

2.5.3 Where are Technological Advantages Exploited ? 

The monopolistic advantages possessed by the firm and the 
internalization process referred to above are not sufficient conditions 
for a firm to produce in a particular location abroad . Location theory 
tried to answer the question of why do firms produce in one country 
rather than in another: There ought to be location-specific factors 
involved. These location factors could be either positive (e.g., lower 
labor costs) or negative (e.g., trade barriers) (Dunning, 1973, 1974 ). 

While the traditional form of location theory confines itself to the 
territorial allocation of resources within a country the modified version 
accounts for the location of MNEs in different countries. For a country 
to be attractive to foreign investment and the transfer of MNE's 
technology, the country should possess a number of location-specific 
advantages. The following are among the major location advantages 
that a country may offer: 

- Input prices, quality and productivity, e.g. labor, energy, 
material components,etc. For MNEs investing abroad a case 
in point is often a lower labor cost. 

- marketing factors. By locating production near to the market, the 
market can be better explored, tariff barriers avoided, local 
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requirements more easily catered for and transportation costs 
reduced. 

- bypassing trade restrictions. Countries which have not yet 
introduced trade restrictions to the home country of the 
investing MNE are attractive locations for the MNE's subsidiary. The 
subsidiary's products can then be exported to those markets 
which have imposed restrictions. 

- advantages in government policies. MNEs are attracted to invest 
in countries when the government offers such advantages as 
lower tax rates, better infrastructure and a generally favorable 
investment climate (Dunning, 1973, 1977). 

By integrating the various strands of theory mentioned above, 
Dunning's eclectic theory of international production states that 
the firm's decision to transfer its technological resources abroad and 
the mechanism through which it carries this out, depend on the 
interaction between a set of ownership (O), internalization (1), and 
location (L) advantages (Dunning, 1981, 1988). In other words, for a 
firm to transfer technology to another country in the form of foreign 
investment, three sets of conditions must be fulfilled. First, the firm 
must possess technological advantage over local firms. This advantage 
must be sufficient to offset the additional costs of operating in a 
foreign environment. Second, it must be more profitable for the firm 
possessing the technology to utilize it through an internal market - FDI 
- than to externalize it by selling the rights through a licensing 
agreement. Third, assuming the first two conditions are satisfied, it 
must be advantageous for the firm to exploit its technological 
advantage through production in the host country rather than through 
exports. This last condition will be met when there are either positive 
or negative locational factors deterring production at firm's home 
country or encouraging production in the host country. 

A crucial point that comes to light at this point is that there are two 
sides to a technology transfer, and the method through which 
technology is transferred is as much a decision of the technology-
supplying firm as it is the prerogative of the firm acquiring the 
technology (Farhang, 1987). Thus, it is necessary to expand on this 
point before proceeding to explain on what basis firms determine how 
to undertake technogy transfer. 
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2.5.4 Impact of Technology - Receiver's Demands: 
Internalization vs. Contract 

The discussion so far has centered on FDI as the main mechanism for 
MNE's transfer of technology. In fact the literature has treated MNE 
and FDI as synonomous. What has not received sufficient attention in 
the literature, however, is the role of the MNE as a vehicle for the 
acquisition of technology. 

Under the traditional international production model, the firm 
transfers a complex package of assets (which includes not only 
technology and know-how, but also managerial skills, capital and 
access to markets) to the FDI-receiving enterprise in the host country. 
FDI would entail ownership, and thus control of local production 
facilities, which in many a developing host country, such as China 
until very recently, has been a politically sensitive issue. It has meant 
direct influence on domestic economic matters, and limitation of the 
national authorities' power (UNCTC, 1983). At the same time, 
authorities in these countries have recognized the significance of the 
role of the MNE as a vehicle for acquisition of technology as well as a 
source of finance, management skills and access to external markets, 
all of which are vital for their economic growth. Consequently, the 
desire for technology and skills on the part of the host countries had to 
be matched to the profit-seeking desires of multinational firms through 
new arrangements ( Oman, 1980). 

One way out of this dilemma for the host countries has been what has 
come to be known as "unbundling" of the FDI package, namely 
purchasing the components of FDI through contracts: technology 
through licensing, plants through turnkey contracts with engineering 
firms, financial capital through bank loans, and marketing services 
through distribution contracts with trading houses. Various forms of 
contractual arrangement, such as licensing, management contracts, 
turnkey projects, production sharing and non-equity joint ventures 
have thus been common in recent years, and the choice between FDI 
and contractual arrangement have provided alternatives for the 
technology supplying MNE as well as the technology receiving 
enterprise in the developing country. From the multinational firm's 

44 



point of view, these activities fall on a spectrum which are 
differentiated by firm's "depth of involvement" in the host country, 
running from a wholly-owned subsidiary to loose time-limited 
arrangements (Vaitsos, 1975; Oman, 1984; Dunning and Cantwell 
1982; Buckley and Casson,1983). 

Considering that the environment within which foreign firms have to 
operate may be conditioned by host country regulations (for example, 
forcing the foreign technology-supplying firm into joint venture 
agreement) foreign firms are forced to adjust their market entry, and 
thus technology transfer strategies. 

In the following section we will discuss the transaction costs theorists' 
explanation of how firms transfer their technological resources through 
choice of different alternative routes. 

2.5.5 How Do Firms Transfer Technology ? 
Hierarchy, Markets, or Contracts 

While the internalization approach offers adequate rationale for 
technology transfer, utilizing FDI as a mechanism, it provides only 
partial explanation for ownership preferences of MNE other than 
wholly-owned subsidiaries. In fact, according to the internalization 
theory, to the extent discussed above, firms would have a strong 
economic incentive to avoid arms-length arrangements such as 
licensing, since these are regarded as being inferior to FDI (wholly-
owned subsidiary) in allowing the firm to maximize the returns 
available on its ownership specific advantages (Casson, 1975; Buckley 
and Casson, 1985; Rugman, 1981, 1982). 

While Hymer and other industrial organization theorists viewed the 
multinational firm as an international monopolist, and FDI as the 
form chosen by MNEs for the international exploitation of their 
monopolistic assets, transaction costs theorists see the MNE as an 
efficient institution able to reduce the costs of organizing economic 
interdependence between countries. The essence of this theory is the 
realization that MNE consists of the extension of hierarchical modes of 
organization across national bounaries, and that FDI is chosen 
because it reduces the cost of international coordination between 
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parties located in different countries. According to the transaction cost 
theory, firms can organize their interdependence through hierarchy (e.g. 
FDI), markets (e.g. licensing) or contracts (e.g. joint venture). In short, 
while industrial organization theories stress the market power 
properties of the MNE, transactions costs theorists emphasize MNE's 
efficiency properties. 

This body of literature explores the organization of economic activity 
between markets and non-market institutions, "hierarchies", and 
analyses economic activities in terms of efficiency and power. The 
efficiency aspect sheds light on the organization of the transfer process 
for transferring technology internationally. Emphasizing the imperfect 
information possessed by firms and the "opportunistic behavior" which 
drives firms to maximize benefits from business transactions, the 
transaction costs approach shows that in many situations 
organizational markets may prove more efficient than the free market. 

According to Williamson (1975) who focused upon the transactional 
details associated with the organization of economic activity: 

- markets and hierarchies are alternative modes for completing an 
economic transaction. In other words transfer of technology 
- resources and right - take place either by agency of the market 

(external) or within the firm (internal). 
- efficiency considerations are the primary determinant of the mode 

chosen. 
- the characteristics of the human decision makers and the 

environment surrounding the transaction determine the cost of 
market transactions and hierarchial (firm) transactions. These 
factors, however, have different effects depending on the transaction 
mode. The primary environmental factors are uncertainty and the 
number of economic actors. The primary human factors are bounded 
rationality and opportunism. Explanations for market imperfections 
require a combination of an environmental factor with a human 
factor. Williamson argues that the combination of bounded 
rationality with uncertainty can produce market imperfections. 

The work of Williamson (1975, 1981, 1985) for the domestic context 
and subsequently Buckley and Casson (1985), Caves (1982), Rugman 
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(1982), Hennart (1982), Teece (1976, 1981) and Anderson and Gatignon 
(1986) who have applied the principles of transaction cost economics to 
international business activities could contribute to our discussion of 
international technology transfer. The focus is upon why and under 
what circumstances hierarchy is utilized rather than the market for 
continuous economic transactions. In other words, the search is for 
reasons why market transactions are not as efficient as transactions 
within the firm. 

The basic idea is that the market is costly and inefficient for 
undertaking of certain types of transactions. The transaction costs of 
using the market would include the cost of finding a relevant price; the 
cost or defining the obligations of both parties to a contract; the risk 
associated with accepting such contracts, and the taxes to be paid on 
market transactions. The existence of these various costs means that 
whenever transactions can be organized and carried out at a lower cost 
(in a more "efficient" manner) within the firm (the "hierarchy") than 
through the market, they will be internalized and undertaken by the 
firm itself. Thus, in its global ventures the firm's goal would be to 
discover those situations where it possesses superior efficiency. 
Additional light is shed by Teece ( 1977) who compares internal and 
external transfer (FDI vs. licensing) in terms of the costs they involve. 
Teece found that costs of transferring a production process vary from 
case to case and they are lower the more prevalent are similar 
technologies among other companies and the more experienced in 
manufacturing is the recipient local firm. 

2.5.6 When Do Firms Transfer Technology ? 

The theories discussed above, while responding to different aspects of 
international transfer of technology, do not address the process in a 
dynamic fashion. This is most evident both in connection with the 
firm's shift of mechanism to transfer different types of technology 
(technology embodied as opposed to technology in proprietary 
knowledge form ) as well as in relation to the timing of the transfer, i.e. 
when a particular technology is transferred to a particular market. 
Theories of the product life-cycle and behavioural theories of firm's 
internationalization respond, though not exclusively, to these aspects. 
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The international product cycle theory (Vernon, 1966), emphasizes 
technology as a crucial factor of production and is a useful tool in 
capturing the flow of technology across national borders. The 
international product life cycle (IPLC) theory postulates that the 
location of production is determined less by the pressure of imitators in 
other countries than by the decision of the original innovator (or early 
innovators) to first export and then set up subsidiaries abroad. This 
theory, which treats both export and foreign direct investment in a 
unified theory also shows the relative importance of location - specific 
characteristics of host countries and how these characteristics change 
over time as the product itself moves through its life cycle. From the 
date of its introduction on the market, the life of a product can be 
divided into three stages, progressing from the "new" to the "mature" 
and ultimately the "standardized" commodity. The theory relates these 
stages to: 

(a) the choice between exports and overseas production, and 
(b) the locational decisions made by firms - at first in the industrially 

developed countries and eventually in the developing countries. 

Innovation and production in the initial stage of a product's life cycle 
will take place in a country with a large internal market and high per 
capita income. The product and its associated processes will not be 
standardized at this stage; the manufacturer will locate the productive 
facilities close to prospective buyers in order to facilitate 
communication and will adapt the product's specifications to the 
buyers' requirements. Strong product differentiation at this stage will 
mean that comparative cost factors are of relatively little importance. 
As demand expands over time, the product and its production processes 
are likely to become more standardized. Opportunities for mass 
production emerge, costs become a more important factor, and it 
becomes worthwhile to consider setting up production facilities abroad. 

The IPLC theory suggests that the factors encouraging the setting of 
production facilities abroad include: 

- lower labour costs or locational advantages of other kinds; 
- the threat of competition on other countries from local and other 

foreign producers of the now standardized product; and 
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- the fact that, once an investment has been made in learning about 
customers' needs in a particular foreign market and in setting up a 
sales and servicing network, the marginal cost of building a 
production plant to serve that market is considerably reduced. 

While the product is new, costs of the production are relatively 
unimportant. Price competition due to temporary monopoly is relatively 
insignificant and it is not vital for producers to seek countries that 
provide the best location from a cost point of view. At the 
"standardization" stage, on the other hand, with competitive, probably 
cut-price products on the market, output costs become highly 
significant. At this point, when there is also pull from overseas 
demand, the innovator may look abroad for lower-cost, production-
locations and new markets. It is a combination of economic and non-
economic factors that determines whether manufacturing in those 
locations is initiated or not. Commonly, the initiating firm may export 
to other large, relatively high-income markets, and the firm may 
subsequently choose to transfer technology through FDI in order to 
produce locally in the market. 

In the standardized product stage production may shift to low-cost 
locations in developing countries due to the vertically integrated, self-
sustaining nature of the production function. Goods may be exported 
back to the home country or other markets from these low-cost 
locations; or only the labor-intensive phases of production may be 
separated and carried out in countries where the labor is cheapest. 

The IPLC model puts less emphasis on comparative costs and more on 
timing of innovation and the effects of scale economies. The model 
further suggests that within the foreign expansion phase firms in 
possession of technologies will choose different types of operation over 
time, in response to the gradual erosion of their monopolistic 
advantage. 

Although the IPLC model does not address such strategy issues as, for 
instance, why multinational firms transfer technology abroad through 
FDI instead of using arm's-length licensing arrangements, nevertheless 
the model is of particular interest for our purpose not only for the 
notion of why manufacturing technology moves internationally, but 
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also since it explains the timing and destination of the transfer: they 
vary as the innovation ages. 

2.5.7 Firm's Behavioral Models of Internationalization 

Internationalization models of the firm which are based on the theory 
of the growth of the firm (Penrose, 1959) explain the process in which 
the enterprise gradually increases its international involvement. This 
process evolves in an interplay between the development of knowledge 
about foreign markets and operations on the one hand and increasing 
committment of resources to foreign markets on the other. The models 
do not single out technology as resource for transfer, but rather discuss 
technology as one part of the firm's package of resources in order to 
describe the timing and destination of the transfer. 

A behaviouristic perspective of firm's transfer of its technical knowledge 
through FDI is offered by Aharoni (1966), who through a study of 38 
U.S. firms found that investments abroad were rarely based on 
sophisticated and well-structured decision-making process. In most 
cases opportunistic behavior, coincidence and opportunities were the 
triggering factors. The strength of commitment to proceed consistently 
depends less on market growth and profit prospects than on the 
strength of the initiating stimulus. 

According to Aharoni, the initiating forces leading a firm to consider 
the possibility of entering a new market might be classified into those 
arising within the organization and those exogenous to it, stemming 
from its environment. These factors include: 

- an outside proposal coming from abroad: e.g. foreign 
governments, the distributors of the company's products, 
and its clients. 

- firm's fear of losing a market. 
- successful activities of competing firms in the foreign market: 

the "bandwagon" effect. 
- strong competition from abroad into the firm's home market. 

A second behavioural model of internationalization is that of the 
incremental approach (Johanson & Vahlne, 1977, 1990). In the 
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incremental perspective of the firm's internationalization process, two 
factors, commitment and experience, are singled out as important in 
explaining international business behaviour, particularly for the 
establishment of marketing-oriented operations. The model explains 
two patterns in the internationalization of the firm. One is that the 
firm's engagement in the specific country market develops according to 
an establishment chain where commitment of resources, including 
technology, follows a sequence of stages. The second pattern explains 
that firms enter new markets with successively greater psychic distance 
(factors, such as differences in language, culture, political syatems, 
etc.) which disturb the flow of information between the firm and the 
market. Thus firms start internationalization by going to those markets 
they can most easily understand. 

" market knowledge, including perceptions of market 

opportunities and problems, is acquired primarily through experience 

from current business activities in the market. Experiential market 

knowledge generates business opportunities and is consequently a driving 

force in the internationalization process. But experiential knowledge is 

also assumed to be the primary way of reducing market uncertainty. Thus, 

in a specific country, the firm can be expected to make stronger resource 

commitments incrementally as it gains experience from current activities 

in the market." (Johansson & Vahlne, 1990, p. 12) 

The model of the internationalization process allows for three 
exceptions: (a) when firms have large resources, the consequences of 
commitments are small. Thus, big firms or firms with surplus resources 
can be expected to make larger internationalization steps (b) when 
market conditions are stable and homogenous, relevant market 
knowledge can be gained in ways other than through experience (c) 
when the firm has considerable experience from markets with similar 
conditions it may be possible to generalize this experience to the 
specific market (Johansson and Vahlne, 1990). 

The internationalization process model does not indulge in the nature 
of technology; it discusses the process of transferring resources to 
foreign markets in the context of the growth of the firm rather than 
aiming at a particular technology-recipient organization in a foreign 
market. For our purpose, however, the major contribution of the 
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internationalization process model, though implicitly stated, is that 
the firm's transfer of its technological assets to a particular market is 
dependent on its level of commitment to that market, i.e. the higher 
the firm's commitment the more willing the firm is to transfer its 
technological assets. 

2.6 Technology Transfer: Technology Supplier's Decision or 
Supplier - Receiver Relationship? 

Despite the contrasting assumptions that lie behind them, the market 
imperfection MNE models and the internationalization process model 
basically set out to explain why and how firms extend their activities 
abroad. Both the MNE and the internationalization process models 
explain the motives, patterns, modes and the extent of establishing 
operations in foreign markets, which simultaneously involve the 
transfer of firm's resources, including technology. 

Whereas in the MNE models firm's decisions are based on perfect 
information, in the internationalization models it is the behavioural 
factors that form the underpinnings. For instance, on the question of 
location, while the MNE models predict that location is chosen where 
the firm's technological advantage can be enjoyed, the 
internationalization models predict that it would be based on psychic 
distance. On the question of mode of technology transfer, while the 
internationalization models place the decision on uncertainty 
avoidance (i.e. gradual gain of experience will lead to adopting modes 
that require increasing commitment) the MNE model bases the decision 
on firm's perception of transaction cost and rational optimization. 

As the models explain only technology transfer from the technology-
supplier's point of view, overlooking the fact that for transfer to take 
place there need also be a technology-recipient organization the nature 
of whose decisions also determine the outcome and the effectiveness of 
the transfer, they provide only partial explanations. Although according 
to some researchers (Forsgren, 1989) the internalization and 
transaction cost theories make implicit assumptions about the 
existence of partners in the transaction (buyers of firm's technological 
advantage), there are neither in the MNE models nor in the 
internationalization models any discussions about the existence of a 
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partner in the transaction. These models basically concentrate on the 
exploitation of the firm's technological assets in new markets. 
Inasmuch as the discussion relates to transfer of technology from one 
enterprise to another, the above models must be complemented by a 
model of a more inter-organizational kind. 

2.6.1 The Interaction Approach to Industrial Marketing 
and International Transfer of Technology 

Research by the International Marketing and Purchasing (IMP) Group 
has generated a body of research which has added to the knowledge of 
the factors that contribute to the success of companies in industrial 
markets (Håkansson, 1982; Håkansson and Östberg, 1974; Johanson 
and Mattsson, 1985; Turnbull and Valla, 1986; Hallen, et al, 1987). The 
IMP group developed their model through an inductive approach based 
upon the data from a large international study of buyers and sellers. 

The IMP approach owes its origins to several streams of thought from 
within and outside the conventional marketing discipline and draws 
upon inter-organizational theory and new institutional economics 
characterized by the Williamson approach to organization exchange 
(see section 2.5.5). It recognizes two important features in industrial 
markets. The first is that buyers and sellers are active participants; 
neither is passive. Secondly, the buyer/seller relationship exhibits a 
complex pattern of interaction which means that there is often a close 
relationship between the parties, and such relationships are frequently 
long-term and stable, enduring for many years (Wilson and Mö Her, 
1991). 

According to the interaction approach of the IMP group, a wide range of 
variables affect the relationship between the buyer and seller, and to 
understand and analyse such industrial markets it is necessary to look 
at more than individual transactions between companies. These 
variables fall into four groups: 

- the elements of interaction involving product, information, financial 
and social exchanges. 

- the characteristics of the parties involved both as organizations and 
individuals 
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- the environment within which the interaction takes place, including 
geographic and cultural distance. 

- the atmosphere surrounding the interaction. This is built by short-
term exchanges and long-term relationships, which can be described 
in terms of power/dependence in the relationships, the degree of 
conflict/cooperation, and the overall social distance -
a combination of physical and psychic distance-between the 
parties arising from mutual attitudes and perceptions. 

The interaction model views the relations between supplier and 
customer in the following manner: (a) both are active participants in 
the market. Each may engage to find a suitable supplier or customer, to 
prepare specifications of requirements or offerings and to manipulate or 
attempt to control the transaction process; (b) while the nature of their 
relationship may be built up during the course of a single major 
transaction, the relationship is frequently long-term, close and 
involving a complex pattern; (c) the link between them often becomes 
institutionalized into a set of roles that each party expects the other to 
perform in terms of responsibilities and decisions, and would clearly 
involve conflict and cooperation (Håkansson, 1982, pp 10-27). While 
the focus is on a two-party relationship, the interaction model can also 
be applied to a several party relationship ( Ford, 1980, 1984). 

In the interaction approach, the two counterparts, i.e. the supplier and 
the customer are represented simply: 

- at the organizational level by technology, structure and strategy. 
- at the individual level by aims and experience. 

In the interaction model, relationships develop through interaction in 
which the parties build mutual trust and knowledge; interaction means 
strong commitment to the relationships (Ford, 1979). According to Ford 
(1990) it is possible with the aid of the interaction model to identify 
and study connections between the variables on different levels, e.g. 
relate parties in the exchange process to the interaction environment, 
or to investigate the linkage between variables in one variable group, or 
to explore the relation between the variables within a sub-group. While 
some of the relationships between the above-mentioned variables are 
more obvious and documented, others are more hypothetical. In fact, 
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"the whole picture has never been studied in totality" (Ford, 1990, 

p. 19). 

In view of the above, the interaction approach which is a descriptive 
and explanatory framework of industrial market dynamics is also 
relevant to the theme of our study. According to this approach the 
reality of industrial marketing is one of exchange processes and 
adaptive behaviour of both parties taking place through organizational 
interaction over time. The interaction model is an appropriate 
analytical tool for investigating international transfer of technology 
because it permits idiosyncratic international marketing strategies 
contingent on environmental and experiential conditions. This model 
provides a way to explore the importance of ongoing relationships 
between the technology supplier and the technology receiver, rather 
than as a single and finite action by the technology-supplying firm. 

The theoretical development and close consideration of explanations 
offered by various models as reviewed in this chapter has been 
necessary in order to conduct our study which aims at a longitudinal 
depiction of international transfer of technology between enterprises in 
different countries. While the MNE and internationalization models 
explain motives, patterns, and modes of transfer solely from the 
standpoint of the firm supplying the technology, the interaction model 
can provide an explanation for the process of international inter-firm 
transfer of technoogy as the outcome of interaction between the 
technology supplier and the technology-receiver. 

2.7 The MNE and Transfer of Industrial Technology to Developing 
Country Enterprises 

Technological assets, which in a broad sense include production 
secrets, management and organizational techniques and marketing 
skills, not only provide the main source of advantage to the 
multinational enterprise, but they are also the MNE's most desirable 
attributes as seen from the point of view of the industrially developing 
countries (IDCs). In these countries, the strategic importance of 
technology for stimulating economic growth has become ever more 
apparent. Commonly accepted wisdom would posit the relationship 
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between science, technology, and economic development symbolically in 
the following way* (Frame, 1983) 

Science Technology ^mmj> Productivity Economic Growth 

Developing countries have increasingly become aware that their 
development goals, desires, and strategies are all intricately tied to 
their ability to obtain technology from sources external to their own 
country. The use of modern and suitable technology, know-how and 
advanced equipment frequently enable these countries to shorten the 
development cycle of key industrial or infrastructural projects, 
overcome the many serious development bottlenecks and narrow the 
technological gap with the industrially developed countries. 

The significant role, then, of technology in the development process is 
coupled with the fact that the MNEs control a great deal of it both in 
proprietary and non-proprietary form. MNEs' search for further gain 
and growth, coupled with the need felt in IDCs to increase national 
output, employment, and foreign exchange revenues have resulted in a 
situation with potential gains for both parties. Whereas MNEs can offer 
capital, technology, export opportunities, etc., developing countries can 
offer markets, raw materials labour and a general environment in which 
corporate equity can function (Frank, 1980). The long - term economic 
cooperation with MNEs is, therefore, becoming an integral part of 
economic policy and development strategy of many IDCs (UNCTC, 
1988). 

The IDCs recognize however that the MNE's interests differ from their 
own national interests. While deveoping countries may want the MNE 

(*) This order of relationship has been contested by some researchers, e.g. Rosenberg 

(1982). 
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to play an important role in its development program, the MNE itself 
operates according to corporate objectives that may or may not 
correspond to the developing country's development aims. 

To maintain a large enough technological advantage over potential 
producers in the host country it is vital to MNEs not only to remain 
competitive but also to retain bargaining power against national 
control policies. To maintain their technological advantages over time 
MNEs, in addition to safeguarding their know-how secrets, rely on 
trademarks and patents (although the latter normally granted by law 
expire after a fixed number of years) and most effectively allocate 
considerable resources to developing new technologies and 
technological improvements (Hood and Young, 1982). 

From the IDC perspective, technology transfer is primarily carried out 
in the context of country's industrialization program, which is 
generally regarded as the most efficient strategy for national economic 
and social development. The IDCs, thus, expect technology suppliers to 
cooperate in transferring technology that is supportive of their 
development objectives. This involves: 

1. transfer of technology that is responsive to their economic, social 
and environmental requirements, 

2. avoiding excessive cost and pricing of technology transfer, 

3. ehminating restrictive clauses that adversely impact their economic 
resources and, more importantly, the future development of their own 
technical capability, for instance, in the sphere of volume restrictions, 
restrictions on exports, tied purchases, etc. 

4. preventing cartel-like arrangements among technology suppliers 
that artificially reduce alternative sources of technology available to 
technology recipients, 

5. avoiding excessively long duration of contracts which may mean that 
technology may become outdated, or become inadequate for the new 
needs of the recipient (Bautista, 1990). 
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In order to clarify the conflicting objectives and perspectives of the 
MNEs and IDCs, a comparison of the two parties' perspectives vis a vis 
the technology transfer process is shown in Table 2.1. 

Table 2.1: A Comparison of MNE and Developing Country's 
Perspectives of International Transfer of Technology 

Motives 

MNC 

Perspective 

Market entry 

Market protection 

Developing Countrv 

Perspective 

Industrialization 

Economic development 

Activity Foreign investment 

Sale of technology 

Acquisition of 

technology 

Selection 

Criteria 

Market potential 

Return on investment 

National objectives 

(development plans) 

Mechanism FDI, Joint venture, 

Licensing, etc. 

Industrial cooperation 

with foreign enterprise 

Control Corporate National/ corporate 

Source: Revised version, Bröden (1983, p. 12). 

The outstanding issues involved in the MNE's transfer of technology to 
enterprises in developing countries can be catagorized as: choice and 
adaptation of technology; modes of transferring technology; technology 
pricing and cost of technology transfer; age and intensity of technology; 
timing of technology transfer; government control of technology 
transfer, and negotiating technology transfer agreements. In the next 
section, these issues will be discussed and the empirical literature on 
each of the topics will be reviewed. 
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2.7.1 Major Issues and Empirical Studies 

In connection with the transfer of technology by MNEs to developing 
country enterprises, there are a number of issues within the context of 
the present study that have raised heated discussions among policy
makers and have, in turn, motivated empirical studies by researchers. 
Outstanding among these issues are choice and adaptation of 
technology, modes of transferring technology, pricing and cost as well 
as age, intensity and timing of technology transfer. In the following 
sections, these topics will be taken up for discussion and relevant 
empirical studies will be reviewed. 

2.7.1.1 Choice and Adaptation of Technology 

There is a general consensus that characteristics of technology are 
largely determined by the nature of the economies for which they are 
designed, and usually reflect the income levels, resource availability, 
resource costs, and the system of organization of production in the 
country for which technology is designed (Stewart, 1978). When a new 
technology is transferred to a new environment some adaptation may 
be needed for the firm to use it more efficiently. 

Normally, when an MNE undertakes a horizontal investment to 
manufacture an existing product in a new country, the firm typically 
tries to construct a facility similar to the original one. Adaptation 

occurs to adjust to a different climate, and so forth. In short, 
adaptations are minor and allow for differences that may exist in the 
recipient supply sources and markets. This is generally the case when 
technology is transferred from one industrialized country to another. 

In the case of developing countries, however, the process of adaptation 
can be more difficult. The recipient may also prefer to have the 
technology altered to utilize its productive factors in different degrees. 
These two types of adaptations are not equivalent. The latter, often 
referred to as "appropriate technology," has raised a great deal of 
international controversy. Many developing countries believe that the 
technology imported by foreign firms should not be the same as that 
used in capital - rich countries with large markets, but should 
appropriate the factor endowments of the host country. This usually 
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means that the imported technology should be more labour intensive 
and smaller scale. Vernon (1966) points out that the best technology 
for low-cost production in the developed countries is often the best 
technology for production in the developing countries. 

The availability of commercially feasible technology alternatives varies 
from industry to industry. In some fields, a considerable choice in 
production technologies exists. In other industries, significant 
technology alternatives may not be readily available. The nature of a 
process or product can determine the extent to which technology 
alternatives might be available (Amsalem, 1983). Empirical studies 
show that, although some flexibility does exist, the resultant 
adaptability of technology by MNEs may not be very great and MNEs 
seldom favour the development objective of the Technology receiving 
country in this respect (Lall, 1978). Various studies shed light on the 
following: 

- Wells (1984), in a study of several light manufacturing industries, 
shows that although alternative technologies were available, and were 
in fact used by smaller firms, none of the ten multinational firms 
included in the sample chose labour-intensive technologies for transfer. 

- Morely and Smith (1977) investigating metal-working industries in 
Brazil found that although there were alternative techniques available, 
the choice among these technologies did not substantially alter the 
capital/labour ratio, and very little adaptation was made. 

- Prasad (1983) who studied medium-sized U.S. firms operating through 
subsidiaries in Ireland discovered that there is very little difference 
between the process and production technologies used by the MNCs in 
the U.S. and in the Irish subsidiaries. 

- Reuber, Crookell, Emersohn, et al. (1973) found that 70 % of the 
firms in their sample actually undertook no adaptation and the limited 
changes in technique that were made were primarily to scale down 
plant and equipment to lower production volumes. 

- Davies (1977) discovered that only a small proportion of his sample 
of U.K. multinationals in India devoted resources to adaptation. MNEs 
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were concerned solely with the provision of information on the British 
products and process, leaving their India partners to make their own 
adjustments. 

- Yeoman (1984) who undertook a study of thirteen U.S.-based 
multinational firms in three industries (pharmaceuticals, machinery 
and equipment, and household appliances) showed that a wide range of 
techniques were used and that the mix of labour and capital was not 
rigidly set by modern production technology. The study showed that the 
extent to which the firms adapt their technology to foreign costs 
depends primarily on two variables: the price elasticity of demand faced 
by individual firm and the relation of manufacturing costs to total 
costs. The larger the value of each of these variables, the greater the 
extent of adaptation. 

Looking at technology adaptation from the receiver's point of view, 
research on Korean firms by Westphal, et al (1975) show that 
adaptations take place through changes that stretch the capacity of 
existing plants, break bottlenecks in particular processess, improve the 
use of by-products, adjust to new input sources, alter the product mix, 
and introduce a wide variety of incremental improvements in the 
processes and product designs. 

With a view to the above, most empirical research indicates that due to 
reasons of cost or non-functionality MNEs seldom take the initiative to 
adapt their technology to the technology recipient's conditions. 
According to Kojima (1975), this is to be expected, because the very idea 
of FDI is to transfer superior production functions which replace 
inferior ones in the host country. He is supported by Lall (1978) who 
argues that one of the main sources of the multinational firm's 
competitive advantage that enables it to grow is precisely the 
possession of advanced technology, combined in a profitable package of 
marketing, administrative and financial factors, which can be applied 
with little adaptation to different areas. 
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2.7.1.2 Modes of Transferring Technology 

The modes of transferring technology internationally (alternatively, 
referred to as transfer mechanisms, channels, or institutional 
arrangements) generally differ in terms of the degree to which they 
permit the technology-owning enterprise to maintain control over, or 
limit access to, technology. As with any economic decision, firms assess 
the costs of control against the economic rents of control. The modes 
that MNEs commonly use for moving technology and technological 
know-how are foreign direct investment (FDI) through wholly-owned 
subsidiaries (intra-firm) or joint ventures, and arms-length contractual 
arrangements such as licensing. FDI offers the highest control. 

Throughout the 1960s, FDI was the predominant mode used by MNEs 
for foreign expansion and a prime source of technology acquisition by 
developing countries. With the increased regulation of FDI in many 
developing countries new modes of technology transfer such as joint 
ventures and non-equity contractual arrangements, mainly licensing, 
became the new interface between the MNEs and enterprises in the 
developing countries during the 1970s and 1980s (UNCTC, 1978, 1988; 
Marton, 1986). 

Determinants and choice of mode for international transfer of 
technology is a subject that has generated considerable interest among 
researchers. Various researchers have described how the type of 
technology transferred, the commitment of the Supplier firm, and the 
duration of the arrangement are functions of the transfer mode 
(Baranson, 1970; Root, 1982; Young, et al,1987). 

Major empirical studies indicate that: 

- Choice of transfer mode, to a certain extent, seems to be industry 
dependent. For instance, FDI has been more important when 
pharmaceutical technology is transferred internationally, and licensing 
and joint ventures have prevailed in the transfer of plastic industry 
(Pavitt, 1971). Similarly, whereas in the aircraft industry there has been 
no significant foreign investment (Pavit, op cit), in the case of 
petrochemicals licensing becomes the dominant form of international 
transfer when the technology becomes mature (Stobaugh, 1969, 1970). 
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- The age of technology determines the principal channel through 
which technology is exploited in foreign markets. For instance, when 
R&D projects by a sample of 23 U.S. firms were investigated, FDI was 
the dominant mode during the first 5 years after their 
commercialisation, but in the second five years after the introduction 
of technology licensing gained in importance (Mansfield, Romeo, and 
Wagner. 1979). On the other hand the same study revealed that while 
product innovations would first be exploited abroad by foreign 
production, process innovations are usually exploited through exports. 
Other studies support the observation that the degree of preference for 
transfer mode changes from FDI to licensing as the innovation ages 
(Vernon and Davidson, 1979). 

- Firm's technological lead impacts the choice of transfer mode. While 
licensing activity is higher for non R&D-intensive firms in the early 
years of a product's life, R&D-intensive firms exhibit rising rates of 
licensing as the product ages (Davidson, 1980). 

- Experience encourages the use of FDI. Equity participation in 
initiating foreign manufacturing correlates significantly with the parent 
firm's aggregate number of prior transfers, the number of prior transfers 
by the parent firm in the industry, and the number of earlier transfers 
of a given product (Davidson, 1980). Firms with long experience of 
foreign production also seem to be more intended to establish majority-
owned affiliates than joint ventures for exploiting their technological 
assets. Firms with brief experience of foreign production and with 
highly diversified product lines seem to be most likely to choose 
minority ventures (Blomström and Zejan, 1989). 

- For multinational firms that license only to supplement their FDI, 
the amount of licensing is greater for companies that spend more of 
sales on R&DX are more diversified, are among the smaller firms in their 
industry and have relatively less experience with foreign operations 
(Telesio, 1979). 

- Licensing activity is influenced by the licensor firm's organizational 
structure. Firms organized by domestic divisions use a higher rate of 
licensing than functionally organized firms. Global product firms make 
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extensive use of independent licensees, and global matrix firms use 
foreign subsidiaries (Davidson, 1980). 

- The MNE's propensity for licensing increases the higher the level of 
indigenous technical capabilities in the technology receiving country, and 
decreases the lower the level of industrialization in that country 
(Contractor, 1984). 

- The profitability of using wholly-owned subsidiaries instead of 
licensing is greater for new technologies, for technologies with fewer 
previous transfers, for technologies closely related to the transferors's 
principle line of business, the more R&D-intensive is the transferor, if 
the transferor had an affiliate in the receiving country prior to the 
transfer, and for transferors with more prior technology transfers 
(Davidson and McFetridge, 1984). 

- The decision to license or invest also depends on the competitive 
conditions facing the technology-owning firm, and the characteristics of 
the country in which manufacturing facility was to be located. 
Baranson (1970), and Stobaugh (1984) found that when only a few 
firms possessed competing technologies, most transfers were carried out 
through wholly-owned subsidiaries but that when many firms owned 
similar technology the use of joint ventures or licenses is much more 
prevalent. Stobaugh (1988) also shows that the tendency of the 
technology owner to use licensing instead of FDI increases in the case 
of transfers to (a) developed countries, and (b) large markets as 
competition in technology and product markets increase. 

2.7.1.3 Technology Pricing and Cost of Technology Transfer 

As technology is largely a phenomenon that involves proprietary 
ownership rights it is not a freely available factor of production. There 
are costs incurred in its creation and its transfer. (The "sunk cost" 
argument is rejected by business firms. They believe that the sale of 
present technology should not only cover sunk costs but also revenue 
to fund future R&D). 

Madeuf (1984) makes a distinction between technology cost and 
technology transfer cost. The former, according to him, refers to 
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marginal cost of technology per unit of final product, and the latter to 
the marginal cost per transfer agreement. Like other markets for 
ownership assets, the imperfection of the technology market renders 
the pricing and its transfer cost mdeteirninate. Madeuf argues that for 
international transfer of technology to take place, the increase in the 
technology receiver's income must be higher than the transfer cost of 
the supplier. Negotiation between the two parties deals precisely with 
how that portion of the revenues exceeding the transfer costs is to be 
divided. 

Empirical research on international technology pricing is limited 
because first, so many intra-firm transfers occur, and second, 
companies are often reluctant to reveal what they regard as sensitive 
data. In connection to royalty rates charged by licensors for their 
technology both Baranson (1970) and Caves (1982) hold that 
competition among supplier firms is the major determinant of 
technology pricing. Futhermore, Alam and Langrish's (1981) research 
on developing countries shows that the rate of royalty charged 
increases with the technology supplier's prestige, brand name, and 
whether the firm is MNC or not. 

As to transfer costs, empirical studies by Teece (1976, 1977) and 
Contractor (1980, 1981) show that transfer costs to the supplier are 
much higher than their theoretical value, which is nil or negligible. 

According to Mansfield's studies, technology transfer costs average 
about 20 per cent of the total cost of establishing an overseas plant. 
These costs include four groups of outlays: costs for engineering 
consultation prior to building the plant, costs of transferring 
engineering information concerning the process and/or product and of 
supervising the detailed engineering, R&D costs involved in adapting 
the technology, and costs due to low labour productivity and poor 
product quality during the period when the workers are learning to 
utilize the new technology (Mansfield, 1975; Mansfield, et al ,1983). 

Teece (1976, 1977) discovered that in a sample of 26 cases of technology 
transfers by U.S. MNCs undertaking horizontal transfers in the design 
stage of products which fell into broad categories of chemicals, 
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petroleum refining, and machinery industries, transfer costs averaged 
19 per cent of total costs of the project (with range from 2 to 59 %). 

As to the determinants of transfer costs, findings by various researchers 
show that: 

- The magnitude of transfer costs varies across industries; 
- The transfer costs decline after the first application of technology 
(Vernon, 1979; Teece, 1977) and with increasing experience of the 
technology supplier (Davidson, 1980). 
- Provided transfer occurs between similar countries, the international 
costs of technology transfer is not always more expensive than the 
domestic transfer of technology (Lyons, 1987; Mansfield, Romeo and 
Wagner, 1979). 
- In most cases, the costs will be higher in licensing than an internal 
transfer to an equity affiliate (Casson, 1979). 
- Transfer costs are higher when the underlying technology is labour 
intensive rather than capital intensive (Teece, 1981). 
- In a systematic identification of the major determinants of the 
transfer costs in manufacturing projects Teece singles out the following 
seven factors: size of the supplier firm; age of the technology; degree of 
the technology diffusion understanding of the transferred technology; 
technology recipient's R & D capacity; technology recipient's general 
manufacturing skills; and level of the host country's development 
(Teece, 1977). 

2.7.1.4 Age and Intensity of Technology and Timing of Technology 
Transfer 

Technology is commonly classified by its evolution through a 
marketplace*. A company that wants to get the most out of its 
technology must plan carefully to realize the full market value of the 
technology at all stages of its life-cycle evolution (Ford, et al, 1981). 

(*) Some researchers have divided the technology life-cycle (TLC) into six basic 

phases: (1) Cutting-edge (2) State of the Art (3) Advanced (4) Mainstream (5) Mature (6) 

Decline (Popper and Buskirk, 1992). 
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MNEs have traditionally been reluctant to transfer what they consider 
"core" technology to non-controlled firms overseas. In spite of the 
increasing pace of technology transfer, the mean age of technology 
transferred by MNEs to noncontrolled foreign firms continues to be 
significantly higher than that of technology transferred to subsidiaries 
in both the industrially developed and developing countries. Mansfield 
and Romeo (1980) found that technology transferred to developing 
countries is on average four years older than that which is in use in the 
home country. Other research has also shown that technology 
transferred to developing countries also differs with the home country 
of the MNEs; Japanese firms, for instance, transfer more mature 
technology than American firms ( Mason, 1980 ). 

As to the intensity of technology (level of technological sophistication 
of products, components, management and production techniques, 
popularly classified as high-technology or low-technology) transferred 
by multinational firms to developing countries, Baranson and Roark 
(1985) who explain that any definition of high technology is necessarily 
relative and depends in part on the technological gap between the 
suppliers and receivers of technology, offer the following reasons for the 
increasing willingness of the MNEs to transfer high technology to the 
industrially developing countries*: 

- gaining or maintaining presence in expanding markets considered 
vital to the firm's future. 

- the new international division of labour requires that MNEs, in order 
to optimize their global operations, transfer high technology to certain 
developing markets. 

- to earn returns on technological asets that are not considered 
essential to the firm's business, that are widely available elsewhere, or 

(*) Baranson and Roark (1985, pp.25-26 ) explain that" the dynamics of technological 

change preclude a final delineation of specific goods or industries that can be 

considered as high technology." Furthermore, they quote two proxies to measure 

technological intensity: 

(1). the number of scientists and engineers engaged in R&D as a percentage of the firm 

or industry workforce, and (2). expenditure on R&D as a percentage of value-added or 

total sales. 
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that is no longer commercially viable. 

The same authors give the following factors for the increased bargaining 
power of some of the developing countries in gaining access to high 
technology: increasing commercial astuteness, technical absorptive 
capabilities at the enterprise level, public policies that regulate and 
promote the transfer and absorption of high technology. 

Timing of intematinal transfer of commercial technology refers to 
questions that relate to if, when, and how often a technology is 
transferred abroad. Empirical studies have investigated the impact of 
such variables as environment, firm, and technology characteristics on 
timing (Zander, 1992). Vernon's conclusions on product life cycle 
(Vernon, 1966, 1979) have been confirmed by various studies. 

Additional research show that: 

- the initial transfer lag (the time that passes before manufacturing 
technology is transferred the first time) has decreased steadily over time 
(Zander, 1992). Whereas less than 10% of the products developed in 
the U.S. between 1945 and 1949 were produced abroad within one year, 
over 32% of the products introduced between 1970 and 1975 were 
produced abroad within one year (Davidson, 1980). 

- Firm's experience play a significant role in explaining transfer 
timing patterns. Initial transfer lags are shortened when experience 
increases (Davidson, 1980) 

- U.S. based firms are becoming more willing to transfer their new 
technologies overseas (Baranson, 1976). In a sample of U.S. firms from 
a wide range of industries, the mean age of technologies transferred to 
subsidiaries in developed countries was 6 years, whereas those 
transferred to developing countries was 10 years. In the part of the 
sample where technologies were transferred to subsidiaries in developed 
countries, the proportion of transfer of less than 5-year old 
technologies was about 27% during the period 1960-1968, and 
increased to 75% during the period 1969-1975 (Mansfield and Romeo, 
1980). 
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2.7.1.5 Control of International Technology Transfer 

Monitoring and control of international transfer of technology both by 
MNEs' and technology receiver' home countries reflect the reality that 
the private interests of the buyers and sellers of technology diverge from 
the national interests of the countries. Whereas MNE home countries' 
control of technology transfers stem from concern for losing 
international competitiveness, protection of tax revenues and national 
security reasons, the developing countries' control is largely motivated 
by their determination to increase national benefits from technology 
acquisition (Dunning, 1981). 

Developing countries seek to influence the amount, type and conditions 
for technology transfer through national policies. To achieve these ends 
many of them have introduced legislation requiring the registration of 
all documents and agreements that have to do with payments to foreign 
firms for patent rights, trade mark authorizations, technical knowledge, 
engineering, technical assistance, etc. The main instruments used by 
these countries are pressure for reduced payments, mmimizing foreign 
exchange costs, more appropriate technology and more local R&D 
(Sagafi-Nejad, et al., 1981). 

Although developing countries have for some time striven to introduce 
an international code to govern technology transfers, the principal 
control environment for the multinational firm is still at the national 
level. It is with a view to diversified national controls that MNEs 
explore the feasibility and benefits of alternative strategies of 
tjansferring technology to local enterprises in different countries. 

2.8 Conclusions 

This chapter had a three-fold function: to critically examine the 
established theories' treatment of the international transfer of 
technology at the firm level, to facilitate the construction of the model 
in the next chapter through theoretical and empirical review, and to 
support the scrutinization of the results of the study in drawing 
propositions in Chapter Nine. The reviewed literature clearly reflect 
both the static nature of the economic models and the focus on the 
technology-supplying firm's perspective. The interaction approach to 
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industrial marketing was introduced in order to provide a complement 
to the established models and to serve a longitudinal study of 
international transfer of technology at the firm level in a dynamic 
fashion. Against the conceptual and empirical background in this 
chapter, the next chapter will propose a dynamic model of decisions 
and interactions for IITT which will form a basis for empirical 
investigation. 
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CHAPTER THREE 

A Model for Analysis 
ITTT: Decisions and Interactions 

3.1 Introduction 

In this chapter a model will be developed to study the process of 
international inter-firm transfer of technology (IITT). The model is 
created on the basis of both theoretical and empirical research and it 
will - in chapter nine - be applied to the Swedish firms' transfer of 
technology to China. The main characteristics of the model are that 
IITT develops not only out of decisions by the technology-supplying 
firm, which underlies the MNE models (Hymer, 1976; Dunning, 1983; 
Caves, 1983; Buckley and Davies, 1980; Casson, 1987), but also 
decisions by the technology-receiving firm, as well as the interactions 
that take place between the two parties over time. The focus of the 
model used for analysis is, thus, not on one of the parties but the 
relationship between the technology-supplier and the technology-
receiver (Håkansson, 1982; Ford, 1990; Turnbull and Valla, 1986). The 
main components of this model, as shown in Figure 3.1, are: (a) the 
environment surrounding the technology transfer, (b) the actors i.e. the 
technology-supplier (TS) and the technology-receiver (TR), and (c) 
technology, as an intermediate element and the basis for the 
interaction between the TS and TR. 

Drawing on the interaction approach to industrial marketing, the 
interactions between the TS and TR are made up of short-term 
exchanges and long-term relationships. The short-term interactions 
affect and will be affected by long-term interactions, or relationships 
between the TS and TR. What is exchanged in the short term varies 
widely between different relationships, viz, a turn-key project, a license 
contract, a joint venture, etc. In this study business arrangements will 
be limited to licensing and joint venture. The model also establishes 
connections between the components, and emphasizes the dynamic 
time-frame of IITT in terms of stages - pre-negotiation, negotiation, 
technology transfer, start-up, and long-term development stages -

7 1 



so that the case studies can be analyzed in a longitudinal perspective. 
In the following sections, the IITT model will be constructed in a step
wise manner and its various components shall be discussed separately. 
Figures 3.1, 3.2 and 3.3 depict the evolution of the model. 

ENVIRONMENT 

TECHNOLOGY 
SUPPLIER 

TECHNOLOGY 

TECHNOLOGY 
RECEIVER 

Figure 3.1: The Main Components of the IITT Model 
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3.2 Outline of the Model 
3.2.1 The Environment 

A key feature of IITT is its particular environmental influence on the 
interactive process that takes place between the TS and the TR. The 
environment not only serves as a background, but also influences the 
relationship development between the participants. The success and 
development of HTT is determined to some degree by organizations and 
individuals outside the TS and TR firms, as well as by the more general 
country-specific factors of the economic, technological, cultural, social, 
political and legal characteristics of their countries. Technology 
transfer between firms situated in countries with considerable 
economic and psychic distance, e.g. between firms in industrialized and 
developing countries, is likely to include difficulties and frictions which 
differ in kind from that between firms where both are located in 
industrialized countries. In the latter case, the receiver of technology is 
technologically literate and the environment is conducive to efficient 
and effective transfer, absorption, and diffusion of technology, whereas 
in the former there are substantial gaps in technical capability, and 
social and administrative infrastructure (Buckley and Clegg, 1991; Lall 
and Streeten, 1977). 

It is generally agreed that when discussing transfer of technology to 
industrially developing countries, three characteristcs of the 
environment, more than any other, are most decisive for IITT: These are 
government policy, cultural distance, and technical absorptive capacity 
in the TR's home country (Baranson, 1970; Contractor and Sagafi-
nejad, 1981; Marton, 1986; Robinson, 1988). 

3.2.1.1 Government Policy 

Whereas industrialized countries' controls of technology transfers stem 
from concern for losing international competitiveness, protection of tax 
revenues and national security reasons, developing countries' control 
are largely motivated by determination to increase national benefits 
from technology acquisition. In developing countries, governments are 
involved in national development policies and determine the national 
composition of demand, production, and employment as well as the 
total structure of foreign economic relations including the acquisition 
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of technology, industrialization policies, resource allocation, the 
productivity of external resources, the support for different types of 
industries and firms. Furthermore a government's role as supplier of 
infrastructural services such as electricity, telecommunication, public 
transportation, etc. can influence the TS's operations. ( Reuber, et al, 
1973; Frank, 1980). 

Developing countries seek to influence the amount, type and conditions 
for technology transfer through national policies To achieve these ends 
many of them have introduced legislations requiring the registration of 
all documents and agreements that have to do with payments to foreign 
firms for patent rights, trade mark authorizations, technical knowledge, 
engineering, technical assistance, etc. (Robinson, 1980; Poynter, 1982). 

Generally speaking, developing countries' objectives are to ensure that: 
- imported technology is appropriate to their needs; 
- charges for technology, explicit and concealed, are not excessive; 
- restraints in the agreements signed (e.g. limiting the markets in 
which the licensee can sell, or duration of the agreement) are 
miriimized. 

- local R&D is encouraged. 

The above restrictions often put the TS in a negotiating position vis å 
vis the local government for approval of its application for registration. 
From the perspective of the TS firm national laws governing technology 
transfer can contribute to uncertainty in the technology transfer 
process. These uncertainties (risks) fall within three broad categories: 
loss of intellectual property rights, loss of revenues, and loss of markets 
(Sagafi-Nejad, et al,1981; Doz, et al,1981; Lecraw, 1983, 1984; Lecraw, 
et al, 1989; Dunning, 1988). 

3.2.1.2 Cultural Distance 

The national culture, the essence of which is the collective mental 
programming which prevails in a society, influences the process of 
international transfer of technology. Cultural similarities and 
differences are critical elements that may affect all facets of technology 
transfer. This may include the transmission of a scientific theory, an 
engineering capability, or a management system. Similarly, they may 
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impact various phases of the IITT process from planning (including 
setting goals and objectives, defining needs and criteria), to systems 
analysis (including examination and synthesis of alternatives, selecting 
optimum targets, and writing specifications), to program 
implementation (including work definition, scheduling, budgeting, 
procurement and control systems (Hofstede, 1983; Harris and Moran, 
1989; Kediaand Bhagat, 1988; 1985; Ogbor,1990) 

Cultural values, social organization, and behavioral patterns have a 
direct bearing upon a society's willingness and ability to adapt and 
absorb technology. Preferences in product and equipment design and 
relative efficiency, in particular production techniques, are also 
strongly influenced by these socio-cultural factors. Attitudes toward 
authority and change, achievement motivation, and the desire for 
material gain have an impact upon managerial proficiency and labor 
productivity. Similarly, the propensity to innovate and take risks and a 
belief in scientific method are basic ingredients of the entrpreneurial 
function in technological transformation (Terpstra and David, 1985) 

The differences between the TS's and TR's cultural perceptions often 
hinder their interaction. A successful transfer of technology would thus 
require that cultural barriers are overcome and cultural issues be 
considered (Kedia and Bhagat, 1988). 

3.2.1.3 Technical Absorptive Capacity 

The most important aspect of successful technology transfer is the 
ability of the host country and the TR to absorb the technology 
effectively. Even if the initial legal hurdles of IITT are overcome by the 
TS, the technical absorptive capacity and the technological capabilities 
available in the TR's country (in the core as well as the allied industries 
of the technology to be transferred ) will ultimately affect the success of 
technology transfer (Contractor, 1980 b, 1981; Prasad, 1981; Parry, 
1981). 

The technical absorptive capacity of a country, according to one 
researcher, includes measures of a country's economic development 
(per capita GNP), industrialization (manufacturing as a percentage of 
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GDP), and the indigenous technological capability (number of research 
scientists in a country). (Contractor, 1980; Stephenson and Zoe. 1987). 

The absorptive capacity is frequently taken for granted in developing 
countries. As a consequence, not enough is done to make certain that 
the receptiveness actually exists. For a successful technology transfer a 
substantial effort is required in building a scientific and technological 
infrasrtructure not only within the TR enterprise but in the 
institutional environment surounding and supporting it. The TR should 
be adequately prepared technically as well as managerially and 
psychologically to accept, adapt and use the technology. Furthermore, 
it is necessary that TR's local suppliers learn to raise their own abilities 
to match the imported technology so as not to undercut the value of 
the technology received from abroad, by producing components of a 
quality lower than that needed or not knowing how to maintain and 
repair the product (Reuber, et al,1973; Frank, 1980). 

The cost of IITT also has much to do with the TR country's absorptive 
capacity. The cost may be relatively low where local people have already 
mastered the relevant skills (the result of large and long-standing social 
investment in education and training), where enterprises capable of 
applying the technology exist, or where the necessary inputs (raw 
materials, energy, water, space, component parts, etc.) are readily 
available at reasonable cost and acceptable quality. 

There is some evidence that a country's absorptive capacity vis-å-vis 
imported technology relates positively to per capita GNP. The point has 
been made that the higher a country rates against these measures, the 
more it is inclined to import proprietary rights without associated 
technical assistance when receiving technology (Contractor, 1980). 

Although it has been argued that technological knowledge is highly 
differentiated and specific to firms and the products they produce, 
nevertheless, in order to evaluate a technology transfer project it is 
necessary to begin by examining the spectrum of capabilities in an 
industry or allied industrial groups. It is said that the technological 
capability level (which involves acquisition, adaptation, enhancement 
and creation of technology) in a country, industry, and a company are 
related. Although difficult to quantify, some guidelines have been 
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suggested to describe a country's technological capability: the existing 
inventory of trained scientists and engineers; skilled technicians; 
current technological structure; capital investment; government's 
support for research, R&D expenditure, and the population's level of 
education (Afriyie. 1988 ; Dahlman and Westphal, 1982; Pavitt, 1985). 

3.3 The Firms: 
Technology Supplier (TS) and Technology Receiver (TR) 

IITT is dependent on decisions taken by the participant firms, 
organizations and individuals, who initiate, organize and implement 
the interaction process. A firm's IITT strategy is contingent upon 
environmental characteristics (Goodnowand Hanz, 1972; Aaker, 1984). 
The relationship between environment and strategy is moderated by 
vehicles such as managers' attitudes and firm characteristics -
resources and overall strategy, international experience, industry and 
competitive structure - and company fit between TS and TR. 

3.3.1 Firm Characteristics 

3.3.1.1 Managerial Attitude. Organizational reactions to 
environmental stimuli are much more likely to be consistent with 
managerial perceptions of the environment than any "objective" 
indicator of an environmental condition is likely to predict (Miles, et al, 
1974). Managers have their own personal interests, ambitions, 
expertise, perceptions and goals. Managers' attitudes will be a function 
of their perceptions about I ITT: that is, how they perceive the role of 
IITT in the firm's international business strategy. At times, individuals 
from the TS and TR build up strong social bonds which influence the 
strategic decision of the respective firm in IITT (Aharoni, 1966; Bilkey, 

1978) 

3.3.1.2 Firm's Resources and Overall Business Strategy are critical 
factors in IITT, particularly with regard to the mode of transfer. The 
more abundant a firm's resources in management, capital, production 
skills and marketing skills the more numerous its options both in 
tjansferring and in acquiring technology internationally. A company 
with limited resources is constrained to engage in transfers that call for 
only a small resource commitment. Resources must, however, be 
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joined with a willingness to commit them to IITT. It is also important 
to take into account a firm's overall, and particularly 
internationalization, strategy. A firm that enters foreign markets 
through wholly-owned subsidiaries may behave differently from the firm 
which has developed a strategy of transferring its technology through 
licensing (Davidson, 1982; Root, 1982; Johanson and Vahlne, 1990). 

3.3.1.3 International Experience. For most firms international 
commitment has grown along with international experience over a 
period of time; success in international technology transfer has 
encouraged more international commitment. A firm's past experience 
provides not only a strong motive for technology transfer, but also 
demonstrates the possible incentive value incurred and chances of 
success. Alternatively, an unsuccessful past experience can focus 
higher perceived risk on future transactions and a distrust of the 
process. Many unpleasant experiences actually discourage developing 
countries from engaging in transfer processes (Calantone, et al, 1990). 
A firm's experience could be at organizational or individual level, at 
functional level (R&D, manufacturing, marketing, etc.), at geographical 
level, or even at mode level. After the first application of transferring 
technology through a certain mode, e.g. through equity joint venture or 
contractual licensing the firm develops experience which helps it to 
reduce transfer costs (Davidson, 1980). 

3.3.1.4 Industry and Competitive Structure have great impact on the 
firm's propensity to transfer technology. Firms in oligopolistic 
industries tend to imitate the actions of rival domestic firms that 
threaten to upset competitive equilibrium. Hence, when one firm 
invests abroad, rival firms commonly follow its lead. Oligopolistic 
reaction is usually biased towards FDI. Lowering of production costs 
may also be a motive for transferring technology abroad (Caves, 1982; 
Knickerbocker, 1973; Stobaugh and Wells, 1984; Sölvell, 1987). 

3.3.1.5 TS/TR Company Fit in organizational as well as technological 
spheres forms the basis for the interaction between the firms and is a 
determining factor in the effective transfer of technology. If the 
characteristics of the TS and TR fit together the technology transfer 
process will proceed smoothly. If they do not, there is always risk of 
failure. As the interaction is more intensive and broader in scope in 
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joint venture arrangements when compared to licensing, company fit 
becomes more crucial in the case of the former. When the TR is in a 
developing country, as compared to a country with a similar industrial 
level, greater interaction between firms is required and there is greater 
chance of misfit due not only to variations in corporate culture but 
also to the much broader national culture (Welch, 1983; Thunman, 
1987). 

3.3.2 Firm's Decisions 

Firms' decisions to transfer technology are usually based on strategic 
considerations. Research indicates that four major policy 
considerations have been behind TS's transfer of technology to foreign 
recipients: (1) access to lucrative market for fear of being precluded 
from that market; (2) amortization of huge R&D costs; (3) need to 
maintain international competitiveness; and (4) need to serve financial 
constraints. In addition to the considerations mentioned, firms also 
transfer technology because it can be a very profitable transaction 
(Baranson, 1978; Contractor, 1981). 

For the TR firms, on the other hand, technology acquisition provides at 
least three advantages that may fit their objectives: (1) enhancement of 
domestic and international competitiveness by upgrading the product 
quality, providing better services to customers, or introducing 
competitive prices through costs reductions; (2) expansion of business 
activities through diversification into new products or new markets; (3) 
learning by doing through cooperation with technologically advanced 
foreign TSs (Calantone, 1990). 

Once the TS and TR decide to engage in international technology 
transfer, the selection of technology, and the mode of transfer will be 
the next two major decisions. These are two major, interrelated 
decisions that the firms arrive at in view of their respective 
characteristics and characteristics of the environment within which 
they are operating (Robinson, 1988). 
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3.3.2.1 Technology Selection 

From trie standpoint of the supplier firm, technology selection is a 
strategic issue. Different choices can spearhead very distinct types of 
competitive strategies. For example, one type of technology will achieve 
a low-cost, high volume, standardized product strategy, while a 
different technology is needed for a strategy of high quality product 
differentiation. Different technological choices will create distinct 
capital or technical barriers to entry. The competitive advantage gained 
from the technology choice is greatly determined by how well the 
technology fits the particular business environment (see chapter 2). 

Technology choice decision in developing countries, although often 
reduced to a dichotomous argument between labour intensity and 
capital intensity, is often more complex. Generally speaking, the 
following five variables are considered important to be weighed in 
choosing technology: 

- Factor costs: where labour and capital are substitutable in 
a production technology, their relative costs should be weighed. 

- Market requirements: production technologies must be able 
to respond to the demands of the marketplace in both 
quantity (e.g. capacity planning and volume characteristics of the 
market), and quality (e.g. costlier technologies for products 
whose quality exceeds that demanded). 

- Technical constraints: compliance with market requirements 
may narrow the range of technology choice. 

- Input scarcities: production technology can be selected to 
accomodate the availability/shortage of skilled workers, 
materials, energy, etc. 

- Competitive dynamics: In protected markets, insulated by 
government tariffs or quotas from import competition, 
competitive pressures on costs and prices are reduced and firms 
may become less concerned about seeking least-cost production 
technologies (Austin, 1990). 
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From the TR's standpoint, there is always the question of whether the 
technology might better be developed via local R&D rather than 
purchasing or leasing it from abroad. The propensity of seeking 
technology from abroad is related to TR's perception of the technology's 
costs and benefits. 

In the industrially developing countries, technology selection usually 
follows two levels of consideration: the government level, where the 
selection follows national economic development strategy, and the 
enterprise level, where the firm's economic and non-economic interests 
are involved. In most developing countries, the choice of technology 
reflects the particular economic development stage they are in and the 
economic policies held by the state. TR country's import-substituting 
or export-oriented strategies would presumably influence TR's 
technology selection. National planning agencies often specify the 
strategically important industries and special efforts are made to 
encourage the imports of advanced technologies that may enhance 
those sectors' international competitiveness (Austin, 1990; Contractor 
and Saghafi-nejad, 1981; Calantone, et al .1990). 

3.3.2.2 Transfer Mode Selection 

An integral part of technology choice is the selection of vehicle for 
transferring it. None of the multiple mechanisms for technology 
transfer is inherently superior to the others. Their appropriateness 
depends on the characteristics and goals of the supplier and the 
receiver of the technology, its nature, the industry's competitive 
situation, the governments' policies and actions, and each country's 
environmental characteristics. In effect, the choice of transfer 
mechanism will be situation-specific. Furthermore, the same transfer 
process often uses multiple vehicles ( see chapter 2; Root, 1982; Young, 
etal, 1989). 

From the TR's viewpoint there are several reasons why the firm might 
wish to acquire technology or know-how through licensing. The firm in 
a high-technology industry which lacks resources required for R&D may 
have no alternative but to license. In an industry where technology is 
changing rapidly it may also be wise for some firms to consider 
licensing. Licensing is presumably preferred by the TR when it has a 
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high capacity to absorb the technology. Although licensor's profitability 
on licensing can be fairly high -through lump-sum or royalty payments 
- considerable savings are made by the licensee on the costs of in-house 
R&D, and in some cases, even benefit from positive cash flow through 
cross-licensing deals (Lowe and Crawford, 1984) 

To the TS, some of the advantages of licensing would include access to 
difficult markets, low capital risk and low commitment of resources, 
information on product performance and competitor activities in 
different markets at little cost. Disadvantages of licensing, on the other 
hand, would include disclosure of accumulated competitive knowledge 
and experience, creating possible future competitors, lack of control on 
licensee operations, less-active interaction with the market (as 
compared to joint venture), exclusion of some export markets 
(Contractor, 1981; Clegg, 1990; Bradley. 1991, Ch.13). 

The benefit of joint venture for the TS, as compared to licensing, is that 
it allows a greater degree of TS control on its technological assets. 
Motivations for the TS to enter into joint venture in developing 
countries have been divided into : (a) host country legislation; (b) TS's 
needs for TR's skills, attributes and assets (Killing, 1982). Joint venture 
results in a greater long-term relationship with the TR and penetration 
of TR's market, promoting local image, local knowledge access to 
existing distribution channels, establishing personal contact with 
suppliers, customers and public officials and potential access to 
government contracts and local capital, and captive export markets 
through "tied" exports of parts, components, equipment, etc. (Beamish, 
1985; Harrigan, 1986, Franko, 1989). 

For the TR, in addition to technology, joint venture offers capital and 
long-term commitment of TS's managerial and technical expertise and 
access to international markets. Potential incompatibilities might bring 
about problems of opportunism where the TR may take advantage of 
TS's lack of local knowledge, leading to unsatisfactory social 
relationships (Dymsza, in Contractor and Lorange, Ch.23). 
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3.4 The Interaction Process 

The ir iT process involves two types of interactions between the TS and 
TR firms, the exact content of which varies according to the transfer 
modes. One type is made up of exchanges of various kinds and of short-
term nature that take place between the two parties and are directly 
related to the technology content of the transfer. The other type 
consists of relationships that develop over time between the TS and the 
TR, and are of long-term nature. In this section, the content of these 
interactions will be outlined. 

3.4.1 Short-term Interactions 

The short-term interactions in a technology transfer between two firms 
involve the exchange of different resources which could be divided in 
two major catagories: (a) technology-related exchanges, consisting of 
proprietary rights, documents, hardware, and technical know-how, and 
(b) other exchanges, consisting of financial, social, and general 
information (Teece. 1976; Welch, 1983; Telesio, 1979). 

3.4.1.1 Exchange of Technology: 

Proprietary Rights and Documents. Proprietary rights are TS's firm-
specific advantages, and they are codified. They consist of patents, 
trademarks, and registered designs. These exchanges, along with the 
know-how that accompanies it, form the crux of the technology, and 
may need to be adapted to the conditions of the TR. Documents consist 
of two types: (a) the contract, signed between the TS and the TR, in 
which the conditions for the exchange between the parties and their 
future exchanges (use of proprietary rights, technical training, 
assistance to be provided, financial arrangements, etc) are described, 
and (b) the technical documents, consisting of blueprints, drawings, 
process sheets, specifications, operation instructions, formulas, etc. 
Important technical principles are codified and supplemented in other 
documents in the form of design information, manufacturing data, 
process know-how, application information, etc. 
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Technical Know-how consist of many dimensions, the most important 
of which is know-how, training and assistance programs, installation 
service and start-up operation, and observation, all of which is carried 
out by personnel provided by the TS. These are information, practical 
experiences, which are not patented but form part of TS's assets. When 
the TR is in a developing country supplementary technical information 
gains special significance in the effectiveness of the technology transfer, 
without which exchange of proprietary rights would not succeed, and 
may form a substantial part of the irTT costs (Teece, 1976; Telesio, 
1979; Welch, 1983). 

Hardware consisting of machinery and equipment, product samples 
and prototypes, components and materials, and various other inputs, 
are often part of the resource exchange and utilized to build up TR's 
competence in the production process. Information on external sources 
to purchase hardware is often provided by the TS. 

3.4.1.2 Other Exchanges: 

Financial Exchange can take the form of payments and the price to 
be paid for technical information and hardware. The financial exchange 
varies with the contents of the resource exchange package. In licensing 
arrangements the payment can be paid once as lump-sum, or as a 
periodic fee as royalty, based on output, sales, profits, etc., or both. The 
variety in the financial exchange can be numerous to which the TS 
and TR have to agree. The sum of financial exchange is a measure of 
the importance of the IITT. 

Social Exchange plays an important role in the interaction between 
the two partners and often initiates it. Personal contacts outside and 
inside the business context and the informal exchange of information 
are instrumental in creating and maintaining the interactions and 
resolving problems and reduce uncertainties between the TS and the 
TR. Individual initiatives may overcome the cultural distance between 
the interacting parties. The most important function of the social 
exchange is probably in building the long-term relationships between 
the TS and the TR (Cunnigham and Turnbull, 1982; Hallén and 
Sandström, 1991). 
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Exchange of General Information. To effect the exchange of 
resources, particularly in view of the organizational, cultural and 
technological distance between the TS and the TR organizations, 
information involving various auxiliary aspects of the transfer process 
as well as issues supportive of the technical agreement, is needed 
between the interacting parties. Information is the basis for good 
decision-making and better relationships arise when both parties have 
access to adequate and relevant information. Such issues as terms of 
payment, purchasing of material, delivery time, how best the product 
manufactured could be sold, advertising strategy, etc. most of which 
may take an informal form could be included here. These exchanges are 
by far more extensive under joint venture as compared to pure licensing 
agreements between TS and TR (Hyder, 1988). 

3.4.2 Long-term Relationships 

In order to make the above short-term exchanges possible, the TS and 
TR need to have developed a relationship necessary for their 
cooperation for long periods. They provide each other information on 
their respective organizations, products and technologies, market 
environment and market requirements. Thus there is a continuous 
build-up of mutual knowledge and bonds of cooperation and eventually 
trust and confidence between the technology transactors. The short-
and long-term interactions feed each other. While the short-term 
exchanges create the long-term bonds, the development of the latter in 
turn enhances the effective implementation of the former, particularly 
where the two parties have created bonds, and established working 
relationships from the past on which they now build the IITT (e.g. joint 
venture which is preceded by a sales office). 

Exchange processes between companies in industrial markets are often 
long-term and strengthened by adaptations that the parties have made 
to each other's requirements (Hallen and Sandström, 1991). In this way 
technical, organizational, economic and social bonds are established 
between the parties. The bonds incorporate the parties' mutual 
expectations. The stronger these expectations, the stronger is the bond 
between them. As the expectations of one party may be greater, 
resources and available alternatives are different. Similar to other 
industrial relationships, technology transfer can be expressed in terms 
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of bonds which develop between the parties, and include technology-
related (legal, knowledge, technical) bonds, and non - technology 
(financial, social, organizational) bonds (Håkansson, 1982; Thunman, 
1987). 

3.4.2.1 Technology-related Bonds: 

Legal Bonds, although formed by the TS and TR through various IITT 
agreements, the contract is just a tool which in itself does not 
guarantee the future behaviour of the interacting parties toward each 
other in the long-run (Thunman, 1987). Negotiating and drafting 
international agreements to transfer technology present the parties 
with particular challenges that are not commonly encountered in 
domestic business. Two legal systems are involved, which means that 
different concepts of law, taxation, accounting, and of conducting 
business generally will have to be addressed. Being an "international" 
agreement, political forces often produce unforeseen and sudden 
changes in the factual context within which an agreement was written. 
No matter how closely some of these changes are anticipated, laws and 
policies of the TR's host country may compel and/or induce a 
particular result that are not sought by the parties. When the TR firm 
is an agency of the government, normal negotiation or resolution may 
not be possible (Litka, 1988). 

Knowledge Bonds develop between the TS and TR on a wide range of 
aspects related to the cooperation between them. For the most part, 
this mutual knowledge is person-based and people learn how to utilize 
this knowledge to perform routines, communicate with the other 
organization's actors, and solve different problems in building up the 
relationship between them. The knowledge bonds, in short, are 
continuously created by the TS and TR's actors through gathering and 
exchanging of information and mutual adaptation (Hyder, 1988). 

Technical Bonds are the cornerstone of the IITT agreements. They 
arise when the TS gradually adapts or modifies the technology, in 
product or process forms, to meet the demands or conditions of the TR. 
The amount of time and resources the TS and TR spend depends a great 
deal on the type of agreement signed between the parties. In the case of 

86 



a "pure" licensing contract TS's commitment, in terms of allocation of 
resources, would be less than when the parties have entered into an 
equity-sharing investment in the form of a joint venture. In the case of 
the latter, as the TS and TR's technical systems are different a large 
amount of technical information will be exchanged over the period of 
the agreement (Hyder, 1988; Thunman, 1987). 

3.4.2.2 Non-Technology Bonds: 

Financial Bonds are created through a great volume of exchange 
resulting in finacial demands or claims which are directly related to the 
transfer costs and returns, the framework within which technology is 
transferred. Payments for the exchange of production plants, 
equipment, exchange of products, future royalty payments, etc. where 
diverse international financial trasactions with different currencies are 
involved could create substantial financial bonds between the parties in 
the long-run. Deviations from formal financial commitments could lead 
to compensation claims (Hall, 1984, ch.4). 

Social Bonds growing out of short-term interactions, both at the 
individual and inter-organizational levels play an important role to 
build stable relationships between the TS and TR over time. In the 
long-run, strong social bonds based on trust may prove more important 
than legal bonds in overcoming problems that may arise between the TS 
and TR. Through social exchange the parties gradually may build up 
trust in each other by demonstrating a capacity to keep promises and 
showing commitment to the relationship. 

Personal interaction can both open up possibilities and cause 

difficulties 
" ....as it increases the role of human differences, similarities, antipathies, 

sympathies, etc. In international industrial business this becomes still 

more pronounced, as it involves personal interaction between people with 

different cultural backgrounds and different expectations and interpretations 

of performance, behaviour practices, rules, etc. Thus, in international business 

personal interaction becomes still more important and also more sensitive, as 

personal interactions are necessary to neutralize possible cultural barriers to 

business exchange." (Hallén and Sandström. 1991, p. 108). 
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Organizational Bonds are established between the TS and TR 
following substantial communications and exchange of information 
between the two parties. This leads to learning about each other's 
routines and organizational culture, and adaptations necessary to pave 
the way for resolving problems that may arise. Organizational bonds 
arise particularly in the case of transferring technology through joint 
venture when planning, deliveries of equipment and machinery, 
schedules of production operation and installation system and quality 
control are involved. Of special significance is the role of training and 
assistance that is normally arranged by the TS for TR managers 
through which the TR will be exposed to the organizational system of 
the TS (Gottfredson and White, 1981). 

To summarize the above, the relationships between TS and TR are 
dynamic in being affected by individual short-term exchanges which 
take place between the two, and is influenced by the characteristics of 
the TS and TR and the nature of the interaction itself which, in turn, is 
a function of the technology involved and the environment within 
which the interaction takes place. The model developed so far, is shown 
in Figure 3.2. In the next section we shall describe the stages through 
which IITT develops over time. 

I ITT ENVIRONMENT 

Government Policy 
Cultural Diversity Tecnlcal Absorptive Capacity 
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INTERACTIONS 
International Experience 
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Figure 3.2: HTT, Decisions and Interactions 
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3.5 The Stages of HTT Development 

The process of inter-firm transfer of technology can be described not 
only through decisions and interactions, but also the stages through 
which it passes. The decision to transfer technology is preceded by a 
period of information collection and evaluation. Once the decision to 
go ahead with the transfer is made, it is followed by a set of well-
defined activities that occur sequentially, although there will generally 
be some overlap. As HTT unfolds, TS and TR move from problem to 
problem carrying out the short-term exchanges and developing the 
long-term bonds and changing the level of resource commitment. Each 
stage embraces some of the decisions and interactions discussed in the 
previous section. The basic mechanics of HTT are sufficiently consistent 
under a variety of circumstances to have made a general description 
possible for researchers (Teece, 1976; Ford, 1980; Thunman, 1987; 
Behrman and Wallander, 1976). 

Based on previous research (Thunman, 1987), a five-stage approach is 
identified for this study: These are pre-negotiation stage, negotiation 
stage, technology transfer stage, start-up stage, and long-term 
development stage, which will be described below: 

3.5.1 Pre-Negotiation Stage 

The path to technology transfer begins when a need or a potential is 
recognized. Decisions on entering foreign market/acquiring foreign 
technology are taken by the "potential" TS and the "potential" TR 
respectively, during this stage. (The potential TS's aim is seldom sale of 
technology, but rather firm's growth through internationalization 
and/or improving competitive position). The activities in this stage are 
aimed at opening communication. Social exchanges often pave the road 
and provide information. Evaluations of the partner demand 
information, both firm-specific and environment-specific, which may 
not be readily availble. There may already be a relationship between the 
parties (e.g., export/import). While the options are open for both sides, 
choice of partners is crucial from the point of view of the technology to 
be transferred as well as company-fit (Root, 1982; McCall and 
Warrington, 1984). 
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3.5.2 Negotiation Stage 

The interaction process will pass into the negotiation stage when each 
party views the other as a possible partner. This stage ends with the 
signing of a contract, a legal bond, which is a document signed by both 
parties. The value of an agreement, however, does not lie in the 
contract, but rather in the long-term relationship between the partners, 
including their future expectations (Contractor, 1985 (b); Ghauri, 1983; 
MacCall and Warrington, 1984) 

Little negotiation is needed in the world of pure market forces. 
However, since the technology market is an imperfect market the 
parties to the technology transfer usually negotiate the terms of IITT. 
Given the substantial stakes that enter into an IITT transaction, the 
relationship nature carries with it the potential for conflict as both 
sides maneuver to create and sustain a mutually profitable 
arrangement. The TS usually wants to make sure that its technology is 
protected. The TR may want to make provisions guaranteeing that the 
technology is updated continuously, assuring that the engineering 
specifications are complete, arranging for training at the TS's facilities, 
etc. 

Any IITT contract is written to identify the technology and services 
which will be provided by the TS to the TR. To negotiate effectively, the 
TS must communicate the specific services to be rendered, justify the 
price, and provide a working framework in which to evaluate these 
aspects of the contract. The objective of the TS is suggested to provide 
basic information on: (a) a conceptual model for describing the TS, i.e. 
an explanation of how the TS's technology system works; (b) 
identification of types of technologies to be provided; (c) clarification of 
the value of the technology; and (d) specific mechanisms for 
determining an appropriate price (Wallender, 1980). 

The negotiations can be protracted and costly, and ultimately one or 
the other party may be dissatisfied with how things turn out. 
Negotiation of joint ventures are, generally speaking, more complex 
than licensing, since the contribution of the TS is more than 
technology and involves equity capital and extensive managerial know-
how on a long-term basis. Aside from the bargaining position of the TS 
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and TR, the outcome of the negotiation would depend on the 
negotiators' past experience of similar technology transfer negotiations 
as well as their bargaining skills (Frame, 1983). 

In most cases (particularly in the case of equity joint venture) a 
feasibility study preceeds the signing of the contract to determine 
whether the project is profitable. In addition, a marketing analysis, 
materials and labour availability analysis, and technological 
assessment would be included in the feasibility study. Several 
feasibility studies may be conducted utilizing different locations and 
different performance data on different technologies. 

The process of technology transfer to developing countries occurs 
within a bargaining framework where the subject of negotiation is 
complex, information is asymetrically distributed among the parties, 
and there are substantial, often structurally-related, conflicts of 
interest. While it is fairly easy for the TS managers from the 
industrially developed countries to quantify the TR's technical and 
economic systems in developing countries, it is more difficult for them 
to come to terms with the cultural system (Villalba, 1982; Graham, 
1985). 

In most cases, international technology agreements involving 
developing countries are negotiated within an environment which 
includes several participants: hence, these negotiations have been 
referred to as "quadriologue", meaning that it involves four parties, the 
supplier, the recipient, the home country and the host country 
(Perlmutter, et al, 1981) 

3.5.3 Technology Transfer Stage 

Once the contract is signed implementation of the technology transfer 
agreement can start. This would involve the transfer of the four 
different parts of the technology package: hardware (machinery and 
equipment), information (drawings, blueprints and know-how), rights 
(patents, brand names and trade marks), and services (managerial and 
technical assistance and training). Depending on the nature of the 
agreement (e.g. joint venture or licensing, and whether the agreement 
involves construction of a new plant or not, the order of implementing 
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various elements of the agreement differ. In developing countries, the 
formation of joint venture to transfer technology would involve large 
investments in greenfield plant constuction, which would bring in the 
participation of independent contractors and the transfer of knowledge 
would be postponed in part or whole until the physical construction is 
underway fTeece, 1976; Hayden, 1976; Thunman, 1987). 

3.5.4 Start-Up Stage 

This stage would include the engineering and design, and the planning 
of production. The construction, tooling and installation of 
manufacturing facilities will be executed under the direction of TS. 
Manufacturing know-how from the TS would be required to administer 
the assembly of inputs and components and to start-up production. 
Depending on whether the activities involve the transfer of product or 
process technology, the details of the engineering differ. While in some 
cases the process is routine, in other cases it is elaborate and a long 
period of supervision and consultation would be required. It is rarely 
that a package of technology, even if it has been commercialized 
previously could be effectively transferred without considerable contact 
between the TS and TR. The start-up training usually begins before the 
mechanical start-up, and a considerable amount of know-how is 
needed to organize and delegate the work and responsibilities. 
Depending on the technological level of the TR, assistance and 
training, managerial and technical, may be very time consuming and 
the start-up stage is prolonged (Teece, 1976; Ford, 1980; Thunman, 
1987). 

3.5.5 Long-term Development Stage 

This stage is the final stage in the process of technology transfer. The 
product or the process is now on the TR's market. The technology and 
the operation is debugged and the plant is running smoothly. The start
up phase has ended and the advisors and trouble-shooters are 
withdrawn. Productivity will probably still continue to improve. Clearly, 
the termination of the formal start-up is somewhat arbitrary. From this 
point on the direction of developments depends on the IITT agreement. 
In the case of joint venture, for example, marketing the product may be 
part of the technology package and would involve continuous 
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interaction between the parties, whereas in the case of licensing 
interaction between the TS and TR often come to a halt. In short, it is 
the level of TS's commitment and its international marketing strategy 
that deteiTfiines further interaction (Thunman, 1987; Lee, 1991). 

The construction of the Dynamic HTT model is now complete and it is 
shown in Figure 3.3. 

IITT Dev.Stages: LONG-TERM DEVELOPMENT 

N 
N 

START UP 

TECHNOLOGY TRANSFER 
NFfyiTlA-nON 

PRE-NEGOTIATION 

I ITT ENVIRONMENT 

Government Policy 
Cultural Diversity Tecnlcal Absorptive Capacity 

TECHNOLOGY SUPPLER TECHNOLOGY RECBVER 

• Firm Characteristics: Short-Term Exchages . 
* F irm Characteristics: 

Managerial Attitude fe» 
Technical, Other 

Managerial Attitude 

Resources ̂ Strategy Resources & Strategy 

International Experience INTERACTIONS 
International Experience 

Industry & Competition 
Industry & Competition 

Industry & Competition 
Industry & Competition 

Company Fit JLong-Term Relationship Company Fit Company Fit 

Technical Other 
• Firm Decisions * Firm Decisions: 

Technology Selection Technology SekcTJon 

Transfer Mode Selection Transfer Mode Selection 

Figure 3.3: The Dynamic HTT Model 



3.6 Conclusions 

In t±iis chapter, an analytical model has been developed which can be 
viewed (a) as a process with distinct stages regarding the activities 
undertaken to transfer technology between firms internationally, and 
(b) an interrelated set of factors that consist of characteristics and 
decisions of the technology supplier on the one hand, and the 
technology receiver, on the other, as well as the short-term and long-
term interactions that take place between the two actors, and 
conditioned by environmental variables, i.e. government policy, cultural 
diversity, and TR country's technical absorptive capacity. Following 
their presentation in Chapters five to eight, the empirical data of this 
study will be checked against the IITT model developed in this chapter 
both for analysis and for any necessary adjustment. 
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Part Three: Empirical Studies 



CHAPTER FOUR 

China's Environment for Transfer of Technology 

4.1 Introduction 

In describing the IITT model in the previous chapter, we pointed out 
that environmental variables have considerable impact on international 
transfer of technology. Environment of IITT include many elements, but 
characteristics of the technology-receiver's home country, particularly 
the key features of culture, technical absorptive capacity and 
government policy exert major influence. As our empirical data is that 
of the Swedish multinational firms' technology transfer to Chinese 
enterprises, the present chapter is devoted to the discussion of the IITT 
environment in China. We begin with a short introduction, followed by 
a description of China's cultural framework for technology acquisition, 
an overview of China's experience with technology transfer since 1949, 
and the country's technical absorptive capacity. A more detailed focus 
is saved for the government policies in terms of legal and regulatory 
enactments to encourage and protect the foreign technology- supplier 

in China. 

Since the end of 1970's, China has increasingly come to realize the 
importance of technology transfer from abroad. The need for technology 
(jishu) and know-how (zhuanyou jishu) has in fact been the most 
important impetus behind the country's open door policy. The 
importance the Chinese have attached to technology transfer has been 
matched by the strategic importance many foreign firms have attached 
to the Chinese market. While eager to exploit their technological 
advantage on the Chinese market, multinational firms have expected 
their technology to be carefully protected for fear of new competition. 
China has thus felt it necessary in recent years to both introduce new 
legislations to respond to the foreign technology suppliers' demands, 
and to revise the legal status and authority of many of her decision
making bodies responsible for acquiring foreign technology for Chinese 
enterprises. 
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4.2 Transfer of Technology and the Chinese Cultural Framework 

Although when China opened its doors to the foreign enterprise 
Western managers recognized that cultural aspects have critical 
influence on the success or failure of negotiations and operations of 
technology transfer projects and business transactions, many of them 
were unfamiliar with the Chinese culture. These managers, therefore, 
did not relate to the Chinese mind, management style, or ways of doing 
things. 

"The Celestial Court has pacified and possessed the territory within the four 
seas.... Consequently there is nothing we lack, as your principal envoy and 
others themselves observed. We have never set much store on strange or 
ingenious objects, nor do we need any more of your countrys' 
manufactures''. 

- The Ch' ien-lung Emperor, 1793 

"On the other hand, articles coming from outside to China can only be used 
as toys. We can take them or get along without them. Since they are not 
needed by China, what difficulty would there be if we closed the frontier 
and stopped me trade?' 

- LinTse-hsu, 1839 

"From ancient down to modern times, your slave has never heard of anyone 
who could use mathematics to raise the nation from a state of decline or to 
strengthen it ina time of weakness". 

- Wo-jen, 1867 

The remarks cited above can indicate the magnitude of emotional and 
intellectual change that was required for Chinese intellectuals and 
officials to accept Western science and technology in recent decades 
(Brown, 1980). China's present dearth of technological expertise is 
striking when contrasted with the country's past scientific and 
technological achievements. The fact that China has historically seen 
itself as elevated above other nations of the world also places it in the 
awkward position of dependence on the West and Japan for technology, 
capital, managemnet expertise, and markets, to raise its level of 
economic development. 

Until very recently, one of China's most predominant characteristics 
has been its tradition of isolation. The Chinese have always held 
themselves in high esteem. "China" translates as "middle kingdom" for 
the Chinese saw their country and culture as the center of human 
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civilization, and expected all other peoples and nations to pay tribute 
and homage to them. There are three major roots to Chinese culture: 
the ancient or "traditional" culture, modifications under Sun Yat-Sen 
and Mao Zedong* (1912 - 1978), and efforts to modify again under the 
current regime (Pye, 1968). 

From the second century until the nineteenth century there was a 
greater demand for Chinese goods abroad than there was for foreign 
goods domestically, due largely to China's superior technology. The Han 
Dynasty (202 B.C.-198 A.D.), for instance, had perfected textile 
techniques, water- powered mill, iron-casting and the production of 
paper and porcelain. The Tang and Sung Dynasties (960-1279 A.D.) 
were far more technologically advanced than medieval Europe. 
Numerous Chinese inventions found their way to Europe during this 
period: cast-iron goods, channel-lock gates, cross-bow, wheelbarrow, 
compass and gunpowder. In the course of the nineteenth centry, a 
minority of Chinese officials called for China's selective use of foreign 
ideas and goods, and advocated that the best strategy for building a 
powerful nation was to adapt certain positive elements of foreign 
systems to China's own strengths. The slogan "ti-yung" called for 
Chinese learning as the essence [t i] and for foreign learning for the 
practical use [yung] in the drive toward modernization (Baum, 1980; 

Kim, 1989). 

Although there can be no doubt that the Communist Chinese are 
different from Confucian Chinese, it is also true that they are the 

(*) On January 1, 1979, China officially adopted the "pinyin" system of writing 
Chinese characters in the Latin alphabet. This is a system of romanization invented by 
the Chinese that widely used for years in China on street signs, as well as in 
elemantary Chinese textbooks. Pinyin replaced the familiar Wade-Giles romanization 
system. The following are examples of the Wade-Giles and pinyin systems: 

Wade-Giles Pinyin 

Peking 
Kwangehow/Canton 
Mao Tse-tung 
Teng Hsiao-ping 

Beijing 
Guangzhou 
Mao Zedong 
Deng Xiaoping 
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inheritors of certain traditional attitudes that are of great signficance 
for technology acquasition. The history of Chinese technology 
acquisition since 1949 has been strongly influenced by the tradition of 
anxiety about things Western and their capacity for corrupting the 
"purity" of things Chinese, and for upholding self-reliance - zili 
gengsheng (Simon and Goldman, 1989). 

The long history of Western imperialism in China was a 
greathumiliation for the Chinese, and the purpose of Mao Zedong's 
revolutionary regime was to give the country a new direction, build a 
modern socialist society and change the Chinese people's basic 
attitudes, values and behaviour. The development of a people's 
democracy where each and every individual from peasant farmer to high 
government official would take part in decision-making at all levels on 
a regular basis involved efforts to reduce: (a) the difference in economic 
and political development of urban and rural areas; (b) economic and 
political inequality between the industrial and peasant workers; (c) 
inequality between manual laborers and the elite; and (d) inequality 
between the sexes (Oksenberg, 1973; Riskin, 1987). 

The Chinese became more involved in the politics of the nation during 
such major events as the Great Leap Forward of the late 1950s, and the 
Cultural Revolution of the late 1960s. During these two periods, 
economic efficiency and social order were forsaken as the country 
embarked on major new programs that were designed to eliminate 
"revisionist" elements and to illustrate to the people the significant 
importance of their role. One of the legacies of Confucian influence in 
China has been a preferance for group advancement rather than 
individual achievement. Under Mao's Communism it was also prudent 
to dissolve into the group and to maintain a low profile, thus reducing 
tendencies toward individualism (Kleinberg, 1990). 

In the modernization campaign of the 1980s, led by Deng Xiaoping, 
China is seeking to modify both traditional and Maoist values. 
Individual initiative and responsibility and entrepreneuralism are being 
encouraged. The collectivist concept is gradually being replaced by 
private ownership and shareholding, calling for individualistic desires 
and goals to achieve efficiency before security, none of which are part of 
China's past. 
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4.2.1 China's Experience with Foreign Technology 

China, in its development history since the establishment of the 
People's Republic in 1949, has gone through four phases of 
technological acqusitions each of which has left an imprint which 
continues to influence Chinese views of technology transfer. 

In the period up to the withdrawal of Soviet advisors in 1960, China 
received what has been called "the most comprehensive technology 
transfer in modern history". During this period China imported a large 
quantity of Soviet and East European machinery and equipment 
including 157 complete plants. The imports constituted 27 percent of 
total Chinese investments in machinery and equipment in that period. 
In addition, more than 15,000 Chinese technicians and workers 
received training in Russia, and nearly 11,000 Soviet technicians 
worked in China. Although in the course of these developments, the 
Chinese incurred a significant foreign debt which in the difficult years 
after 1960 proved painful to repay, nevertheless the technology, know-
how and management expertise were provided at minimal cost, in the 
form of long-term inter-government credit arrangements*. In the early 
1960s Chinese technology acquisition ceased completely due to the 
Sino-Soviet Split (Volti, 1980; Brown, 1980 ). 

In the second period, 1961 - 1971, the ideological split with the 
Russians, the trade sanctions by the West and internal political 
upheavals forced the Chinese to adopt the "self-reliance" policy (zili 
gengsheng). China turned to new "friends" as technology partners 
which mainly included other socialist countries. They also arranged 
trade fairs to acquire prototypes and then used reverse engineering to 
try to duplicate the system. However, during the second half of this 
period, which coincided with the Cultural Revolution and was 
characterized by strong xenophobic overtones, import of machinery and 
equipment virtually ceased. The emphasis put on small-scale industries 
made little use of sophisticated technology. In short, apart from a few 

(*) As a result, in later years, the Chinese could not understand the high price 

Western companies charged for their technology (Campbell, 1989). 
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Strategie sectors, the weak technological base and political upheavals 
during this period retarded the development of indigenous technology, 
and political dogma dominated decisions about how China should 
develop its economy and the development of indigenous technology was 
effectively paralized. 

The rJiird period, beginning with the end of disruptions of the Cultural 
Revolution and ending with the death of Chairman Mao, and the fall of 
the "Gang of Four" (1970 - 1977) was characterized first, by the 
recognition that extreme self-reliance was not a workable policy, and 
second, by intervals of large quantity of complete plant imports. 
China's diplomatic relations with the U.S., Japan and European 
countries also ended the country's quarter of a century of isolation and 
paved the way for an expansion of commercial relations, including 
import of technolgy, from the industrialized countries (ibid, 1980). 

It was not before the rehabilitation of Deng Xiaoping and the Eleventh 
Party Congress in August of 1977, and a bold radical break with the 
past decades'policies, that the fourth period of technology acquisition 
through a pragmatic program of technology acqusition was started and 
China's self-imposed isolation ended. Recognition of the economic 
troubles that China faced in the 1970s, and the fact that China's 
standard of living and total factor productivity remained low compared 
with other Asian countries was a major motivating force behind the 
adoption by the Chinese reforms of the new economic program. The 
reformers argued that because Western technology and management 
were more advanced their use could lead to greater productivity and 
efficiency, and could cut consumption of raw materials and energy 
while raising the quality of goods produced. Foreign companies, the 
reformers reasoned, could offer China advanced technology, advanced 
management skills, new sources of capital and access to international 
markets. They further argued that through equity joint ventures with 
Chinese enterprise and thus direct managerial responsibility for the 
profits generated, foreign companies would be more willing to transfer 
sophisticated technology and management to China (Wang, 1984). 

Contrary to Mao's fundamental principle of remaining independent of 
capitalist countries, the new program insisted that China import 
foreign technology while maintaining its political - cultural system, and 
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emphasize selection and sending of people abroad to receive 
technological training. While "self-reliance" under the Cultural 
Revolution meant isolating China from foreign forces, in 1980s the 
term was used to legitimize engagement in the international economy. 
Foreign technology and capital was stipulated to enchance the 
indigenous capacity for production, exports, investments and growth. 
Simultaneous with using foreign technology, China should also 
continue to develop its own technology. The aim is to maintain the 
foreign sector in a subordinate position, to "make foreign things serve 
China" in the ti-yung tradition (ibid). 

The ambitious program of "Four Modernizations", announced in March 
1978, aimed at turning China into a major industrial nation by the 
year 2000, through modernization of agriculture, industry, science and 
technology, and defense sectors. The opening up of the economy was 
the most important element of China's economic reform movement, 
and the Open Door policy gave a further impetus to the new approach. 
It was also a recognition that the growth of China is tied to that of the 
world economy (Baum, 1980). 

4.2.2 China's Structural Economic Reforms and 
Import of Technology 

China's attempt to foster economic growth with an emphasis on foreign 
trade and investment has been encompassed in its much broader 
strategy of modernization, reconstruction, and reform, most directly 
aimed at moving the country toward some form of "market socialism", 
though the specific form and content of this evolution has never been 
explicitly spelled out. The major elements of the new policy of economic 
reform have included an emphasis on decentralization, 
decollectivization, greater emphasis on individual incentives and 
market forces, and substantial changes in legal, administrative, fiscal 
and monetary organization (Ma, 1990; Tien-tung, et al, 1991). 

Generally speaking the following six changes took place in China's 
economy during the decade of 1980: 

1. The old model in which products were distributed by a command plan 
was broken, and the planned commodity economy was developed 
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based on the public ownership of the means of production. 

2. The sole ownership of the means of production by government was 
converted to a new form that retains the dominant position of public 
ownership but establishes multiform ownership. 

3. The old situation in which state enterprises belong to the 
government administration was changed. 

4. As for macro-management, the former administration of command 
plans, unified state controls over income and expenditure, and 
centralized job placement, was ended. 

5. The egalitarian concept of everybody 'eating out of the same big pot', 
changed 

6. China's economy gradually moved to enter the global economy 
through a strategy for accelerating the development of an export -
oriented economy in coastal regions. Attracting international 
technology and capital was a move to strengthen the relationship 
with the global economy (Fang and Wang, 1989). 

In spite of the above changes, China, in the beginning of 1990s, 
remained a country where decision-making on important political and 
economic issues were highly centralized, private property rights were 
limited, and movement and location of the citizens were restricted. 
(Kamath, 1990). 

China's open-door policy has been accompanied by a large increase in 
foreign trade and an inflow of direct foreign investment and loans since 
1979. Between 1979 and 1987, Chinese exports grew by 17.6 per cent a 
year, from 13.7 billion U.S. dollars to 39.5 billion U.S. dollars. During 
the same period, imports grew faster at an annual average rate of more 
than 18 per cent so that the trade account accumulated a deficit of 
31.3 billion U.S. dollars (Campbell, 1988,1989). 

Given that China started with no foreign investment, when the open 
door policy was initiated, FDI grew over the 1979 - 1989 period and 
was 32 billion dollars by the end of 1989. (see Table 4.1). 
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Table 4.1: China: Pledged and Utilized Foreign Direct Investment in 
billion U.S. dollars, 1979-1989 

Value of Value of 
Number of Projects Projects 
Projects Pledged Pledged 

Year Pledged ($ billions) ($ billions) 

1979-82 922 4.1 1.37 
1983 470 1.73 0.64 
1984 1856 2.65 1.26 
1985 3073 5.93 1.66 
1896 1498 2.84 1.87 
1987 2233 3.71 2.31 
1988 5945 5.30 3.20 
1989 5784 5.60 3.30 

Total 21781 32.37 15.61 

Source : MOFERT Almanacs, 1979 - 1988 

In 1978 alone contracts worth 6.4 billion U.S. dollars were signed, but 
done in haste many of the projects had not been properly planned, and 
some duplicated each other. By 1980s, while turnkey projects were in 
decline, licensing agreements and joint ventures were on the increase. 
While prior to 1978 the import of "pure" technology (i.e., in the form of 
licenses) to China made up only 2.3% of total imports, and import of 
equipment 90%, in 1984, the former rose to 59.9% and the latter was 
reduced to 40.1% (Wolff, 1988). Composition of China's technology 
imports also began to change. Priority moved from large projects in 
heavy industry toward smaller projects, across a range of industries, 
particularly those with export potential. Table 4.2 shows technology 
imported into China through various channels (not including joint 
ventures) between 1981 and 1986 (Campbell, 1989). 

As for joint ventures as a channel for technology acquisition, a total 
number of 4,600 equity joint ventures (representing 30 per cent of the 
total FDI) were signed between Chinese and foreign enterprises between 
1978 and 1987. A primary goal of the joint venture policy was to Table 
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4.2: China's Technology Import Patterns in billion U.S. dollars. 
1981-1986. 

1981 1982 1983 1984 1985 1986 

Complete plants 11 29 66 77 188 193 

Licensing 37 34 85 138 291 305 
Co-production 5 4 6 21 34 34 

Key Equipment 9 17 36 52 99 125 

Other 7 10 26 26 51 77 

Total number 69 94 219 314 663 734 

Total value 107 363 558 951 2960 4455 

Source: MOFERT (as quoted in Campbell. 1989, p. 133). 

provide China with foreign technology to which it might not otherwise 
have access. The trend toward importation of technology and know-how 
through joint ventures was intended to enhance the capacity for 
dissimulation and assimilation of technology, which otherwise was not 
possible. These concerns, as will be elaborated later, were behind new 
legislations for technology transfer. 

4.3 China's Technical Absorptive Capacity 

Despite its prolonged international isolation, China has in the past 
four decades achieved one of the highest sustained industrial growth 
rates in the world (8.5 percent annually during 1957-1982). A ful l 
range of production has been built up in nearly every industrial sector. 
This has been accomplished by mastering available technology, 
improving it, and modifying it to suit local conditions. However, 
despite some notable Chinese technological success, industrial 
technology has generally lagged behind that of the industrialized and 
newly industrializing countries. Technological self-reliance at national, 
local and enterprise level has been extremely wasteful of physical 
capital and human resources. As a result, productivity performance 
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(see Table 4.3) and product innovation and quality improvement have 
been slow in China. Failure to exploit economies of scale has also 
denied the country an important source of productivity growth and 
product improvement. Deficiencies in China's technological capability 
may thus prevent some new technology from being efficiently absorbed 
(World Bank, 1985). 

Table 4.3: Index of Total Factor Productivity in China's State-Owned 
Industry, 1952-1982. 

Measure 1952 1957 1978 1982 

1. Net output 37.6 100 673.3 798.4 
2. Labor input 68.2 100 406.6 468.3 
3. Capital input 44.3 100 948.7 1299.8 
4. Total factor inputs (40% labor, 

60% capital) 53.9 100 751.8 967.2 
5. Total factor inputs (60% labor, 

40% capital) 58.6 100 623.5 800.9 
6. Labor productivity (1+2) 55.1 100 165.6 170.5 
7. Capital productivity (1+3) 84.9 100 71.0 61.4 
8. Total factor productivity (i+4) 69.8 100 89.6 82.5 
9. Total factor productivity (1+5) 64.2 100 108.0 99.7 

Note: Net output in constant prices was estimated by multiplying the ratio of net to 
gross output in current prices of all industry by index of gross output at comparable 
prices of state-owned industry. Capital is the original value of fixed assets. Lines 4 
5 present alternative estimates of total Inputs, assuming different weights, and lines 8 
and 9 present correspondingly different estimates of total factor productivity. 

Source: Statistical Yearbook of China, 1983 (Hong Kong: Economic 
Information Agency, quoted in World Bank, 1985) 

China has a wide network of research institutes with proven ability to 
develop new technology, improve upon advances of other technologies 
and adapt techniques to China's special conditions. However, contrary 
to Japan's model of technology absorptive strategy, which aimed to 
assimilate and adapt foreign technology as fast as possible, China's 
past strategy of self-reliance has either preferred to develop known 
technologies by copying imported equipment or conduct completely 
independent research and development, rather than to improve 
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technological know-how. The strategy of creating, and often recreating, 
technology has impeded China's technological progress in the past 
(ibid, 1985). 

The Chinese central government agencies and ministries, with their 
research institutes and superior resources, have traditionally been 
considered the main agents for determining what innovations are 
needed in the country's enterprises. China has had what could be 
termed as "technology-push", or top-down approach to innovation. 
The State Science and Technology Commission selects key research 
projects and identifies innovations. Other Central agencies also play 
the role of informing bureaus, corporations, and enterprises about 
technological development abroad and in progress in Chinese 
enterprises. Whereas in the industrially developed countries of Europe 
and the United States, new ideas come from within the enterprise, and 
the highest proportion of successful ideas come from the commercial 
rather than technical staff, the traditional organization of R&D in 
China puts much emphasis on technology-push rather than 
responding to the demands of users of innovation. Often research 
results passed to production units are incomplete and prototypes 
require further development, and because of administrative 
compartmentalization potentially beneficial innovations are not easily 
integrated into production for they require the cooperation of other 
ministries to develop new materials, components, or ancillary 
rnachinery. 

In short, despite extensive talent of its technical human resources, 
China's traditional planning and incentive system has been criticised 
for being strongly biased against innovation. Furthermore, general lack 
of incentives for innovation has also been given as the main reason for 
the weakness of diffusion in China's technology system. Although 
China is admired for making economic use of older technologies, 
especially in rural enterprises, it has been judged to have a slow 
system for spreading the innovations introduced in particular 
enterprises to the rest of the industry (ibid, 1985). 

107 



4.4 The Chinese Government Policies on Transfer of Technology 

4.4.1 Legal and Regulatory Environment 

Because private enterprises largely ceased operating in China in 1949, 
the opening that began in 1978 required the gradual formation of 
private commercial law. In the early years following the open door 
policy, foreign companies, though willing to transfer technology to 
China, were also worried that their trade secrets might not be protected 
sufficiently in the Chinese environment, particularly because there was 
little codified protection of intellectual property. Today, technology 
transfer to China is governed by many laws and regulations that have 
been adopted for the most part between 1979 and 1988 in response to 
the changing political and economic conditions in the country, and to 
pressures of foreign investors and lack or shortcomings of existing 
legislations. 

In the following section, an outline of the legal framework facing the 
technology supplying* firm is given combined with a discussion of areas 
of particular concern to firms entering into joint venture and licensing 
arrangements. Although technology transfer to China follows 
international practice, there are aspects which are special to that 
country (Gossen, 1987; Lubman, 1987; Wolff, 1989). 

As the first step to establishing close linkages with the outside world, 
the Fifth National People's Congress approved as part of its open door 
policy on July 1, 1979, the "Law of the People's Republic of China on 
Joint Ventures Using Chinese and Foreign Investment", to court foreign 
investment and technology. A state foreign investment commision was 
set up to direct and oversee the investment process, and a number of 
agencies at the national and proviancial level were set up to promote 
investment from abroad. The reform also reduced the state monopoly of 
foreign trade by allowing industrial ministries (not related to foreign 
trade), provincial governments and even local governments to set up 
their own export-import corporations. Later, in 1984, these 
corporations were given autonomy in management and independence in 

(*) The expressions technology 'supplier' and technology receptent are used ln 

Chinese laws in the same way as in this study. 
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financial responsibilities, thereby making them basic units in China's 
foreign trade and investment. 

As a sequel to Joint Venture Law, legislation was passed in August 
1980 to set up special economic zones (SEZs) as specially designated 
areas where FDI would be welcomed and located both as a means of 
experimenting with "market economy planning" and for attracting 
foreign technology and capital. Four SEZs were set up in quick 
succession at Shenzhen, Zhuhai, Xiamen, and Hainan Island and were 
opened to foreign investment. In early 1985, three more zones were 
opened to FDI: the Yangzte River delta, the Pearl River delta, and the 
Zhangzhou - Quanzhon - Xiamen region in southern Fujian Province. 

In 1982, the Chinese government, in order to assure foreign companies 
of the credibility of Chinese law, adopted a Constitutional provision 
recognizing and protecting FDI and other mechanism of economic 
cooperation: 

"The people's Republic of China permits foreign enterprises, 
other foreign economic organizations and individual foreigners 
to invest in China and to enter into various forms of economic 
co-operation with Chinese enterprises and other economic 
organizations in accordance with the law of the People's 
Republic of China 
All foreign enterprises and other foreign economic organizations 
in China, as well as joint ventures with Chinese and foreign 
investment located in China, shall abide by the law of the 
People's Republic of China Their lawful rights and interests are 
protected by the People's Republic of China (article 18)". 

In all, more than a hundred laws and regulations were promulgated 
during the 1980s that address foreign commercial and economic 
relations. In addition to central government regulations, provincial and 
city governments also have passed their own. While since 1979 the list 
has grown, many of the laws and regulations have been revised and 
rerevised in the light of the responses of foreign companies (Moser, 
1984; Wolf. 1989). 
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The development of the regulatory environment for foreign enterprise in 
China during the 1980s could be divided in three phases: 1979 to mid-
1983; late 1983 to mid-1986; and late 1986 to the end of the decade. 
The start of each new phase was marked by a major effort on the part 
of Chinese authorities to establish or modify, in a major new law or set 
of regulations, the regulatory environment for the foreign enterprise in 
China. The major laws marking the beginning of each phase dealt with 
foreign-Chinese equity joint ventures thus emphasizing that equity 
joint venture played a central part in the government's strategy to 
attract foreign technology and capital (ibid). 

The first Joint Venture Law promulagated in mid-1979, was the first 
formal statement of commitment to foreign investment by the Chinese 
government. In its fifteen short, general articles, the Joint Venture 
Law, though fell far short of guiding both Chinese and foreign partners 
in crucial legal and operational matters, i t helped clarify the 
investment environment for foreign companies in China. By 1983, the 
government recognized that the regulatory environment for foreign 
enterprise had to be improved in China if the doubts of many potential 
foreign investors were to be relieved and the country was to attract 
foreign technology and capital at a level that would support the aims of 
the Four Modernizations program. The Joint Venture Implementing 
Regulations promulgated in September of 1983, was another major 
piece of legislation for this end. The new legislation in addition to 
further liberalization of foreign investment provided greater detail 
about China's policy on the important issues of technology transfer, 
profit repatriation and foreign exchange (ibid). 

4.4.2 Technology Transfer Through Joint Ventures 

The Law of the People's Republic of China (PRC) on Joint Ventures 
Involving Foreign and Chinese Investment (JV Law) adopted on 1 July 
1979 was a prelude to a large number of Supplementary Chinese 
legislation concerning foreign investment. Although the Joint Venture 
Law was enacted 'with a view to expanding international economic 
cooperation and technological exchange', only the following article 
dealt specifically with technology: 
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"The technology or equipment contributed by any foreign 
participant as investment shall be truely advanced and 
appropriate to China's needs. In cases of losses caused by 
deception through the international provision of outdated 
equipment or technology, compensation shall be paid for the 

losses" (Article 5). 

The criticism lodged against the fifteen-article enactment that the 
provisions were simplistic, brief, confusing and amenable to unilateral 
Chinese interpretations - also applied to Article 5. Confusion resulted, 
first about the preferrred type of technology, i . e., advanced as well as 
appropriate technology. The Chinese were to assess the needs of the 
domestic economy and determine which technology was appropriate. In 
practice, however, the Chinese after 1979, commonly asked foreign 
firms for the most advanced technology in the world, even when it was 
not necessarily appropriate. 

A second point of confusion concerned the penalties for supplying 
inferior technology to China, which clearly reflected Chinese feelings of 
past exploitation by foreigners and their desire to be dealt with fairly by 
foreign investors. Article 7 of the JV Law also states that a joint 
venture equipped with up-to-date technology by world standards will 
receive a reduction or exemption from income tax for the joint ventores 
first two to three profit-making years. 

Foreign enterprises' dissatisfaction with the ambiguities of the JV Law 
led the Chinese State Council to provide a much more thorough 
framework for the regulation of equity joint ventures by promulgating 
the Rules for the Implementation of the Law of the PRC on Joint 
Ventures using Chinese and Foreign Investment (JVL Regulations). The 
acquisition provisions apply only to technology obtained by the joint 
venture company and not that contributed by the foreign partner to the 
joint venture. Articles 45 and 46 later became the basis for Regulations 
for the Examination and Approval of Technology Import Contracts of 
the PRC (Examination Measures; promulgated on 1 October 1985 by 
MOFERT) and Regulations for the Administration of Technology Import 
Contracts of the PRC (Administration Regulations; promulgated on 24 
May 1985 by the State Council). 
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Some of the JVL Regulations on technology transfer that remained 
vague for clarification at the bargaining table are the following: 

1. Technology to be supplied to the joint venture must be "appropriate 
and advanced and enable the venture's products to display 
conspicuous social and economic results domestically or to be 
competitive on the international market." (Article 44). 

2. Fees for the use of technology are to be fair and reasonable'. 

3. "The royalty rate is not to be higher than standard international 
rates which are to be calculated either on the basis of net sales or on 
other reasonable means agreed upon by the parties" (Article 46). 

4. "Unless otherwise agreed upon by both parties, the technology 
exporting party shall not put any restrictions on the quality, price or 
region of sale of products for export". 

5. The technology transfer agreements are generally to expire after a 
period of no longer than 10 years. After the expiration the technology is 
effectively granted to the Chinese party which "shall have the exclusive 
right to use the technology continuously". 

6. Mutual exchange of information and reciprocity concerning the 
improvement of technology by both parties to the technology transfer 
agreement. 

7. The recipient is able to satisfy additional needs by obtaining required 
equipment, parts, and raw materials other than that from the supplier. 

The JVL Regulations were amended on 15 January 1986 to allow joint 
ventures to be extended to 50 years if they meet one of the following 
conditions: 
1. either a large investment or a long construction period coupled with 

a low return on investment, 
2. the project uses advanced or key technology provided by the foreign 

partner to manufacture sophisticated products, or 
3. internationally competitive products are developed 

(Goossen, 1987). 
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4.4.3 Technology Transfer Through Licensing 

Technology transfer through licensing is governed by the Regulations of 
the PRC on the Administration of Technology Import Contracts 
(Administration Regulations) promulgated by the State Council on 24 
May 1985. The responsibility for formulating detailed rules for their 
implementation as well as the interpretation of the Administrative 
Regulations rests with MOFERT. The Administrative Regulations do 
not cover technology transfers in general, but only the acquisitions of 
technology by companies, enterprises, organizations or individuals 
within China (recipients) and from technology suppliers outside China 
through trade or economic and technological cooperation. Where 
technology is contributed as capital to an enterprise with foreign 
investment, Administration Regulations do not apply. In that case, the 
JV Law and JV Regulations will apply. 

The administration Regulations were supplemented by additional 
detailed legislation promulgated by MOFERT on 18 September 1985 
(Detailed Rules and Regulations for the Implementation of the 
Regulations on Administration of Technology Import Contracts) which 
the technology import contracts were described in the following six 
types (Article 2): 

- Contracts for the assignment or licensing of industrial property 
rights. 

- Contracts for the licensing of proprietary technology 
- Technical service contracts 
- Contracts for cooperative production 
- Contracts for the importation of complete sets of equipment, 
production lines and key equipment 

- other technology import Contracts (Wolff, 1989). 

4.4.4 Requirements for Transferable Technology 

China's post 1949 experience with quality and assimilation of foreign 
technology and the few cases of foreign firms (mostly from Hong Kong) 
who in the late 1970's sold obsolete machinery and equipment fostered 
the belief of Chinese government officials that foreigners would try to 
mislead the Chinese in accepting inferior technology. These experiences 
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motivated the exercise of various controls and preconditions over the 
quality, price and terms of technology transfer to China. 

Identical to the JV Law and JV Regulations, the Administration 
Regulations requires the technology to be 'advanced' and 'appropriate' 
without specifying the terms. Whereas many foreign companies 
entering into joint ventures in China had good reasons to be concerned 
that the Chinese economic environment could not effectively 
assimilate their most sophisticated technology their reluctance made 
negotiations over technology transfer particularly divisive (Simon, et 
al, 1989). Since the type of technology viewed as advanced and 
appropriate is constantly changing the absence of a definition in this 
respect, according to one expert (Wolff, 1989), is therefore unlikely to 
be an oversight, but gives the Chinese the required flexibility in 
determining the scope of this term. 

Legislations applied to the Special Economic Zones (SEZs) - Xiamen 
Regulations and Shezhen Regulations - while not defining 'advanced' 
technology provide that if the technology is examined and certified by 
state scientific research departments as being of an advanced world 
standard, parties to the technology transfer contract may apply for 
preferential tax and low-interest loans (Lubman, 1987). 

Apart from the requirements of "advanced" and "appropriate," 
Administration Regulations lists eight additional requirements, and 
requires that technology transferred to be capable of fulfilling one or 
more of them: 

- develop and produce new products 
- improve the quality and performance of products, reduce production 
costs and conserve energy or materials, 

- further the full utilization of China's natural resources, 
- increase product export and foreign exchange earings, 
- further environmental protection, 
- improve safety inproduction, 
- further the improvement of management and administration 
- assist in raising the level of science and technology (Article 3, ibid). 
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Furthermore, Article 9 of the Administration Regulations provides the 
following list of nine provisions protecting the Chinese recipient of 
technology from technology supplier's unfair restrictive conditions, 
and demands that they may not be included in the contract signed 
between the parties without prior approval of the Chinese authorities: 

- requiring the technology recepient to purchase "unnecessary 
technology, technical services, raw materials, equipment or product." 

- restricting the recipients freedom to purchase raw materials, spare 
parts and components or equipment from sources other than the 
supplier. 

- restricting the recipient from developing and improving the technology 
acquired. 

- restricting the recepient's from acquiring similar or competing 
technology from other sources. 

- non-reciprocal terms of exchange of improvements of the acquired 
technology. 

- restricting the quantity, type and the sales price of products 
manufactured with the acquired technology. 

- unreasonably restricting the recipients distribution channels and 
export markets. 

- restricting the use of the acquired technology by the recipient after 
the expiration of the contract. 

- requiring the recipient to pay for take on obligations with respect to 
patents that will not be used or that have been declared invalid 
(Wolff, 1989). 

Despite the authorities' desire for advanced technology, the technology 
transferred to China by mid 1980s, according to one account, tended 
to be mostly of the mature type (Campbell, 1989). Reasons lying 
behind this included the following: 

- foreign firms' doubts about lack of protection of 
intellectual/industrial property rights, 

- concerns about the "boomerang effect" i.e. for China to cut into 
licensors's markets using the licensed technology 

- limited absorptive capacity in Chinese industries for modem 
technology, 
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- Chinese reluctance to compensate adequately for advanced 
technology, 

- restrictions imposed on high-tech exports to Communist countries, 
including China, by the Coordmating Committee for Multinational 
Export Control (COCOM). 

In 1986, Provisions of the State Council of the PRC for the 
Encouragement of Foreign Investment (Article 2) created the 
designation of "technology advanced enterprise" (TAE) - defined as 
enterprises that possess "advanced technology supplied by foreign 
investors which are engaged in developing new products, and upgrading 
and replacing products in order to increase foreign exchange generated 
by exports or for import substitution." Joint ventures with TAE 
designation from local government were eligible for, in addition to tax 
incentives, lower land use fees subsidies, and priority for electricity 
and other infrastructural financial services. 

4.4.5 Patent and Trademark Legislation 

From the point of view of the foreign investors, following the JV Law 
the Patent Law was perhaps the most significant legislation enacted in 
China after 1979. International companies wishing to market their 
products in China or transfer technology to a Chinese enterprise were 
reluctant to do so without sufficient legal protection for their patented 
inventions. The protection of intellectual property was generally viewed 
as anathema to socialism. Until recently technology in China was 
regarded as state property, transferable to all state-owned enterprises 
without charge. In the early 1980's, the prevailing Chinese view 
fostered such practices as freely passing acquired technology to other 
enterprises, and rotating managers through joint ventures to expose 
them to imported technology (Chai, 1983). 

The long - awaited Patent Law of the PRC became effective on April 1, 
1985, after more than five years of discussion, and the first since 1949 
marking a fundamental change in Chinese attitude to industrial 
property rights. The patent Law codified the new Chinese leaders' 
assertion that in a socialist economy intellectual achievements are 
commodities and thus may be priced. From the foreign firm's 
standpoint, the Patent Law was a significant step toward meeting their 
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needs. The Patent Law governs three types of patentable "inventions-
creations": 

- Invention, defined as any new technical solution or improvement 
relating to a product or a process. 

- Utility model, defined as any new technical solution relating to the 
shape, the structure, or their combination, of a product, which is fit 
for practical use. 

- Design, interpreted as the shape, pattern, colour, or their 
combination, of a product, which creates an aesthetic feeling and is 
fit for industrial application (Goosen, 1987). 

The patent law only applies to newly developed inventions which have 
not been disclosed publicly in China or elsewhere more than one year 
before the date of filing for patent protection. Patent rights for 
inventions are valid for only fifteen years. China became a signatory to 
the Paris Convention for the Protection of Industrial Property on 
March 19, 1985. 

The State Patent Office is part of the China Council for the Promotion 
of International Trade (CCPIT). Patent applications by foreign 
companies must be filed through agents appointed by the State 
Council. In 1990, there were four agents located in Beijing, Shanghai, 
Shenzhen SEZ and Hong Kong. By the end of 1987, the Patent Office, 
which now has some 100 branches throughout China, had received 
more than 15000 applications from foreign companies or individuals, 
with the U.S. and Japan leading. Processing of an application took 
about 2 years. 

The trademark system originated on 28 January 1950, shortly after the 
founding of the People's Republic of China. While the provisions were 
brief and simplistic they nevertheless protected the exclusive right of 
the registered trademark user and were suitable to the needs of the 
socialist economy until the advent of the open-door policy in 1979. 

The Trademark Law of the People's Republic of China (Trademark Law) 
was enacted on 23 August 1982, to meet the concomitant need for the 
protection of distinguishing marks following the influx of foreign 
investment. One of the main purposes of the Trademark Law is 
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grounded in the primary objective of ensuring the high and uniform 
quality of goods sold in China (Yunze, 1991). 

The Trademark Law dictates that certain kinds of goods, such as 
pharmaceuticals, must bear a registered trademark. When applying for 
trademark registration the document establishing approval of 
production issued by the department or bureau of health of the 
province, autonomous region or directly administered municipality 
shall be appended. Goods bearing unregistered trademarks shall not be 

sold. 

In 1989, China joined the Madrid Agreement governing the 
international registration of trademarks. Foreign enterprises in China 
have three bases upon which to apply for trademark registration: in 
conformity with any agreement concluded between China and the 
country to which they belong, according to the pinciples of the Paris 
Convention, on the basis of the principle of reciprocity. A registered 
trademark is valid for 10 years from the date of approval of the 
registration and may be renewed for a similar period (Goosen, 1987). 
The number of foreign applicants for trademark registration were 
reported to be 47000 during the nine year period of 1983-1992. 

In summary, during the 1980s, foreign technology acquisition 
increasingly became a priority for China's open door policy. While 
restrictions were set by the Chinese through new legislation, there 
were also major steps taken to: (a) accede to foreign enterprises' 
demands and international norms sanctioning protection of 
intellectual property, and (b) providing incentives to foreign firms that 
transferred advanced technology. The whole Chinese approach to the 
question of international technology transfer became more 
sophisticated during this period. 

4.5 Conclusions 

In this chapter, we have discussed three aspects of the Chinese 
environment that exert significant influence on the multinational 
firm's transfer of technology to Chinese enterprises: the Chinese 
culture, the technical absorptive capacity of Chinese industries and 
the Chinese government policies with respect to acquisition of 
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technology from abroad. These three factors of the environment are not 
unique to China, rather as pointed out in the previous chapter they 
greatly influence decisions as well as interactions between technology 
suppliers and technology receivers in other cases where multinational 
firms operate in developing countries. 
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CHAPTER FIVE 

C&SC 1: Transfer of Pharmaceutical Technology 

5.1 Astra in Search of Markets 

As one of the most successful high-technology sectors of the world 
economy, the pharmaceutical industry is dominated by a large number 
of multinational companies which operate on a world-wide basis. By 
the beginning of the 1990s, Astra, Sweden's largest pharmaceutical 
company, had also become one of the most rapidly growing 
pharmaceutical companies in the global market. While in 1991, the 
international market for pharmaceuticals grew by about 10 %, Astra's 
total sales increased by 33 %. Over 86 % of Astra's group sales of SEK 
12. 501 million (1991) were achieved in foreign markets. Similarly, of 
Astra's 10. 236 employees (1991), 59 % worked outside Sweden. 

Astra started its activities in 1913 when an alteration in the Swedish 
law permitted the industrial production of pharmaceutical 
preparations, an operation formerly reserved only for pharmacies. One 
of the most important features of Astra's early technological 
development was its efforts to cultivate good relations with researchers 
in universities and in hiring highly qualified scientists. The company's 
good relations with university clinics made it possible to get quick 
clinical examination of its products and to acquire early information 
about the kind of drugs demanded in the health care sector. 

Astra's business strategy was to use its R&D resources in order to 
produce proprietary drugs for relatively concentrated market segments 
and to market the drugs through its international marketing channels. 
A large part of the cost of pharmaceutical products is in research, 
which constitutes about 10 per cent of the sales on a world-wide basis. 
Astra's R&D expenditure in 1991 equalled 16 % of the company's total 
sales. More than 2 000 persons were engaged in the company's R&D, of 
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whom 19 % held doctoral degrees*. 

The high front-end cost of research and the low marginal costs of 
actually producing most pharmaceutical products are the reasons 
behind patent protection in the pharmaceutical industry. Most drugs 
are effective against only a limited range of conditions and because of 
differing disease patterns and styles of medical practice, the size of 
therapeutic submarkets tends to vary considerably between apparently 
similar countries. Patenting creates product differentiation and delay in 
the appearance of competitive products. Once discovered, more of a 
given product can be produced at very low cost. Hence, there is an 
incentive to extend the sale to as many national markets as possible. 

The economies of scale that result from the high sunk cost of 
discovering a new drug combined with the low cost of manufacturing 
are the forces that lead to characteristic multinationalization of firms 
with patents on major drugs in the pharmaceutical industry. A typical 
multinational pharmaceutical company carries out R&D, obtains 
patents worldwide, complies with the clearance procedures in many 
countries, produces the active ingredients in one or a few locations in 
the world, and manufactures the finished products in many plants in 
the countries that constitute its major markets. 

The national market for pharmaceutical products is primarily a 
function of population and income, and large industrialized countries 
consume more drugs than small developing countries. In many 
countries, governments exercise a degree of control over pharmaceutical 
prices. Generally speaking, profit margins depend on the way in which 

(*) Astra's extensive R&D program is conducted mainly at four R&D centres in Sweden 

and a number of small research units abroad. Research centres in Sweden are: 

1) Astra Hassle (located in Mölndal) focusses on cardiovascular and gastrointestinal 

diseases. 

2) Astra Draco (located in Lund) for respiratory diseases. 

3) Astra Arcus (located in Södertälje) for diseases of Central nervous system and 

infections. 

4) Astra Pain Control (Södertälje) for local anaesthetics. 
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drugs reach patients. Products sold directly are subject of the laws of 
supply and demand, whereas those prescribed by medical practitioners 
are less affected by market forces. 

In the early 1930s, realizing that its production capacity was larger 
than that necessary to supply the Swedish market, Astra started its 
international activities by setting up sales subsidiaries in Finland, 
Latvia and Norway and a manufacturing subsidiary in Argentina. The 
purpose of the manufacturing establishment was to secure a flow of 
raw materials from Argentina for the company's hormone production in 
Sweden. 

Astra's success as an international company was built on the discovery 
of effective local anesthetics. Lydokain which was first marketed in 
1947, and later took the name Xylocaine for its trade mark, became 
very sucessful with dental and medical practitioners and instigated 
many of the company's international subsidiaries in the 1950s and 
1960s. The discovery by Astra's R&D of a number of additional drugs 
with high sales potential such as beta-blocker Seloken, anti-Asthma 
agents Pulmicort and Bricanyl, gastrointensinal agent Losec and anti -
schizophrenia agent Roxiam, plus investment in expansion of 
marketing organizations around the world turned Astra into a major 
player on the world pharmaceutical scene. By the early 1990's, Astra 
had 50 subsidiaries in 25 countries and agents and licensees in close 
to 100 countries. 

In 1977, Ulf Widengren, the newly appointed managing director of 
Astra, contrary to his predecessor who had put the emphasis on 
research and development (R&D) in the company, shifted the priority to 
marketing activities. He believed that: 

(a) economic characteristics of the pharmaceutical industry dictated 
that in order to be profitable, the company must aim to sell its 
products in as wide a market as possible. He told his colleagues at 
Astra that while research was costly and risky and the development 
costs of new products were high, the Swedish market segment in which 
Astra competed was quite small. The world market, on the other hand, 
was large enough for the research costs to be recovered. The latter 
would however require increased investment in marketing activities. 
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(b) As the growth of drug sales in the industrially developed countries 
was slowing down, the markets of developing countries should become 
the target of Astra's new international marketing strategy. 

During the 1970s, however, the controversy surrounding lack of control 
and supervision over the distribution of drugs in the Third World 
markets by the multinational pharmaceutical companies reached its 
peak. The damaging effects brought about by profit motives with no 
regard for conditions prevailing in these countries resulted in public 
calls for measures to put an end to uncontrolled international 
distribution of drugs without providing adequate information. 

Swedish pharmaceutical companies, similar to those in Europe and the 
United States were looking for ways to respond to these international 
concerns. One effective measure was to bring about direct contact with 
consumers in the developing countries, rather than to sell through 
intermediaries. This meant setting up authorized distributors, and 
where feasible local production through joint ventures. What Astra 
could offer Third World countries was not limited to pharmaceutical 
products. Astra's management believed that it could supply these 
countries with the full package of technology, i.e. production know-
how, marketing and distribution of pharmaceuticals. By offering the 
"whole concept" Astra believed it could serve the needs of the developing 
countries and its own interests simultaneously. As the fu l l 
technological package was costly, however, it was resisted by many a 
developing country government, and the demand always came for a de-
packaged arrangement. 

In developing countries markets, Astra faced competition from two 
sources: (a) government to government aid programs by many Western 
countries, and (b) the low-cost producers of Eastern Europe (e.g. 
Rumania and Bulgaria) who could market products of mature 
technology at very low prices. 

Astra's search for new markets in the developing world coincided with 
China's announcement of its modernization program based on the 
import of advanced technology for its industries, including that of 
pharmaceuticals. When the idea of entry into China came up for 
discussion at corporate level, Astra's experience with joint ventures in 
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developing countries was only one or two years old; it had entered into 
joint venture in Nigeria in 1978 and India in 1979. 

The idea of entering the Chinese market of 1.1 billion consumers was 
very appealing to Astra's management, but lack of previous commercial 
contact with China was a disadvantage. Astra had to collect the 
necessary information before planning its strategy towards that market. 
In the late 1970s, however, there were very limited data publicly 
available on China. The Chinese Embassy's Commercial Section in 
Stockholm was used as a channel for initial contact with China's State 
Pharmaceutical Administration and the Ministry of Foreign Economic 
Relations and Trade (MOFERT). 

5.2 China Seeking Advanced Pharmaceutical Technology 

China's introduction of its modernization program through the open 
door economic policy of the late 1970s gave priority to the 
modernization of the country's pharmaceutical industry as part of a 
general need to raise the level of health standard of its 1.1 billion 
population. Despite its long history of traditional medicine, China was 
unable to produce the modern drugs available in the advanced 
industrialized countries, and widely needed by its citizens. In 
technological and managerial terms, China's pharmaceutical industry 
lagged behind the West by 25 years, and in some areas, except for 
limited Soviet technology, no development had taken place since the 
1949 Revolution. Old factories, outdated equipment, and inefficient 
production methods were commonplace. What China now had in mind 
was to, through cooperation with Western pharmaceutical firms, gain 
access to the latest available product technology and management 
know-how necessary to modernize its pharmaceutical industry. 

The method considered by China's central government planners to be 
most effective for modernization of China's pharmaceutical industry 
was to select a number of Chinese pharmaceutical companies in 
different provinces of China as forerunners in implementing the new 
cooperation program with the foreign enterprise. The China National 
Pharmaceutical Corporation (CNPC), a Chinese state authority, held 
the initiative for implementing the new program in cooperation with 
provincial and local authorities. One of the locations considered for 
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implementing a Chinese-foreign cooperation scheme was the city of 
Wuxi in the province of Jiangsu on the eastern coastline of China 
where several pharmaceutical plants existed. 

5.3 Pact- Gathering Visits 

When a professor connected to the Swedish pharmaceutical company, 
Leo, reported on his trip to China in a general meeting of the Swedish 
Association of Pharmaceutical Industry (I^kemedelindustriföreingen-
LIF) and raised interest in China's commercial possibilities for Swedish 
pharmaceutical firms, entering the Chinese market suddenly became of 
interest for other major pharmaceutical companies in Sweden. Besides 
Astra, Kabi, Leo, Ferosan and Ferring joined discussions on entering 
the Chinese market. Although the China market became an industry-
level topic from here on, it was Astra that kept the initiative. 

The fact that entering the Chinese market was considered ( a) a high-
risk project, both commercially and politically, (b) that the project 
involved dealing with Chinese government organizations rather than 
private enterprises, and (c) that it required a great deal of technical and 
financial resources, resulted in the decision of the Swedish 
pharmaceutical firms first, to confront China in a collective manner, 
and second, to involve the Swedish government agencies in the project. 
Pooling resources and having government support seemed to be the best 
strategy for spreading the risks and for gaining a better competitive 
position in the market. 

LIF was thus assigned the task of pursuing the goal (a) through 
cooperation with the Swedish trade Council to establish contacts with 
the Chinese side and (b) to conduct the necessary preliminary studies. 
A small group led by Hugo Thelin, a veteran in the industry, became the 
driving force behind the China project. 

The Chinese authorities, though slow in response, welcomed the 
Swedish initiative, and bilateral communications had now begun. Some 
50 letters were exchanged between the two sides during 1978. Through 
these communications, the Swedish side introduced its technological 
capability and offered plans to transfer pharmaceutical know-how to 
China. The Chinese side, on the other hand, sought general informa-
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tion on recent developments in the international pharmaceutical 
industry and expressed interest in gaining access to the technology of 
specific drugs. The Chinese communication contained little information 
on the prevailing state of the pharmaceutical industry, or the national 
health sector in China. 

In the Spring of 1978, a study group composed of representatives of 
various Chinese state organizations dealing with pharmaceutical 
industry and foreign economic relations visited Sweden and held 
discussions with representatives of the Swedish pharmaceutical 
companies. This was the first group of its kind to travel abroad since 
China broke ties with the USSR in the 1960s. In the meetings that took 
place during this visit, the Chinese informed their Swedish hosts that 
China's new economic program attached great importance to the 
health sector, and modernization of the pharmaceutical industry 
received high priority in the country's national five-year plan. China 
could not produce the drugs widely needed by its population and was 
aware of the Western technological progress in these fields. What the 
Chinese delegation had in mind was that through cooperation with 
Swedish pharmaceutical firms China wished to gain access to the latest 
product technology and management know-how. 

The next move came from the Swedish side when it sent a delegation of 
LIF, representing various Swedish pharmaceutical companies to China 
in the Autumn of 1978. The Swedish managers found the visits to 
pharmaceutical plants in China and discussions with the Chinese 
authorities informative. In technological and managerial terms the 
Swedish group's assessment was that China's pharmaceutical industry 
in the late 1970s could be compared with the European level of the 
early 1950s. Old factories, outdated equipment, inefficient production 
methods and limited variety in drugs produced necessitated drastic 
improvement. Visits to pharmaceutical plants at the same time 
provided answers to some puzzling questions the Swedes had about the 
big size and the slow pace of the Chinese pharmaceutical industry. 
They discovered that in China, following the self-sufficiency model of 
the revolutionary China organizations were vertically divided. A typical 
pharmaceutical factory had the responsibility of producing its own 
needs in terms of machinery, instruments, chemical inputs and 
packaging materials. Lack of industrial infrastructure, poor 

126 



Communications and implementation of the principle of self-sufficiency 
had created giant size organizations. 

5.4 Different Motives for a Joint Venture 

For the Swedish side, the question of what mode to select for entering 
the Chinese market was an issue that was resolved by the fact that 
China did not allow the import of pharmaceuticals into the country. 
Export of finished drugs to China was therefore not a viable strategy. 
As for licensing, aside from the fact that for Astra this was normally 
the last alternative to consider (since it was not profitable and diffucult 
to control), the fact that China's laws in the 1970s did not allow 
patent registration also meant that Swedish technology could not enjoy 
the necessary protection. Similarly, establishing a wholly-owned 
subsidiary was not permitted by the Chinese at the time. Even if there 
were no legal barriers, it would not have been a viable strategy due to 
the lack of adequate knowledge about various aspects of the business 
environment in China. For the Chinese, on the other hand, to form a 
joint venture was the major aim. 

It was, thus, the formation of a joint venture that both sides primarily 
had in mind when contacts between the two sides became more regular. 
A major point coming to light through discussions was that each side 
had its own motives and conditions for seeking a joint venture. The 
Swedish side had the following in mind: 

- The joint venture's main aim would be to produce pharmaceutical 
products to serve solely the Chinese market, not to export. Astra 
did not consider China as a future supply point for East Asia due to 
the company's sufficient production capacity elsewhere. 

- All active ingredients would be exported from Sweden and turned into 
finished products for distribution in China. Returns from sale of 
pharmaceutical ingredients would be an additional source of income. 

- The Swedish major condition for forming a joint venture in 
China was that the venture should be economically justifiable. 

The Chinese objectives, on the other hand, was to achieve the following 
through a joint venture: 
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- to acquire state of the art in pharmaceutical technology and related 
know-how. 

- to obtain the technology for those drugs most widely needed in 
China. 

- to gain access to foreign capital for investment in Chinese 
pharmaceutical industry. 

- to produce pharmaceuticals for export from China in order 
to earn foreign exchange. 

- to gain access to the Swedish partner s international distribution 
network for facilitating future exports from China. 

The Chinese state pharmaceutical authorities, while conducting 
discussions with the Swedish side were simultaneously opening contact 
with other Western and Japanese multinational firms. Their general 
guideline was to acquire technology from multiple sources in a 
complementary fashion. 

The Chinese experience with joint ventures in the late 1970s was 
limited to the Hong Kong-Chinese joint ventures, where the foreign 
partner provided capital, machinery, raw materials and employed local 
Chinese labour, and bought back the output for export through Hong 
Kong. The Chinese side earned foreign exchange only through provision 
of labour. From the Swedish point of view low labour cost in China was 
not an advantage in the production of pharmaceuticals, which has 
limited labour input. On the other hand, research-labour which is 
ccrucial in product-costing had no comparative advantage in China. 

5.4.1 The Novelty of Feasibility Study 

Following the visit to China the Swedish side proposed the undertaking 
of a feasibility study as a basis to go on for negotiations regarding the 
establishment of a joint venture. In the late 1970s, to carry out 
feasibility studies was unfamiliar to the Chinese. The Swedish side had 
to explain the purpose of and even provide the Chinese with a United 
Nations Industrial Development Organization (UNIDO) manual 
explaining the essentials on the subject. The Chinese Ministry of 
Foreign Economic Relations and Trade (MOFERT) supported the idea 
and in fact, in later years made the undertaking of industrial feasibility 
studies a condition for all foreign-Chinese joint ventures. To facilitate 

128 



the undertaking the Swedish side proposed to organize a group whose 
members would be specialized in studying various aspects of the joint 
venture, including finance, production, marketing, R&D, etc. and asked 
the Chinese to form a similar group from mirror organizations in 
China. The two groups would meet and discuss aspects which would 
come up with the feasibility study. 

The Chinese side were competent on the technical side but had 
different understanding of the concepts of marketing and finance. 
Furthermore, they viewed matters from the position of China's national 
interests rather than from that of the joint venture. Their choice of the 
products to be produced, and the equipment to be purchased was 
viewed from the standpoint of what China lacked rather than what was 
economically and technically justifiable for the joint venture. 

The fasibility study report produced after nearly 9 months, did not 
support the formation of a joint venture, mainly due to the lack or low 
quality and high prices of pharmaceutical raw materials and packaging 
materials in China. Furthermore, the joint venture's products, the 
study conceived, would fail to achieve the required international 
standards. In late 1979, the outcome of the discussions that were held 
for over a year was to cancel the whole project. 

5.5 Negotiations Resume: New Adjustments 

Following a break of six months, the Chinese side resumed contacts, 
stating that they were willing to make the necessary adjustments, 
shoulder more responsibilities and would thus propose a second 
feasibility study to be carried out. The second feasibility study led to yet 
a third one mainly due to the two parties' desire for cooperation. The 
Swedish and Chinese negotiating teams were gradually beginning to 
learn about each other's ways and concerns. The revisions of the 
original plans included reduction in investment costs, Umiting the type 
of drugs to be produced by the joint venture and Chinese commitment 
to take necessary measures to develop the required raw materials and 
packaging materials in China and to supply them to the joint venture 
at competitive prices. The third feasibility study aimed at a project 
considerably scaled down from the one originally envisaged. It focused 
primarily on reaching agreement towards: 
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- an acceptable level of profitability. 
- an acceptable foreign currency balance. 
- an acceptable financing scheme. 

The concept of "profitability" a cornerstone of private enterprise, 
conveyed a different meaning to the Chinese. To them, return on 
capital equivalent to 15 % as demanded by the Swedes, and the fact 
that 13 % was the lowest figure acceptable to them considering the 
risk-adjusted return on investment, was totally unfamiliar reasoning, 
and viewed from a centrally planned economy rationale was difficult to 
accept. 

5.5.1 The Problem of Non-convertible Currency and 
Foreign Exchange Needs 

One of the biggest obstacles to overcome during the negotiations, and 
for that matter in the years to come, concerned the question of the 
joint venture's foreign exchange needs. Foreign exchange was required, 
first, to purchase active ingredients that had to be imported from 
Sweden, and second, to purchase other inputs and raw materials that 
could not be sourced locally. As the Chinese official currency, 
Renmenbi (RMB), was not convertible internationally, and foreign 
currencies could not be purchased locally, exporting the planned joint 
venture's products was the only way of earning foreign exchange*. The 

*) In the 1980s the question of foreign exchange was one of the most important 

issues for the foreign companies' operations in China. Joint ventures, for example, 

required a source of foreign exchange to pay charges denominated in foreign currency: 

imported supplies and machinery, return on equity to the foreign partner, principal 

and interest on borrowed funds; expatriate salaries, royalties and purchase of foreign 

partner's equity upon termination of the venture. But because Renmenbi was (and by 

late 1993 still is) not convertible, joint ventures required means other than free 

conversion of domestic currency. In 1986, the Chinese government announced a 

means to ease the foreign exchange balance for Chinese-foreign joint ventures: they 

could negotiate with other joint ventures to adjust their surpluses and deficits among 

themselves. This arrangement that came to be known as currency "swap" was more or 

less institutionalized in later years and created a market of its own: the SWAP market. 

Joint ventures could buy foreign exchange at a rate slightly higher than the official 

rate in this market. 
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Chinese state regulations required all joint ventures to be self-
sufficient in their foreign exchange needs. 

The Swedish side, however, was not so keen on laying emphasis on 
exports of pharmaceutical products from China on two grounds: first, 
that it would have meant that smaller volume would be sold on the 
local Chinese market, which the Swedish side primarily aimed to serve. 
Secondly, the Swedish side would be obliged to buy back the joint 
venture's products and market them internationally. The results of the 
feasibility study showed that 30 % of the total output should be 
allocated for export in order to obtain the necessary foreign exchange 
balance. 

As the two sides approached agreement, the Swedish position regarding 
export of the joint venture products softened, and finally agreed to 
purchase up to 40 % of the output for marketing in some developing 
countries on condition that the Chinese side would arrange for local 
purchase of raw materials at international prices and thus, reduce the 
joint venture's foreign exchange needs. 

As negotiations progressed the question of how to finance the project 
gained particular importance. The Swedish side approached Swedfund* 
for funding the joint venture through soft loans in return for equity 
participation. 

Composition of the teams that conducted negotiations differed in the 
sense that while the Swedish team was composed of mangers from 
Swedish pharmaceutical companies who represented private 
enterprises, the Chinese counterparts were officials of the national and 
provincial government organizations in charge of health, 
pharmaceutical industry and foreign economic relations. What this in 
essence meant was that the Swedish side were not able to conduct 

(*} Swedfund (the Swedish Fund for industrial Cooperation with Developing 

Countries) is a Swedish government organization connected to the Swedish Ministry 

of Foreign Affairs. In 1991, Swedfund was reorganized and renamed as Swedcorp 

(Swedish International Enterprise Corporation). 
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direct negotiations with their future business partners right from the 
start, and had little knowledge about the people they were going to 
work with in what was developing into a greenfield pharmaceutical 
operation in China. The fact that the Swedish managers were not 
dealing with managers of Chinese pharmaceutical enterprises, but 
rather with a group of "pharmacentical bureaucrats" had, as later 
became evident, its advantages as well as disadvantages. 

Directly connected to the above was the question of an appropriate 
location for the planned joint venture. If the Swedish side knew little 
about their negotiating partners, they knew even less about what made 
a suitable location in China for the suggested joint venture. The 
Chinese had proposed several locations in Eastern China, not far from 
each other, for the plant's location. They specifically proposed the city 
of Wuxi in the province of Jiangsu, one of the most prosperous of the 
Chinese provinces. The Swedish side did not realize at the time how 
significant the plant's location was in China, a vast country with 
considerable socio-economic diversity and varied administrative 
conditions. For example, the taxation system, tax advantages for 
foreign enterprises, level of infrastructure and service supplies, 
availibility of raw materials, industrial work force, rent advantages for 
factory sites, and environmental aspects differed significantly from 
region to region. Wuxi, as a location for a pharmaceutical plant had 
such advantages as a mild climate, good water supply and an adequate 
standard in other public utilities, proximity to Shanghai (China's main 
industrial centre) and tax advantages for joint ventures which 
consisted of 5.5 % of sales or 30 % on the net profit following a two-
year tax holiday. 

5.5.2 A Contract, At Last 

Exchange of information, preliminary investigations, and undertaking 
of feasibility studies took a great deal of time. Finally, three years after 
the initial contacts had begun, the two sides in September 1982 signed 
the contract. The 20-year contract was to establish a 50-50 joint 
venture to be named Sino-Swedish Pharmacentical Company (SSPC), 
which would function directly under the jurisdiction of the China 
National Pharmacentical Industry Corporation. The site chosen for 
SSPC was in Mashan, a suburb of the city of Wuxi, and facing Lake Tai 
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Hu, known in China for its picturesque scenery. The two sides agreed to 
establish a pharmaceutical joint venture with 350 employees for the 
manufacturing of pharmaceutical products and the marketing of these 
products in China as well as on the international market. SSPC was to 
be built on a plot of land, 5800 square meters in size, and to house 
2200 m 2 of factory building. 

Included in the contract were: 
• two sets of licensing agreements were attached. One set of licenses 

was for all the products provided by the company Astra 
(referred to as the dry products, since they consist mostly of dry 
tablets) and another set consisted of all the products that were 
supplied to SSPC by Kabi-Pharmacia (referred to as the wet 
products, since they consisted primarily of liquids). It was agreed 
that in the future for each product, additional to those already 
agreed to be produced by SSPC, a new licensing agreement would 
be signed between SSPC and the respective Swedish company. 

• there was no provision for payment of a technology fee, but it was 
agreed that SSPC would pay for all the technical services that the 
Swedish side provides to the joint venture. 

• as for trade marks, although legislation was already in existence in 
China, adjustments had to be made for practical purposes due to 
language differences (e.g. it is customary in China to use the drugs' 
generic names. Bricanyl, for instance, would be explained, as 
"medicine for Asthma" in Chinese). 

• the Swedish side agreed to purchase 30 % of SSPC's output (for 
eventual export to developing countries). 

• In addition to the main products (listed in detail in a later 
section), the two sides agreed to produce a number of generic 
products for eventual exporting and earning of foreign exchange. 

The long-term goals of SSPC was to include the following: 

• to manufacture original Swedish drugs according to GMP (Good 
Manufacturing Product) standards for sale in China. 

• to export from Sweden active ingredients for the preparation and 
sale of original pharmaceutical products in China. 

• to manufacture selected generic products for export. 
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• to arrange contract-manufacturing with Chinese enterprises for the 
production of ingredients and raw materials for export to Sweden. 

• to work for the realization of compensation as well as for other 
types of cooperation arrangements. 

• to develop R&D cooperation. 

The main drugs to be manufactured at SSPC to start with were agreed 
to include Cardiovascular, anti-asthma, and antibiotic products from 
Astra, and Total Parenteral Nutrition (TPN) products, plasma products, 
grown hormone products from Kabi Vitrum (later Kabi-Pharmacia). In 
addition it was agreed that generic products be produced primarily for 
export (see Table 5.1 for a full list of the SSPC products). 

Table 5.1: SSPC's Main Product Lines, 1992. 

Products:  
Astra 

1. BRICANYL tablet, a selective B2 receptor stimulator, curing bronchial asthma, 
chronic bronchitis, emphysema and broschospasm of lung disease. Asthma is one of 
the most widespread diseases in China (3 % of population suffer the disease). Bricanyl 
was to be produced in China in tablet form and in aerosol form, marketed under 
BRICASOL. 

2. BETALOC tablet, (the name for it at Astra is "Seloken") a selective B i receptor 
blocker for hypertension and angina pectoris. This cardiovascular agent has been one 
of Astra's most successful drugs on the international market. 

3. BRICASOL aerosal mainly contains terbutaline sulphate for the treatment of 
bronchial asthma, chronic asthmatic bronchitis, obstructive pulmonary emphysema 
and other pulmonary diseases with bronchial spasm. 

4. BAMYL tablet, a new effervescent water soluble tablet produced by using the 
propritary technology af Astra for the treatment of pyrexia and analgesic at a fast 
speed. 

KABI - PHARMACIA 

5. INTRALIPID, a fat emulsion, is made of soya bean oil and phospholipid (made of 
eggyoke) and has been one of Kabi-Pharmacia's famous drugs and in the late 1980s, 
had about 70 % of the world market for this type of product. Intralipid forms an 
important part of TPN. 

6. TOTAL PARENTERAL NUTRITION (TPN) includes amino acid solution (Vamin 
Injection), fat emulsion injection (Intralipid Injection), trace element preparation 
(Addamel Injection, Ped-el Injection) and vitamin preparation (Soluvit Injection and 
Vitalipid injection "Infant" and Vitalipid Injection "adult". 

7. Vitamin C Effervescent Tablet. 
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The business scope of SSPC was to include the production of Swedish 
original pharmaceuticals, over-the-counter (OTC) drugs and other 
preparations, and production and sales of tablets, injections, TPN, bulk 
pharmaceuticals and intermediaries, etc. SSPC was to produce tablets 
and injections (vials and ampoules) and other preparations with an 
annual output of one billion tablets, one million bottles of Large 
Volume Parenteral (LVP) and 5 million bottles of aerosol products, part 
of which was to be repurchased by the Swedish side or be exported to 

other countries. 

The three Chinese shareholders in SSPC which consisted of national, 
provincial and city authorities, were: 

(1) the China National Pharmaceutical Corporation (CNPC) - State 
(2) the Jiangsu Provincial Pharmaceutical Industry Corporation, 

Nanjing, (JPPIC) - Province. 
(3) the Mashan Industry Corporation (MIC) - the City of Wuxi. 

The shareholders on the Swedish side, when the contract was signed in 
1982, were the pharmaceutical companies, Astra, Kabi- Vitrum, Leo, 
Ferrosan, Ferring, and the Swedish government organization, 
Swedfund. Following the corporate structural changes and mergers that 
took place among the Swedish pharmaceutical companies in the 1980s, 
the ownership structure on the Swedish side was changed. By mid-
1992, there were only three shareholders on the Swedish side: 

1. Astra 
2. Kabi - Pharmacia 
3. Swedfund 

SSPC's board of directors was to be composed of ten members: one 
Chairman, one vice chairman and four members from each side. 
According to the contract the joint venture would have a president and 
two vice-presidents. If the president is elected Chinese, then the two-
vice presidents would come from Sweden and vice versa. During the 
transfer of technology and start-up phases two Swedish presidents were 
appointed and when production started and marketing in China began 
SSPC's third and fourth presidents were Chinese. 
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The initial financing according to the joint venture agreement was: 

SEK millions 
Share capital 55 
Svensk Export Kredit 13 
Loan from Bank of China 36 

Total 104 

Later with increases in costs another SEK 55 million had to be 
contributed by each side. BITS* also accepted to pay for SSPC's 
personnel training. The equity structure of SSPC in 1992 is shown in 
Figure 5.1 

SSPC  
100% 

Chinese Partners' 
Equity Shares 

50% 

CNPIC 
45.5% 

"T " 
JPPIC MIC 

I I 
4.5% 

Swedish Partners' 
Equity Shares 

50% 

I 1 1 
Astra Kabi- Swedcorp 
17% Pharmacia 17% 

16% 

Figure 5.1: Sino-Swedish Pharmaceutical Company Equity 
Structure, 1992. 

(*) BITS (Beredningen för Intemationeellt Tekniskt-Ekonomlskt Samarbete) is the 

Swedish agency for international technical and economic cooperation with developing 

countries. 
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SSPC began its work with approximately 200 employees. In 1991, the 
figure was 435 and the number increased to 520 in 1992. Of the latter 
figure 300 were in production and technical sevices, 120 in 
adniinistration and 100 in marketing. 

5.6 Good Manufacturing Practice (GMP) 

Following the signing of the joint venture agreement and the widening 
of contacts and relationships between the two sides, the Swedish side 
gained more knowledge about the level of development in the 
pharmaceutical industry in China, and the types of drugs for which 
there was more demand in the country. Visits to Chinese 
pharmaceutical plants revealed that the scope of technology transfer 
had to go far beyond the mere transfer of manufacturing rights. In order 
to produce pharmaceutical products of internationally accepted 
standards, transfer of technology had to take place on a much wider 
scale: a whole new standard - affecting every aspect and every phase of 
the production system- needed to be introduced. The knowledge that 
the Swedish side felt it had to transfer was much broader than 
originally anticipated, and if carried out in full would have brought 
about fundamental changes in the whole pharmaceutical industry of 
China. 

The background to this was that in the decades following the second 
World War, the pharmaceutical industry in the Western-industrialized 
countries had increasingly come under severe scrutiny of the national 
governmental authorities as well as international health 
organizations.. New procedures and regulations had been continuously 
introduced and had repeatedly undergone revision. New standards had 
been set by such national organizations as the U.S. Federal Drug 
Administration (FDA), or international organizations as the WHO. The 
new standards and practices had come to be known to the profession as 
"good manufacturing practice" (GMP). Handbooks on GMP standards 
were available to people in the industry in most of the industrialized 
countries. The Chinese pharmaceutical industry, however, had not kept 
pace with these developments and was totally unaware of the GMP 
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standards*. 

The first case involving implementation of GMP standards in China 
came up in connection with the location and design of the building of 
the SSPC plant. The Chinese negotiators' first proposition was to use 
and upgrade the existing pharmaceutical plant in Wuxi. The Swedish 
experts pointed out however that the GMP standards had to be 
incorporated in the very construction of the building, right from the 
foundation, and since the existing factory in Wuxi failed to pass these 
GMP standards, the construction of a new factory on a new site was 

*) The object of GMP was to ensure that products are consistently manufactured to a 

quality appropriate to their intended use and ultimately the safety, well- being and 

protection of the patient. GMP is thus concerned with both manufacturing and 

quality control procedures. The quality control part of GMP is concerned with 

sampling, specification and testing, and with the organization, documentation and 

release procedures which ensure that the necessary and relevant tests are carried out, 

and that materials are not released for sale or supply, until their quality has been 

judged to be satisfactory. 

The following are some of the basic GMP requirements for manufacturing. 

(a) All manufacturing processes should be clearly defined, and known to be capable of 

achieving the desired ends, 

(b) all necessary facilities are provided, including: 

- appropriately trained personnel 

- adequate premises and space 

- suitable equipment and services 

- correct materials, containers and labels 

- approved procedures (including cleaning procedures) 

- suitable storage and transport 

(c) procedures are written in instructional form, in clear and unambiguous language, 

and are specifically applicable to the facilities provided. 

(d) operators are trained to carry out the procedures correctly. 

(e) records are made during manufacturng (including packaging which demonstrates 

that all the steps required by the defined procedures were, in fact taken and that the 

quantity and quality produced were those expected). 

(f) records of manufactures and distribution which enable the complete history of a 

batch to be traced are retained in a legible and accesible form. 
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(g) a system is available to recall from sale or supply any batch or product, should that 

become necessary (Sharp, 1985). 

essential. Another case involved the raw materials which were to be 
sourced in China. Swedish experts visiting local raw material suppliers 
did not approve of their GMP standards and the raw materials' quality 
standards. 

By the time official negotiations began the Swedish side had reached 
the general conclusion that transfer of technology had to take place in 
two spheres: 

1) Transfer of GMP standards. 
2) Transfer of product technology. 

During negotiations the Swedish side did not have sufficient 
information about the variety of drugs demanded in China. As a result 
it was the Chinese side that basically determined the types of drugs the 
joint venture was to produce. Their choice of drugs was based on two 
principles: 

1) drugs most widely needed in China as shown through the 
population's health standard and widespread diseases. 

2) the latest pharmaceutical product technology available on the 
international market. 

The level and the extent of the technology demanded by the Chinese 
during the negotiations was more extensive than what the Swedish side 
had expected. Since no special provision had been made for technology 
fee in the Chinese Joint Venture Law of 1979, the position of the 
Chinese was that each side would contribute with its own resources, 
and technology would form part of the foreign partner's contribution. 

From the Swedish side pharmaceutical technology, and the policy 
regarding its transfer, was viewed to consist of: 

a) Research knowledge, or the knowledge of synthesizing active 
pharmaceutical ingredients, for which a "synthesis" plant would be 
required. This could never be transferred to a joint venture. 
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Transferring research knowledge would be considered only in cases 
where the Swedish subsidiary was wholly-owned. 

b) Product technology, would be transferred to joint ventures through 
the signing of separate licensing agreements and only on condition that 
the Swedish side had full control of the production, and the technology 
was protected through patent registration. Although there had been a 
patent law in existence in China since 1975, the Swedish side was not 
convinced of having the necessary protection*. 

c) Production Technology, would be transferable to a joint venture, but 
arrangements made that active ingredients would always be supplied 
from Sweden. Some of the raw materials however might be sourced 
locally. What is transferred is the technology of producing 
pharmaceutical products according to GMP standards. For each 
product produced by the joint venture a separate licensing agreement is 
signed between the firm and the joint venture. 

During the negotiations the Chinese side expressed interest for two sets 
of drugs which came to be known as the "dry products" and "wet 
products". The former, which constituted drugs in tablet form, were all 
Astra products. The latter were infusion solutions in the form of 
nutritional products, which were Kabi products. In fact Astra and Kabi-
Pharmacia came to be the only transferors of pharmaceutical 
technology to China. Astra and Kabi had successfully marketed their 
products for a number of years and were well-known internationally. 

The two sides agreed that Astra and Kabi would supply the active 
ingredients from Sweden. As for raw materials, it was agreed that to the 
extent possible, they would be sourced in China and the rest be 
imported from abroad. The aim was that eventually (after the Chinese 
had raised their quality standards) all raw materials would be 
purchased locally. Raw materials were not limited to chemicals but also 
included packaging materials. 

(*) Companies usually search and apply for patent at an early phase of their research, 

and it may take up to 10 years before the product is on the market. The risk of seeking 

patent in a country like China would be that it would not receive the necessary 

protection for very long time and thus run the risk of losing the advantage. 
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5.7 Setting Up Operations 

The start-up stage of SSPC was made up of a number of phases which 
basically involved: 

(a) design & construction of the plant and 
(b) commencement of operations and production. 

This stage took much longer than was originally anticipated; from 
drawings to actual production, it took five years (1982 - 1987) to build 
the factory. 

The design of the factory which started after the agreement was signed 
had to be revised several times due to the fact that the site on which 
the plant was to be constructed was reclaimed land, 1.5 meters below 
the adjacent lake Tai Ho and only 0.5 meters from underground water 
level. There were many differences of opinion between the Swedish 
consultants and Chinese construction authorities. The Swedish 
consultants were determined to take all precautionary measures for any 
eventuality (e.g. impact of high level of moisture in the soil) they 
deemed scientifically necessary for the safety of the building. The 
Chinese, on the other hand, relying on long tradition of construction in 
this region of China, were confident of their knowledge of construction 
under local conditions, and viewed the process differently. They often 
saw no reason for the Swedish consultants' elaborate precautionary 
measures. 

The SSPC plant was designed by Swedish engineers and the 
construction was supervised by Mr. Skrödel, an experienced engineer 
from Astra. While the Chinese were responsible for the construction of 
the building and installation of the utility system, the Swedish 
consultants were mainly responsible for the installation of equipments 
and instruments. 

The Swedish side purchased the equipment needed from such countries 
as Germany, France and England. Both Astra and Kabi also sent their 
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engineers to Wuxi to help in the start-up of the plant. In some cases 
engineers from Switzerland and Germany were also brought to install 
some of the machinery. The machines, equipments and instruments 
purchased for SSPC were the most advanced available on the market. 
During the negotiations the Chinese side had asked for the latest 
technology. But in order to operate the modern computerized 
equipments employees had to receive extensive training to develop the 
competence necessary. In later years, operation and maintenance of the 
equipment proved to be a major problem due to the lack of necessary 
skills among the Chinese staff. The purchase of mechanical 
equipment was not a viable alternative as it was no longer available on 

the market. 

Other problems that directly or indirectly hindered the transfer of 
technology to China included the following: 

The first problem concerned the construction of the buildings for SSPC 
and the installation of machinery and equipment which was designed 
by Swedish engineers, but for the most part were to be installed by 
Chinese workers and technicians. It involved a great deal of negotiation 
and coordination with the local authorities; a lengthy process that 
faced repeated complications. The problems faced during the 
construction basically had to do with the implementation of GMP 
standards, which had to be built in the pharmaceutical plant from an 
early stage of construction: for example, different zones, numbered 0 to 
4 had to be created inside the plant. Zone 0 symbolized the general 
environment (e.g. air) surrounding the structure. Progressing towards 
the interior and the central section of the building, zones 1 to 4, 
stricter hygenic standards had to be observed. To enter zone 4 - a total 
aseptic zone- would require a change of clothes, taking a shower and 
wearing special outfits. Implementation of GMP standards in 
construction, the first experience in China, was a valuable experience 
for the Chinese side. 

As for adapting the equipment to local conditions, certain adjustments 
were necessary particularly those dependent on the local utility services 
such as electricity. The Chinese side had contracted a Shanghai 
consulting firm for the installation of the utility system. The Chinese 
company's performance was not always approved by the Swedish 
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consultants who pointed out the significance of an efficient utility 
system and insisted that poor quality of material used for such things 
as pipes and ventilation system, and inadequate control in general 
would result in such problems as rust and leakage (a few years later 
when the plant went into production the Swedish consultants were 
proved right). 

Some of the other major problems faced during the start-up phase of 
SSPC had to do with: 

(a) the standard of infrastructure and services - electricity, water and 
sewage system - provided by the local authorities; and (b) distance from 
raw material producers as well as from the pharmaceutical education 
centres. While the former affected the inputs for products to be 
produced, the latter created difficulty in recruiting qualified personnel. 

5.7.1 Training Abroad and Assistance in China 

During the start-up phase, a total of 35 Swedish and international 
experts were sent to SSPC by the Swedish side. Their mission was to 
assist in production and quality control, and later in finance and 
marketing. The length of their stay in China depended on the nature of 
their missions and the assignment they had to fulfi l l . During this 
phase the question of assistance and training became a continuous 
activity. Experts consisting of engineers, technicians, accountants and 
marketing specialists were dispatched to Wuxi either from Sweden, or 
from Astra or Kabi's international subsidiaries, or even temporarily 
recruited from other international firms. The length of their stay in 
Wuxi ranged between 2 and 15 weeks. Some came with short-term 
missions with specific tasks to perform, (e.g. laboratory, maintenance), 
others came on a long-term basis, at times with their families (e.g. 
production). Many were dispatched to SSPC several times, each time for 
several weeks. Following completion of the construction of the plant 
each of the Swedish joint venture partners took responsibility for its 
own products and provided its share of the expertise, assistance and 
training for each stage of the process. Later each of them appointed its 
own production manager at SSPC: Astra for the dry products and Kabi 
for the wet products. 
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In 1985, a group of 30 Chinese were recruited to eventually take over 
key positions at SSPC. The group was sent to Sweden for a 3-months 
training course organized jointly by Astra and Kabi Pharmacia. The idea 
was that this group became the core group responsible for training 
other Chinese employees at SSPC in their respective area, which 
consisted of training in GMP as well as in specialized technical areas. 
The plans for training of the Chinese to take over responsibility at 
SSPC did not go as smoothly as envisaged. As construction of the 
building took one and a half years longer than originally planned and 
caused delay in the whole of the start-up phase, the Chinese trained in 
Sweden and now back in China, could not have the opportunity to put 
into practice what they had learned in Sweden. This in turn slowed 
down the training of others and resulted in the slow-down in the start 
of production. 

In the following years (1987-1989) additional groups consisting of 
between 2 and 6 people were sent for training in various fields of 
management not only to Astra and Kabi's training centres at the 
headquarters in Sweden but also to management training centres in 
Hong Kong, Thailand, Phillipines, Australia and France. The Swedish 
side applied and received aid from BITS for the training of the Chinese 
staff at SSPC. Between 1985 and 1991 more than 60 Chinese were 
trained by the Swedish side, for periods of up to 3 months in the field 
of production, maintenance and quality control. Many were sent for 
training even for a second time. As far as the training of the Chinese 
staff, particularly with regard to GMP education was concerned, the 
experience gained after a while was that it was more effective to hold 
the training courses in Sweden than in China. Theoretical education 
could be supplemented by visits to various pharmaceutical plants where 
course participants had the opportunity to see at first hand what GMP 
standards really involved. Nevertheless, training courses were held 
both abroad and in China. 

Education and training was not only limited to technology-related 
areas. For example, to introduce a new accounting system at SSPC 
based on Astra's system, the Chinese staff first had to be trained in the 
Western accounting system. Astra thus asked its financial manager in 
Australia to lay the grounds for implementing Astra's acounting system 
at SSPC. From 1984 to 1988, first on short assignments to Wuxi, but 
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later as vice-president in charge of finance and marketing, he developed 
an accounting system for the joint venture. Liu Hongquan, who was 
one of the first Chinese employed as an accountant early in 1983, was 
sent to Sweden for his early training and later sent to Astra Thailand 
and Astra Australia several times for additional training and worked 
with the vice-president in charge of finance before he was appointed as 
the vice-president of finance at SSPC in 1989. Similarly, Pan Yu Shu 
who joined SSPC in 1987, was sent to Sweden for training in 
marketing, and as the marketing activities of SSPC gained importance 
he was appointed to the newly created position of vice-president in 
charge of marketing. In 1992, Liu and Pan were sent to Sweden for an 
advanced management training program lasting several months, where 
they were exposed to various aspects of Sweden's pharmaceutical 
industry. 

When in April 1987, after an 18 months delay, commercial production 
was inaugurated at SSPC, there were still some outstanding problems. 
The problems faced during this phase were of the nature that 
determined the efficient implementation of the transfer: maintenance, 
upgrading, re-installation of equipment, ut i l i ty supply, and 
management of technology. Reminiscing on the challenges that SSPC 
was confronted with during this phase, Karl-Axel Axelsson, the 
Production Manager from Astra recalled: 

"To start a company in China from scratch has its own unique diffkxdties. 
To successfully transfer technology and start production presupposes that 
many factors are in place. But to put hundreds of people to work, give 
them training, have them actually work together, to have a system within 
which a group of people who do not know each other succeed in working 
together, and to have the cooperation of the local authorities on whom the 
company relies for many resources and services is an overwhelming task". 

5.7.2 Western Management and Chinese Ways 

When in April 1987, SSPC was inaugurated and commercial production 
started there were eight permanent expatriate advisers and a number of 
technicians on the staff of SSPC. The advisors were in charge of 
production of dry and wet products, quality control, laboratory 
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(microbiological department) maintenance, finance, marketing and 
some specific tasks within these areas. 

It was clear right from the begmning that implementing Western-style 
management principles and work disciplines conflicted with the 
Chinese ways in the work environment. To convince the workers, the 
floor managers, the labour union leader and others that they could not 
leave their work in order to attend local party meetings; to educate 
them in team-work and to shoulder responsibility, and to remind them 
that cooperation and coordination between various sections was 
necessary in order to achieve target production level required a great 
deal of patience and perseverance. 

It did not take long before Karl-Axel Axelsson learned that he could not 
sit in his office and expect his instructions to be followed. He had to 
walk around the factory area the whole day and to check on everything 
and everyone. He had to supervise the environment inside and even 
immediately outside the factory. He seemed to be the only one who 
could see the leaking pipes and valves, the poor insulation, the forming 
of corrosion, the need for repairs and for repaint, and most important 
of all to observe the hygienic standards so crucial in a pharmaceutical 
plant. Implementation of GMP hygienic standards both inside and 
outside the walls of the factory, constant reminders to employees to 
observe routines, ranging from employee uniforms and checks on 
airconditioning, laboratories, waste-handling, etc. had to be 
maintained and controlled before they gradually took hold. 

Most of the time education overshadowed normal managerial functions. 
It was necessary to teach and to repeat the message and draw attention 
to what normally would have been an obvious routine for a factory 
employee at Astra. To create personal incentive among workers, he had 
to say time and again that to produce and to supply the market with 
high quality products would mean higher demands, and that higher 
returns for the Company were a pre-condition for improving the salary 
and work conditions of individual employees. 'To overcome employees' 
passivity and to teach them the concept of team-work was not an easy 
job." Learning and change came at a slow pace. "It was frustrating to 
have high ambitions", recalled Karl-Axel, "but low ambition could not 
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achieve the standards the company had to set to live up to. Patience 
was the secret". 

5.7.3 The Problems of Infrastructure 

Although, when signing the contract, the Wuxi local authorities had 
commited themselves to providing SSPC with good utility services -
power and water supply and telecommunication services, the Swedish 
managers in charge of various sections were not satisfied with the 
service they were getting. They believed that the Chinese authorities 
had failed, or were merely not able, to meet the SSPC's needs. The poor 
quality of water supply, the frequent power cuts, and the absence of a 
telephone system were some of the major aspects that had damaging 
effects on production, forcing SSPC to act on its own in order to find 
its own solutions to the problems. 

When the quality of the water so crucial in the production of wet 
products became so poor, work had to be suspended, and even led to 
plant shut down for periods sometimes lasting seven or eight weeks. 
The water sourced from the Tai Hu Lake had a high ammonia content 
and was thus unsuitable for distillation. In 1988, following a seven-
week long plant shut down, SSPC decided to drill a deep well inside the 
factory grounds in order to have an alternative source of water for the 
plant distiller. 

Repeated power cuts at short notice by the local authorities thus 
causing work and production stoppage was another serious problem 
encountered. Advance notice of power cuts necessitated the changing 
of working days. Sometimes nine to ten days of work in a row or four-
day long holidays were enforced. Furthermore, power cuts in the 
beginning damaged many sensitive instruments which were very costly 
to repair. Later, adapters were installed on these instruments in order 
to regulate the power current. Since the problem was chronic and SSPC 
complaints to the authorities failed to produce results, SSPC was 
forced to purchase a second power supply line enabling it to shift from 
one to the other when necessary. Similarly, when SSPC despite 
repeated requests and long waits for telephone lines did not get any 
response to its telecommunications problem, it was again forced to 
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inställ its own wireless system by paying 20 000 RMB per line. 
Generally speaking, as regards the above services, the point was that 
the authorities were not refusing cooperation but rather they did not, 
in the Swedish manager's eyes, seem to make any special effort to 
facilitate the smooth operation of the joint venture. 

5.8 Production Picking Up 

Over time, SSPC's organizational structure had to be adapted to the 
developments and challenges faced by the joint venture. Between the 
years 1985 and 1990 Swedish managers were sent by Astra and Kabi-
Pharmacia to be in charge of production of dry and wet products. The 
deputy production managers were Chinese. As the Chinese gained more 
experience and received more training they took charge of production 
for both dry and wet products. From 1990 onwards they were under the 
Executive Vice President in charge of production, who was a Swede. 

With the start of SSPC's commercial production in 1987, output 
increased annually and although in the first two years the company 
incurred losses, 1990 became the first year for SSPC to show profits. 
During that year, SSPC's profit was equivalent to SEK 50 million (on a 
turnover of SEK 100 million). Figure 5.2 shows SSPC's total sales. 
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Figure 5.2 : SSPC, Total Amount of Sales and Rate of Increase, 
1988-1991. 
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In 1991, production of Bricanyl at SSPC had already surpassed that of 
Astra's main plant in Södertälje, Sweden, which normally supplied not 
only the Swedish market but also all exports from Sweden. In 1992, 
SSPC's output of Bricanyl was estimated to have reached 200 million 
tablets. China's market potential exceeded all expectations. In 1992, 
SSPC considered new investments to increase production capacity, 
particularly in the area of infusion solutions. Furthermore, in 1992 the 
Swedish and Chinese partners were negotiating new drugs to be 
produced at SSPC. 

After SSPC became a profitable company, it could afford to spend more 
on improvement of work conditions. As more of the Chinese board 
members travelled abroad and visited companies in other countries it 
also became easier for the management to allocate funds for the 
improvement, of the work environment. The implementation of GMP 
standards had a demonstration effect as far as local Chinese 
pharmaceutical companies were concerned. In fact Mr Chang, head of 
SSPC's quality control came up with a Chinese version of the GMP 
handbook and travelled around China to lecture on the need to 
implement GMP standards. 

As SSPC had been the first Chinese-Western pharmaceutical joint 
venture, many of the issues encountered were novice and the local 
authorities were also getting exposed to them for the first time. By 
1992, five other foreign/Chinese pharmaceutical joint ventures were in 
production in various parts of China. With the Chinese authorities 
gaining more experience from other sources, it had became easier for 
SSPC management to discuss various issues with them*. During this 
period the Wuxi authorities were able to improve on the general 
environment, including labor conditions, local government regulations, 
and taxation as well as the water and power supply and 
communications. By 1992, SSPC had turned into a prestige joint 
venture project for the province and for the city of Wuxi. The smooth 
operation, management and profitability of the company had not gone 
unnoticed with the authorities. When during that year floods 
threatened to break the dikes and overrun the whole region, the city 

(*) By 1992, there were a total of 450 Foreign-Chinese joint ventures 

established only in the Wuxi area, of which 200 had gone into production. 
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authorities went out of their way to assign extra enforcement for the 
protection of SSPC. 

While many operational problems had been overcome and the output of 
both dry and wet products began to rise and demand for SSPC products 
was on the increase, there were still issues unresolved and on which 
there were differences of opinion between the two sides. The two 
outstanding issues concerned SSPC's foreign exchange balance and the 
marketing strategy of its products within China. 

5.9 Foreign Exchange and Local Sourcing 

In 1992, five years after the start of commercial production the 
question of foreign currency balance remained a crucial issue for SSPC. 
Local conditions as well as official regulations applying to Foreign-
Chinese joint ventures had changed during the ten years since the 
signing of the SSPC agreement, and the introduction of the SWAP 
market in China now allowed joint ventures to freely exchange 
RMB earnings for foreign currencies at unofficial rates (ca 10 % above 
the official exchange rate). There were, however, differences of opinion 
at SSPC between the Chinese and Swedes as to what method they 
should adopt to secure the required foreign currency. Normally, SSPC 
required foreign exchange to pay for the active ingredients itimported 
from Astra and Kabi-Pharmacia for the import of raw materials 
and other inputs and for the purchase of equipment and 
instruments from abroad, in addition to the ordinary company 
foreign exchange expenses. 

The following were the alternative measures considered for resolving 
the foreign exchange problem: 

(1) increase the local content through localizing the raw materials 
purchased from abroad. 

(2) repurchase by the Swedish side of part of SSPC's products. 
(3) earning foreign exchange through exporting SSPC products to 

other countries. 
(4) purchase of foreign currency on the unofficial market (SWAP). 
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Of the above, the Chinese side prefered alternatives 2 and 3. They 
believed that selling SSPC products on foreign markets would ensure 
the company of the international standard and competitiveness of the 
products it produced. The Swedish side on the other hand, prefered 
alternative 1, i.e., save foreign exchange through local purchase of raw 
materials. Clearly, while the Chinese side aimed at the international 
market the Swedish side's main concern was the domestic Chinese 
market. 

In 1992, five years after the start of production SSPC had not been able 
to increase the local content of the pharmaceutical products 
substantially. It was not yet possible to buy most of the required raw 
materials - chemicals and packaging materials - in China. The added 
value created in China had not been increased substantially. In 1991, 
in terms of total value, close to 50 % of the SSPC products were 
imported material. The local content, in terms of the selling price, was 
higher because of all the other costs included in the selling price. Those 
raw materials available locally did not pass the quality standard, nor 
were they price competitive. Such items as starch, avisel (a cellulose 
material used in tablets) citric acid, ascorbic acid, and aspirin could be 
purchased locally, but basic chemicals such as sodium bicharbonate, 
lactose, etc. did not pass SSPCs required standard and had to be 
imported. Similarly, while such packaging materials as glass could be 
purchased locally, aluminium container tubes and plastic envelopes 
had to be imported from Germany. Even the Chinese raw materials that 
passed the quality standard tests could be purchased at lower prices 
abroad than in China (where incidentally, SSPC had to pay in foreign 
exchange) pointing to the Chinese enterprises' preference for export and 
earning of foreign exchange. 

On the question of buy-back of SSPC products by the Swedish side, 
though it had been agreed that up to 30 % of the total output would be 
purchased by the Swedish side, the share in 1992 was only 5 % of the 
total output, primarily due to high local demand. During negotiations, 
the Swedish side had agreed to such high buy-back volume in the hope 
of channeling the products to some developing countries, but during 
this period sale of pharmaceuticals in these countries had become 
much more difficult due to the introduction of stricter regulations in 
these countries. 
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In addition to the pharmaceutical products produced under license 
from Astra and Kabi-Pharmacia (the dry and the wet products), SSPC 
started to produce some generic products such as antibiotics and 
various types of acids, for which it could receive quick local registration 
from China's Drug Administration Bureau, and for which there was a 
market in China. Figure 5.3, depicts how SSPC operated in terms of 
inputs, products and markets. 
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Figure 5.3 : SSPC: Inputs, Products and Markets (based on Author's 
collected data). 
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5.10 New Phase, New Questions 

With the rise of SSPC production and general success in operations, 
the Chinese side raised two questions. One, that of adding new success 
products, such as Astra's "Losec", to the ones already being produced by 
SSPC. Second, the more important question of obtaining a more basic 
technology from their Swedish partners, namely the technology 
necessary to manufacture active ingredients (the ingredients normally 
imported from Sweden for the drugs produced by SSPC) in China. This 
was an extremely sensitive issue. The Swedish side severely opposed 
the idea on the grounds that this aspect of technology was never part of 
the agreement signed between the two sides. They further explained 
that the knowledge based on years of investment in research belonged 
to Astra and Kabi-Pharmacia and normally was not transferred to 
subsidiaries abroad. Privately, the Swedish side was of the opinion that 
China did not provide adequate legal protection for their technology 
and believed there were high risks that transfer of such sensitive 
technology would lead to the diffusion of knowledge to other Chinese 
enterprises and eventual creation of competitors. 

5.10.1 Marketing of Pharmaceuticals in China 

When marketing of SSPC products in China and the size of the 
organization necessary to take charge of it was taken up during the 
negotiations, the two sides had different views. While the Chinese side 
believed a staff of 10 to 15 should be sufficient to perform the task, the 
Swedish side felt that to market pharmaceutical products - which were 
totally unknown to consumers in a large country like China - a large 
well-trained staff would be necessary. Obviously, the two sides had 
different understandings of the concept of marketing. In China where 
the pharmaceutical industry is part of the national health sector and 
channels of distribution are made up of state-owned organizations, 
marketing of pharmacenticals is synonymous with distribution of drugs 
to official wholesalers, rather than any direct contact with doctors and 
patients. 

The Chinese pharmaceutical market had the following characteristics: 
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• Most medicines used by patients in China (with the main exception 
of anaesthetics) could be purchased from pharmacies without 
doctor's prescription. 

• There was a shortage, and at times total lack, of data on the 
consumption of pharmaceuticals in China. 

• Authorities could exert a great deal of influence on the level of drug 
consumption in the country. 

• China's health care system involves three categories as outlined in 
Table 5.2. 

• In China, pharmaceuticals are distributed through 3 levels of 
wholesalers: (a) national wholesalers (numbering 5 in the whole of 
China); (b) regional wholesalers (numbering 360) and (c) local 
wholesalers (numbering around 3000). Depending on the product, the 
wholesalers distribute either through pharmacies, or by direct 
delivery to hospitals. 

• Distribution of pharmaceuticals is difficult due to the 
underdeveloped systems of transportation and communication and 
the climatic differences in various regions of the country. SSPC was, 
for example, forced to ship large amounts of Intralipid (which is 
sensitive to temperature) to northern parts of the country before the 
start of the winter season, and to south China before the beginning 
of summer season to ensure adequate local stocks. 

Table 5.2: Levels of Health Care System in China 

Health Care Svstem in China 

Svstem A. Government Employees 
Employees of State-owned Companies and Factories 
(medical costs for this group are free of charge) 

Svstem B Employees of companies and factories which are not 
owned by the state 
Relatives of system A employees 
(medical costs is 50%) 

Svstem C Employees of private units 
Farmers, private owners, unemployed 
(full medical costs) 

Source: Author's interviews in China. 
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When in 1988 SSPC was able to sell 60 % of its total production to 
national wholesalers, this was interpreted as successful marketing. But 
when the wholesalers refused to buy any the following year it 
transpired that 20 million of the previous year's 36 niillion tablets were 
still unsold and had not yet passed on to other regional and local 
wholesalers and pharmacies. It also turned out that more of the wet 
products were sold than the dry products. The reason was that while 
the wet products were sold both to wholesalers and directly to 
hospitals, the dry products were sold to patients and required a 
doctor's prescription. The Chinese doctors were not yet familiar with 
SSPC products. To overcome this problem, SSPC followed the Swedish 
view and looked for the solution in an active marketing program. It 
thus initiated a program to: (a) recruit a large sales force and provide 
information to as many doctors as possible, (b) begin television 
commercial campaigns* and to inform the public at large who would 
then ask the doctors to write the medicine for them. 

Having gone through this experience, Hugo Thelin the Swedish Vice-
Chairman of SSPC Board of Directors remembered what he was told by 
the Chinese Commercial Attache in Stockholm years earlier: "You 
won't succeed in China unless you reach the end-user. Bureaucrats 
will not buy your products". 

By 1992, SSPC had developed a marketing organization headed by one 
of the vice-presidents. The organization's personnel numbering 91 
consisted of 3 product managers for cordiovascular, respiratory and 
paranetal nutrition, 6 assistant managers and a staff of 81. Of the 
latter number, 65 were medical representatives (70 % doctors and the 
rest pharmacists and nurses), 12 salesmen, and 4 in charge of 
administration, market planning and packaging design. Advisors were 
sent from Sweden to provide training in marketing to the staff. 

In connection with marketing of SSPC products two incidents clearly 
stood out. An incident where SSPC products were found on the Hong 
Kong market created serious discussions at the board meeting between 
the two sides. The Swedish side pointed out that this was in violation 
of the agreement. Chinese investigation blamed the wholesalers for the 

(*) Television commercials of pharmaceutical products are allowed in China. 
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violation. For the Swedes this was damaging to their pricing strategy. 
China as a low-price market created the incentive for the Chinese to 
export to Hong Kong. The other incident was a more rejoicing one, and 
appeared as a front page news item in the April 10, 1992 issue of the 
China Daily coinciding with SSPC's fifth anniversary. Excerpts of the 
news item read as follows: 

"Liquid Diet Mum Gives Birth 
Zhou Yisl a 33-year-old woman who has'nt eaten any solid food for over 
six years, gave birth to a baby girl on Wednesday morning in Zhongshan 
Hospital in Shanghai Zhou has taken daily high-nutrition injections since 
February, 1986 when complications forced her to abort her baby after 30 
weeks of pregnancy. Surgeons also removed her small intensifies due to 
volvulus, an abnormal twisting of the intensifies  
Wu Zhaohan, the hospital's senior surgeon who performed the delivery, 
said he believed this was the first time a woman living on nutrition 
injections for an entire pregnancy has successfully given birth. Wu added 
that what is even more miraculous is the fact that Zhou delivered after 
having lived on injections for six years  
The fluid Zhou depends on is provided by the Sino-Swedish 
Pharmaceutical Corporation Ltd. The over one million cubic centimeters of 
high nutrition fluid which Zhou requires annualy costs over RMB 120,000 
($ 22,641) ". 

5.11 Analysis 

The case of SSPC has so far been presented in chronological order 
based on decisions that were taken by the technology - supplier and the 
technology - receiver through the five development stages of the IITT 
model. The time demarcation of these stages can be summarized as 
follows: 

HTT development Stage 
Pre-negotiation stage 1977 - 1979 
Negotiation stage 1979 - 1982 
Technology transfer stage 1982 - 1987 
Start - up stage 1982 - 1987 
Long - term development stage 1987 - 1992 

In this section, the case will be looked at in terms of the interactions 
that have taken place between the Swedish and the Chinese partners 
over time, in terms of short-term interactions and long-term 
relationships. It is necessary to point out that these interactions and 
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relationships were shaped by the characteristics of the parties involved. 
Furthermore, some of these characteristics played a relatively more 
significant role in various development stages. Astra's international 
experience, resources and competitive advantage were determining 
factors during the pre-negotiation phase and in setting off the whole 
process. The limited experience and resources of the Chinese side had 
great impact on the slow development of both the technology transfer 
and the start-up phases (which in this particular case overlapped). The 
characteristics of the pharmaceutical industry as highly R&D-
intensive had its impact on the method of technology transfer (through 
joint venture) and the significance China attached and the control it 
imposed on the industry, as well as the supervision international 
organizations exercised over the industry (through such measures as 
the GMP standards) had its impact on the phases following 
negotiation. The capabilities of the two parties and the individuals 
involved in decision-making (company fit) were also significant factors 
in determining the process of IITT through its different stages. 

The short - term interactions between the Swedish and the Chinese 
sides began with a series of social exchanges. In 1978, the Chinese did 
not know much about the pharmaceutical industry outside China. Nor 
did the major international pharmaceutical firms have much 
information about the state of the pharmaceutical industry, the drugs 
in use, or the health sector in general, in China. For this particular 
industry, SSPC was a pioneering case in China. Lack of information 
necessitated a great deal of correspondence and personal visits by 
officials, company managers as well as experts in the field who were 
trying to gain as much knowledge as possible to be able to make the 
necessary decisions. In the beginning, these short-term interactions 
took place without any definite planning or commitment to any future 
cooperation. The knowledge gained was also of both a technical and a 
non-technical nature. If any arrangement which would have involved 
transfer of technology were to be agreed upon, the technology in 
question and the financing of the project had to be investigated 
through a feasibility study. 
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Short-term interactions went on between the Swedish and the Chinese 
sides for a period of five years, and was always pushed forward by 
initiatives of individual managers. These were instrumental in coming 
to terms with the dimensions of the task the parties were confronted 
with and the decisions they had to arrive at later. The contract signed 
in September 1982 was the culmination and the embodiment of these 
short-term exchanges. The exchange of hardware which took place in 
the technology transfer and start-up phases included all the equipment 
and instruments that had to be purchased from various international 
suppliers using the world-wide networks of Astra and Kabi. In 
constructing the plant and furnishing the service installations, 
Swedish consultants and Chinese sub-contractors had to work closely 
together, particularly in view of the detailed GMP standards that had to 
be implemented at every stage of the long process. 

For each drug within the two major product catagories, "wet" and 
"dry", separate license agreements were signed in order to transfer 
proprietary rights to SSPC. Astra and Kabi each committed themselves 
to supply the necessary technical documentation and despatch their 
experts to educate, train and assist various levels of the Chinese staff. 
For a technology that is based on a high degree of R&D and appUcation 
know-how, the lines separating technical information from general 
information were not always clear. The interactions were crucial in 
laying the groundwork for a modern pharmaceutical industry in China. 
The knowledge transferred extended beyond the technical and extended 
into organizational and administrative, as well as managerial and 
marketing information, and took place throughout the technology 
transfer/start-up phases over more than five years. Financial 
exchanges played a crucial role as the project involved substantial 
investments and the burden and the risk was thus shared through 
expansion of share-holders as well as government support through soft 
loans. The whole formula of funding the project was devised with a 
view to the non-convertibility of the Chinese currency and the foreign 
exchange shortage in China. 

Short-term interactions between the Chinese and Swedish partners in 
SSPC over a period of several years created long-term relationships. 
Knowledge gained and adaptations made by each side created the kind 
of bonds which were essential to the success of the joint venture. 
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Individuals and organizations constantly increased their knowledge of 
each other. Legal bonds were legitimized by the 20 year old contract but 
were strengthened by the efforts of the two sides to live up to their 
obligations. The technical bonds were the outcome of the success of the 
implementation of the GMP standards and the creation of a modem 
pharmaceutical plant mn by Swedish-trained Chinese cadre as well as 
the international recognition received by SSPC for its quality products. 
While the role of individuals, such as the Swedish vice-chairman of 
SSPC, who kept his position through all the development stages, and 
relentlessly worked for the success of the project was instrumental in 
creating the social bonds, the profitability of SSPC for three 
consequent years (1989 - 1992) created strong financial bonds. 
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CHAPTER SIX 

CdSC 2: Transfer of Mechanical Engineering 
Technology 

6.1 Atlas Copco and China as a Potential Growth Market 

Atias Copco, founded in Stockholm in 1873, began as a manufacturer 
of rolling stock for Sweden's booming railways, but later succeded to 
develop pneumatic tools and machinery which gradually turned the 
company into a major multinational industrial enterprise. The 
company was internationalized as early as 1880, through exports to 
neighbouring Scandinavian countries, and following the turn of the 
century, through sales agents and sales subsidiaries on many other 
European markets. Atlas Copco's new light high-speed drilling 
machine, introduced in the late 1940 s, became a key component in the 
company's revolutionary rock-drilling technology and contributed to the 
establishment of AC wholly-owned subsidiaries for providing service to 
customers in foreign countries. Today, Atlas Copco (hereafter AC) is a 
technology company, with operations organized into three business 
areas: compressor technique, mining and construction technique 
(MCT), and industrial technique. Each of the business areas is 
responsible for its own profitability, growth and development within its 
specialist field (Table 6.1). 

AC's long-term strategy has been to become "the world's leading 
company within its specialist areas of business". It has therefore 
concentrated its operations in areas of techniques, where the company 
could become a world leader. Economies of scale have been achieved 
through a combination of internal growth and company acquisition. 
Development work focuses on meeting the demands of customers and 
markets. According to Hans Sandberg, AC's vice-president: "to be 
present wherever it can, and is allowed to, is ingrained in the 
philosophy of Atlas Copco". 
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Table 6.1: Atlas Copco's Three Main Business Areas. 

Compressor Technique: 

Atlas Copco Is the world's leading manufacturer of air and gas compressors, air dryers, 
after coolers and related products. The product range also includes control systems 
and systems for industrial energy recovery. The compressors are key components in 
most industrial processes: 

Industrial compressors supply the food, pharmaceutical and electronics industries with 
oil-free air to satisfy the high demands for quality placed upon such products. 

Portable compressor constitute a reliable and efficient energy source for machines and 
tools used within the building and construction sector. 

Customer-adapted air and gas compressors, expansion turbines and vacuum pumps are 
delivered to the process industries, such as the chemical, petrochemical, oil and gas 
industries, as well as to companies focusing on the separation of air and other gases. 

Mining and Construction Technique (MCT): 

Atlas Copco is the leading manufacturer of rock drilling tools, rock drills, breakers, rigs 
and loading equipment. 

Rock drilling tools include drill steel and drill bits for tunnelling, mining and rock 
excavation operations. 

Drill rigs are used in tunneling operations, mining and surface drilling, operations in, 
for example, construction work and quarrying. 

Light rock drills and breakers are used by constructors in the construction sector. 

Loading equipment and trucks are used mainly in underground mining operations, as 
well as in certain construction projects. 

Industrial Technique: 

Atlas Copco is one of the world's largest manufacturers of power tools. The product 
range also covers advanced assembly systems, hydraulic and pneumatic components. 

Tools powered by compressed air or electricity have many applications within Industry, 
such as drilling, grinding, riveting and the tightening of nuts and screws. 

Assembly systems, with computerized control systems, are supplied primarily to the 
automotive and aviation industries for nut tightening, riveting and other areas of 
operation where particularly high precision is required. 

Pneumatic and hydraulic components are supplied for use in customer machines. 
Pneumatic components are used for the automation of machines in, for example, the 
packaging industry, while hydraulic components are used in mobile loading machines 
and forestry machines. 

Source: Atlas Copco Annual Report, 1992. 
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In 1990, more than 93 per cent of AC's Group sales of SEK 16 billlon 
was attributable to countries outside Sweden: Europe (54%), North 
America (14%), South America (9%), and Asia (8%). The AC Group 
employed a total of 21,000 persons, of whom 20 % were employed in 
Sweden. During the same year, AC s number of product and service 
lines exceeded 3,000, and its registered customers were above 250,000. 
AC manufactures its products in 54 locations in 16 countries. The 
major portion of its manufacturing activities takes place in European 
Community countries. The company has a well-developed marketing 
organization, with its own sales companies in 50 countries and 
independent distributors in additional 80 countries. 

As a mature industry, industrial and construction machinery 
manufacturing has experienced few breakthroughs in recent decades, 
particularly in production techniques. This fact minimizes the gaps 
between manufacturers and makes competition between them much 
tougher. To remain profitable, firms within this industry usually cut 
production costs and provide good after-sales services. Furthermore, for 
firms in this mature industry, markets in developing countries have 
greater potential for growth. 

As its products are particularly suitable for countries in the early stages 
of their industrial development, countries like China always held a 
special attraction for AC. As an example, AC's portable compressor, a 
moveable energy creating equipment, could have a wide use in a 
country where there was no easy access to electricity, and would have a 
wide range of applications - in building bridges, houses, etc. Other AC 
products, such as big stationary oil-free compressors (oil free, meaning 
the compressors produce clean air), also have a wide use in developing 
country industries such as breweries and textiles. 

AC's marketing activities in China dated back to the early 1920s. For 
decades sales to China were sporadic and fluctuated from year to year. 
At times no orders came in for several years, but then suddenly a large 
bulk order appeared, normally exceeding SEK 25 million. AC normally 
did not sell on bulk order basis. As a mechanical engineering company 
with a product range exceeding 2,000 items, AC was used to selling to a 
large number of customers worldwide, but the value of each invoice 

162 



- due to product variety - was not always particularly high. 

Atlas Copco, and its president Tom Wachtmeister in particular, always 
kept an eye for opportunities to arise in China. Prior to 1983, AC dealt 
with China through Atlas Copco International, based in Stockholm, 
which meant that AC people travelled to China from time to time to 
meet officials of the central purchasing authorities of China in order to 
discuss the requirements of various state enterprises, and to establish 
contact with the Chinese end-users in order to find out: 

(a) what type of machines and equipments were in demand in 
China, and 

(b) to advise the end-user on how AC products ought to be 
handled and maintained. 

Atlas Copco's international strategy was to centralize its operations in 
different regions. The regional headquarters, it had decided, should be 
responsible for coordinating business witJiin a certain geographic area, 
so that local offices could concentrate on product sales and services. 
This minimized local administration staff and services. The outcome of 
the strategy for East Asia was that the AC Hong Kong became the 
headquarters for the China, Taiwan and Thailand markets, and became 
responsible for coordinating business in these countries and provide 
back-up whenever necessary. Atlas Copco (Hong Kong) Limited was 
officially set up in 1981 but its business activities could be traced back 
to the early 1960s*. 

By early 1980's, through its sales and contacts, AC had recognized 
that its Chinese customers were primarily in the mining and 
construction sector, and of late increasingly in the compressor 
technique sector. Order size from China was a function of foreign 
exchange availability to the state, and customer structure. AC 

(*) Atlas Copco (Hong Kong) first operated through China Engineers Ltd. and Honour 

Industrial Company Ltd. to develop its business in the Far East region. It began its 

activities as a supplier of machinery in construction, mining and industrial sectors to 

the developing countries of the region (e.g. Taiwan, Thailand) but it gradually 

diversified itself and ventured into various industrial sectors and new markets, namely 

China. 
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customers were made up of government departments and various state 
corporations, leading among whom were the ministries of railways, 
water resources, non-ferrous metals, and coal. 

6.2 Chinese Enterprises Seek Atlas Copco Technology 

China has been no exception to many developing countries which start 
their development process and earning of foreign exchange through 
their mining industry. In the 1970s, Chinese mining and construction 
tools and equipment, though effective, were quite outmoded. It was 
therefore that modernization of the country's industrial and 
construction machinery plants received special attention in China's 
new economic program which was based on acquisition of advanced 
technology from abroad. The decision of which Chinese enterprises 
should take the lead to be modernized through technical cooperation 
with Western and Japanese multinational companies, was made by the 
central organs of the Chinese government. In this case, namely for 
plants manufacturing compressors, drills, etc., decisions were made 
primarily by the China National Machinery and Equipment Corporation 
(CNMEC), in cooperation with the provincial authorities within each 
industry. 

In the early 1980's the following six industrial plants in various 
provinces of China were among those chosen for the modernization 
program: 

Nanjing Construction Machinery Plant, Jiangsu 
Tianjin No. 2 Compressor Plant, Tianjin 
Wuxi Compressor Works, Jiangsu 
Shenyang Pneumatic Tools Plant, Liaoning 
Tianjin Refrigeration Machinery Works, Tianjin 
Tianshui Pneumatic Tools Works, Tianshui 

The Chinese authorities were establishing contacts with leading 
international Japanese, American and European companies to obtain 
the necessary improvement on the existing technology. To continue to 
purchase machinery and equipment from abroad as they had done in 
the previous 3 to 4 years not only was costly but it was also a drain on 
the country's foreign exchange reserve. China's aim was to create a 
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modem base for its industries not only to satisfy the home demand but 
also to become a player on the international markets. 

The above six enterprises had been among AC's major customers in 
China and the new policy of the Chinese authorities was to change the 
role of these enterprises from that of purchasers of Atlas Copco 
products to partners in transfer of technology arrangements. The aim 
was that eventually these enterprises tum into manufacturers of 
international standard which could export their products and compete 
on the international market. 

China Nanjing Machinery Construction Plant (NCMP), one of the above six, 
and the subject of study here was one of the plants seeking AC 
technology. A plant with 1,500 employees was active in mining 
machinery, and pneumatic rock drills was its main product. In 1984, 
NCMP produced ca 25,000 of these pneumatic drills. The plant made 
the tools for the demolition of concrete, light hand-held rock drills, and 
rock drills for assembling on drilling rigs for mining. As for drill rigs, 
some simple rigs were manufactured at NCMP, and the plant was 
seeking more advanced technology to produce more sophisticated drill 
rigs, the technology of which AC possessed. AC's hydraulic drilling 
equipment including the drill rigs were what the Chinese authorities as 
well as people at NCMP wished to have. 

6.3 Atlas Copco's New Strategy and Chinese Considerations 

Following China's announcement of its new economic policy and the 
opportunity this development provided foreign companies to enter the 
Chinese market, AC management realized time had come for the 
company to formulate a new China strategy. The outcome of the 
discussions, recalls Hans Sandberg the company vice-president, was 
the decision: "to establish AC on a long-term basis on the Chinese 
market in a manner which would ensure the best possible end-user 
service". 

Essentially what AC management had to decide was to what extent it 
was willing to commit company resources to the Chinese market. The 
outcome of consultations was that: "if we get a chance, we go in and we 
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stay". As a result of this overall goal-setting, AC had to make a 
number of strategic decisions, the most important of which were: 

1) to shift the market responsibility from Atlas Copco 
International - located in Sweden - to Atlas Copco, 
Hong Kong. 

2) to decide whether to go for local manufacturing of AC 
products in China, and if so what mechanism to use for 
transfering technology to China that would both comply with 
Chinese demands and would not jeopardize AC's long - term 
interests. 

Whereas the first decision, organizational, could be made internally at 
the AC headquarters, the second, crucial and long-term, necessitated 
access to data and information on the Chinese market, which were 
difficult to obtain. 

While AC was evaluating the Chinese market for future strategy, the 
Chinese authorities through AC representatives visiting China, 
expressed interest for industrial cooperation with Atlas Copco. The 
Chinese were interested in local manufacturing of some of the AC's 
modern products for which there were market demand in China. The 
AC manager who played a key role as a business liaison and cultural 
interpreter for implementing the company's strategy in China was AC 
representative in Hong Kong. Thomas Kung (TK), a mechanical engineer 
born and educated in Shanghai, had joined Atlas Copco, Hong Kong at 
the age of 30. In 1982-83 TK made many trips to China to investigate 
the exact nature of what the Chinese referred to as "technical 
cooperation". Soon he turned into Atlas Copco's "man in China", and 
eventually became Atlas Copco (China) s managing director*. 

*) Through decades of experience from around the globe, AC had long recognized the 

value of managers with international backgrounds to provide the organization with 

the necessary socio-cultural expertise. To the extent possible, AC had followed a 

recruitment policy of employing and training personnel from countries where AC was 

conducting business. The prime advemtage of this policy was that AC had access to 

the kind of market Information otherwise difficult to obtain. 
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6.4 AC, NCMP Negotiate: Decisions 

Hans Sandberg (HS), AC's vice-president, was assigned by Tom 
Wachtmeister AC's president to take charge of the company's China 
strategy, setting up the AC (China) company in Hong Kong and to 
conduct negotiations with the Chinese authorities. HS gradually 
formed a team that could look at the legal and technical aspects of 
entry into the Chinese market. Being in charge of all the legal matters 
in AC's top management, HS's first move was to send a telex to TK 
asking him to get a list of all the available legislations and legal 
documents dealing with various aspects of foreign enterprises' 
operations in China. Shortly later TK sent back a two meter- long telex, 
stating this was the English translation of all the legal texts that were 
available. HS's conclusion from such a brief legal material was that as 
foreign technology would not receive adequate legal protection in China 
AC had to secure its own protection. This it could do within the 
framework of the text of any bilateral agreement that it may sign with 
China. Having the advantage of access to market data through its Hong 
Kong office, the first AC delegation visiting China was also authorized 
to negotiate formal agreements for cooperative arrangements leading to 
transfer of technology. 

Negotiations between AC representatives and Chinese enterprises were 
held during October-November 1983, May-June 1984, November 1984, 
and April-May 1985. In other words, separate negotiation sessions were 
held for separate agreements. Negotiations between AC and NCMP were 
held during May-June 1984 

On the Chinese side the delegation constituted representatives of the 
following organizations: 
- China National Machinery and Equipment Corporation (CMEC) 
- Ministry of Foreign Economic Relations and Trade (MOFERT) 
- Representatives of Nanjing Construction Machinery Plant 

(NCMP), Jiangsu. 

The Atlas Copco negotiating team was composed of: 
- Hans Sandberg, AC vice-president 
- Atlas Copco/MCT representative (product production expert) 
- The market responsibility expert 
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- Thomas Kung, AC (Hong Kong) managing director 

As negotiations opened up, the Chinese delegation pointed out that 
they were interested in some cooperative arrangements where Atlas 
Copco would manufacture some of its mining and construction 
machines at NCMP. They were specifically interested in different models 
of the drill rigs and rock drills. 

As there were different generations and models to some of the products 
discussed, the Swedish side suggested some of the older versions which 
they explained would be easier to manufacture in China, but the 
Chinese in each case were determined to get the latest technology and 
the latest versions, to which the Swedish side eventually agreed. 

The AC delegation, while in China (as negotiatiations were conducted 
in Beijing) visited the NCMP plant in Nanjing. The visit was short and 
they could not have access to detailed information. What they could 
observe was that the machines used ranged from those manufactured 
in late 1940s to those of the 1960s. Mostly they were from East 
European countries. The factory building was fairly new, however. 

One of the first and most crucial aspects of the negotiations concerned 
the method of cooperation between the two sides. The AC delegation 
had done its homework before it left for China. There were matters that 
had to be decided upon by AC's top management. From AC's 
standpoint, establishing a wholly-owned manufacturing unit in China 
was out of the question due to the level of risks involved, objection of 
the Chinese authorities to total foreign control, and absence of local 
resources to make the required local production profitable. It was thus 
a choice between entering into a joint venture with Chinese enterprises 
or sale of license to Chinese enterprises for manufacturing specific AC 
products. 

AC, as a matter of corporate policy, was not receptive to the sale of 
license to foreign manufacturers and was determined not to sign 
licensing agreeements, unless there were very compelling reasons for it. 
In fact, all the licensing agreements that AC had signed in the past 
were within a wider joint venture framework. Factors such as custom 
barriers and local legal requirements had obliged AC to enter into joint 
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ventures in countries like India, Brazil, Turkey and Yugoslavia, all of 
which had entailed signing of separate licensing agreements. Pure 
licensing, where AC would sell its rights to manufacturing of AC 
products without sharing ownership and management was 
unprecedented. 

In the case of China, the issue of choice between joint venture and 
licensing gained additional importance for AC particularly with a view 
to some attributes of the Chinese market. Prime among these were (a) 
scarcity of data on the Chinese market, (b) risk of creating future 
competitors, and (c) perceived long-term potential of the Chinese 
market for AC products. A list of thirteen criteria on which AC 
management believed its mode of selection decision ought to be based 
were formed. Having evaluated the situation on the basis of these 
criteria (see Table 6.2), AC management recognized that it could not in 
any way influence/control the infrastructure in China. 

Furthermore, they felt that it was extremely difficult to have any real 
say concerning such questions as employment or relations to 
authorities and other managerial aspects which were critical for the 
quality of the end-product. For Atlas Copco, entering into a joint 
venture required having absolute control in areas that would ensure 
quality of products. They viewed having control over the whole 
production chain to be necessary for the standard they expected. 

During the negotiations it was clear that for the Chinese the main aim 
was to have access to AC technology. But as to the method by which 
this should be achieved they had no definite ideas. Forming joint 
ventures with foreign enterprises was, at the time, still a new idea for 
the Chinese managers the details of which had not yet been thought 
through carefully from the standpoint of individual enterprise's needs, 
resources and long-term strategy. Forming joint ventures was more of a 
national policy worked out by the government's central economic 
planners, yet to be tested through actual implementation. 

For licensing on the other hand, China, in 1983, had no legislation and 
in the discussions on the subject the Chinese were rather vague on the 
way of its implementation mechanism. The priorities concerning the 
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Table 6.2: Atlas Copco's Criteria for Decision Between Joint Venture 
and Licensing in China. 

CRITERIA JV LICENSE 

1. Equity distribution of capital or in kind Yes No 

2 Management responsibility Yes No 

3. Administrative/Production responsibility Yes No 

4. Responsibility for adaption of technology Yes No 

5. Responsibility for final product Yes No 

6. Infrastructure - Dependency Yes No 

7. Buy back undertaking (export) Yes No 

8. Component deliveries Yes Yes 

9. End customer contacts (service) Yes Yes 

10. Träning/Assistance Yes Yes 

11. initial fee Yes Yes 
Export No Export 

12. Royalty Yes Yes 
Export No Export 

13. Dividend Yes No 
Export 

Source: Author's interviews with Atlas Copco management 

method of acquiring AC's engineering technology was not, in other 
words, so clear to the Chinese themselves. Their preference nevertheless 
lay in the formation of a joint venture in order to gain access to the full 
range of mechanical engineering technology, the managerial know-how 
of AC, and to ensure that AC management would share the 
responsibility for production and quality standards of the products with 
the aim of eventually exporting the products through AC's global 
network. 
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For AC negotiators, technology transfer was too narrow an approach. 
What they were aiming at was the most suitable method of penetrating 
the Chinese market as part of a long-term strategy. This meant not 
only the technical aspects of transferring certain product knowledge but 
also to influence and inject knowledge that would insure marketing, 
sales and service of AC products on a wide scale in China. In other 
words, transfer of technology for AC was not an end but a means. 

During the bilateral negotiations much time was spent on the technical 
aspects of transferring technology and it was during these detailed 
discussions that it transpired that a major barrier existed in forming a 
joint venture. This concerned the ful l range of the technological 
package required by the Chinese as a condition of joint venture 
formation. 

A dramatic change had come about in AC's, as in many other major 
Western mechanical engineering companies' production structure 
during the previous two decades. Whereas in the 1950s, AC produced 85 
% of its products in-house and the rest were purchased from sub-
suppliers (mainly Swedish), in the 1980s only 35 % of the company 
products were produced in-house and the rest were sourced from sub-
suppliers mostly unrelated companies (in Sweden as well as in other 
industrialized countries). The drastic change that had come about in 
the production system during the 1970s had resulted in AC's heavy 
reliance on unrelated suppliers to satisfy the global market. 

The situation of a typical Chinese mechanical engineering enterprise in 
the mid 1980s, on the other hand, was in terms of its bill of material 
similar to that of AC in the 1950s, i.e. 85 % of a product was produced 
by the enterprise itself and only 15 % was purchased from sub-
suppliers. As this trend - buying rather than manufacturing various 
components - continued, one could say that AC's technological 
advantage lay more in assembly rather than manufacturing. 

What this gap, illustrated in Figure 6.1 meant was that AC did not in 
fact have the manufacturing technology covering a major portion of the 
components that went into any one of its complex products. 
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Figure 6.1: A Comparison of Production Bill of Material Between 
Atlas Copco and a Typical Chinese Mechanical 
Engineering Enterprise in mid 1980s. 

What the above amounted to was that: (a) AC could not transfer the 
full range of technology, including all the components that went into a 
product, as for the most part the technology lay with a diversified group 
of Swedish and international sub-suppliers (b) if AC were to form a 
joint venture in China it had to rely on its own international sub-
suppliers for reasons of quality standards. But as the Chinese required 
all joint ventures to be self-sufficient in their foreign exchange this 
would have meant exporting a large share of the joint venture's output 
for foreign exchange earnings, a move contradicting AC's global 
strategy. AC's production capacity outside China was already sufficient 

172 



to fullfill the demand of the world market and there was no need for 
creating an additional sourcing point in China*. 

During the negotiations, AC managers had a difficult time to put the 
above reasoning across to the Chinese side. The Chinese** insisted on 
obtaining the technology for manufacturing all the components that 
went into the products under discussion, i.e. the full technology along 
the production chain of every single product. AC managers explained 
that this was not possible since AC did not even have drawings or the 
engineers that could show the Chinese how to manufacture the 
components that were between 20 and 50 years old. 

During the negotiation sessions it became necessary for AC managers 
to make blue charts for every product in question, and to identify, 
through different colours for instance, where AC had both the design 
and production technology, where it had only the design specifications, 
which were the standard nuts and bolts, which year the items were 
produced by the sub-suppliers according to the specifications, etc. AC 
managers virtually had to recreate each component that went into a 
product in order to explain the developments over time and the state of 
manufacturing prevailing at the time of negotiations. Visual 
illustration of the complete picture of the products in question, as 
presented by AC managers, was educational for the Chinese side. They 
were provided with the type of engineering knowledge which they could 
use as basis for future negotiations with other foreign companies. 

The AC delegation, following the above discussions had finally decided 
not to enter into joint ventures with any of the Chinese enterprises 
including NCMP. Instead, and contrary to past corporate policy, they 
opted for licensing as a method of transferring technology sought by the 

(*) Had China been a developed industrialized country, AC may have complied by 

manufacturing some components in China and exported it in order to earn foreign 

exchange. 

(**) The Chinese side were, according to information received by the Swedish 

delegation, simultaneously negotiating with French and Japanese multinational 

firms and checking the information they received from each side against each other. 
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Chinese. AC was hesitant in transferring its technology to China but it 
was giving in to Chinese demands in order to secure the bigger aim of 
establishing a competitive position on the Chinese market and to pave 
the way for further expanding the export of its machinery, tools, parts, 
and components. 

To summarize, AC decided on licensing, as opposed to joint venture for 
the latter involved commitments in the three areas which AC was not 
prepared to accept at this stage: (a) transfer of manufacturing and 
production technology for all the components and parts in each of the 
products negotiated (b) managerial responsibility for the joint venture 
(c) marketing responsibilities and export obligations to insure joint 
venture's foreign exchange balance. 

Generally speaking, the position of AC and the Chinese negotiating 
teams were as following: 

From AC's point of view transfer of technology to China was 
- part of larger scheme for promoting, selling and servicing AC products 

in China. 
- a process not limited to transfer of manufacturing technology, but 

aimed at a wider objective, including training a group of service 
engineers who could travel within China to service AC products at 
various enterprises. The latter would save AC the higher costs of 
bringing in AC engineers from Hong Kong for the work. 

NCMP's position on the other hand, was: 
- to acquire the whole range of production technology. 
- to obtain technical assistance at NCMP. 
- to obtain technical/managerial training for Chinese engineers in AC 
factories in Sweden or other countries. 

The AC delegation while supporting most of the Chinese demands 
expected that all assistance and training services be financially 
compensated and separately included in various contracts. The 
guideline of the AC group that was negotiating with the Chinese was 
that "licensing agreement should be able to finance itself, meaning 
that payments by Chinese licensees should cover not only the 
technology, training (in Sweden), assistance (in China) but also to 
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compensate for such aspects as compilation of documantation. As a 
result, price negotiations of the technology transfer involved some hard 
bargairiing. 

The idea of AC selling knock-down sets to be assembled in China was 
not raised. From the Chinese standpoint this did not involve transfer of 
technology. Importing machinery and components, in kits, parts or any 
other form would have also involved a heavy foreign exchange burden 
for the Chinese enterprises. As a result during negotiations there was a 
constant effort by the Chinese to simultaneously minimize their foreign 
exchange costs and maximize technology imports. 

6.4.1 The Contract 

Formal negotiations between AC and NCMP took a record-low period of 
three weeks. The AC negotiators were well-organized and they had been 
able to clarify all the outstanding points to their Chinese counterparts. 
What remained to settle at the end of the meetings was basically 
agreement on price*. 

The normal procedure followed for writing the contract was that the 
Chinese submitted a contract draft to the AC delegation. The latter 
redrafted it according to its wishes and returned it to the Chinese. The 
outcome became a basis for negotiation. Article by article was 
negotiated between the two sides, which sometimes went through 
rather quickly, and at other times slowly. On each day, certain parts 
were finalized and new parts were opened for discussions. 

Table 6.2 shows a summary of the major points in the licensing 
agreement signed between Atlas Copco MCT and Nanjing Construction 
Machinery Plant, Jiangsu on June 15, 1984** The figure for the initial 

(*) During 1984-1985 a total of six licensing agreements were signed between AC and 

Chinese enterprises. Three of these were signed by the AC airpower division, with head-

offices in Belgium, and the other three licenses were signed by the Construction and 

Mining Technique division, in Sweden. 

(**) The text of the contract was made up of thirteen articles which were made up of 

definitions, content and scope, price, payment conditions, delivery of technical 

documentation, modification and improvement, verification and acceptance, 

infringement and confidentiality, taxes, arbitration, effectiveness and termination. 
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Table 6.3: A Summary of the AC/NCMP Agreement 

AC / NCMP Technology Licensing 
Agreement 

Licensor Firm: Atlas Copco MCT 

Licensee Firm: Nanjing Construction Machinery 
Plant Jiangsu 

Date of Agreement: 15 June 1984 

Product: 

Initial Fee: 

Boomer HI75. HI74 and HI78 
Promec TH529 and TH530 

No. of Payments: 6: 15%, 45%, 15%, 15%, 5%, 5% 

Licensee Market Coverage: China 

Technical Assistance: 
(in China) 

36 man/weeks 

Technical/Managerial Training: 
(in Sweden) 

114 man/weeks 

Royalty Basis: 4% on local content during 
contract period expressed in SEK 

Royalty Life: 8 years 

fee , paid by the licensee is not revealed due to company confidentiality. 

6.5 Transfer of Drill Rig Technology 

NCMP had in the past imported various equipments and components 
from AC, and was thus familiar with AC products. The aim of the 
license agreement was to help this plant to manufacture drill rigs 
similar to those manufactured by Atlas Copco. NCMP had been 
manufacturing some simple drill rigs mostly used for mining. The drill 
rig under discussion (see Figure 6.2) was a rather elaborate piece of 
machine which is made up of several major pieces which are usually 
assembled together, and it is rarely that all the parts are manufactured 
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under one roof. These giant size machines are primarily used for 
construction work, particularly for tunnels, railways, oil-storage rooms, 
hydro-electric power stations, etc. Normally the undercarrier and the 
powerpack are common but different booms are used for different 
construction purposes. 

The sophisticated parts of the rig which in the latest models involves 
advanced technology are the rock drill*, followed by the boomer, each of 
which are made up of hundreds of components. These parts are licensed 
separately. The agreement signed between AC and NCMP involved the 
sale of license for the boomer for two different rig families: 

1. Boomer. Models H 174/ H175/H178 
2. Promec, Models TH 529/530 

The manufacturing of the powerpack and the carrier which does not 
involve advanced technology could easily be handled by NCMP (the 
license agreement was devised with consideration for easing the burden 
of foreign exchange for NCMP) In other words, rigs to be producd by 
NCMP was to be made up of: 

(a) the boomer, manufactured under license, (b) the rock drill, 
purchased externally (from AC, or if they wished from another AC 
licensee in China, namely Shenyang Pneumatic Tools Plant), (c) the 
rest which the NCMP could manufacture with existing knowledge. 

However, to control and regulate the whole system, for example the way 
the boomer is supposed to position the feed and the rock drill, how to 
choose the right components (which could also be bought separately, if 
necessary) in order to produce a quality rig necessitates advanced 
managerial skills. 

In addition to the boomer, the agreement signed between the two sides 
included the licensing of Promec TH (versions 529 and 530) which is a 
crawler rig. AC itself had not been able to sell many of these rigs on the 
world market, nevertheless, it was on the NCMP list of demands. 

(*) The agreement signed between AC and Shenyang Pneumatic Tool Plant involved 

the licensing of the rock drill part. 
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Transfer of boomer technology (which included about one hundred 
pieces of components) and assembly of the drill rigs from Atlas Copco 
in Sweden to NCMP was organized so that it would take place in three 
phases: 

Phase 1 Phase 2 Phase 3 
Undercarrier Booms Powerpack 
Steel Structure parts Service charging Feed 

Platform 

The transfer of techology was agreed to be carried out in full for one 
phase before the next phase began. Each phase was to be implemented 
in four steps in the following order: 

- Step One: Documentation. Despatch of documentation (in English) 
by Atlas Copco, consisting of design drawings, manufacturing 
documents, operation cards for the necessary tools, etc. The Managers 
at NCMP would study and learn the documentation and prepare any 
questions that they might have. This part usually took about three 
months. 

- Step Two: Training. NCMP would send a group of 4 to 6 people to 
Sweden for training. The training in Sweden was intended both for 
general education, to go through various aspects of design 
documentation followed by question answer sessions, visit to Atlas 
Copco workshops to witness both manufacturing and assembly of 
relevant components, and finally visit to some of AC's suppliers. The 
general education included instructions on the following topics: 
quality and quality control, general design, production engineering, 
general planning, basic hydraulics, and the more specialized topics of 
product-related systems. Having received training in Sweden, NCMP 
would begin to manufacture the product. 

- Step Three: Assistance. Atlas Copco engineers and experts (usually in 
groups of two) visit NCMP for periods of 2 to 3 weeks and offer all the 
assistance that is demanded by the Chinese managers in connection 
with the licensed product, i.e. general manufacturing and production 
questions. Following this step, NCMP begins with the assembly of the 
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NCMP-manufactured parts together with parts imported from AC and 
then put it through test. 

- Step Four: Verification. Following the above steps NCMP would finally 
have the parts of the licensed product (in this case approximately 6 
to 10 parts of the nearly 100 parts in question) ready to get 
verification for from the AC quality control experts before they start to 
manufacture them commercially. A final verification for the whole 
phase is necessary before moving to the next phase (again beginning 
with despatch of documentation, etc). Tables 6.4 , and 6.5 show the 
details of the technical training and technical assistance that was 
carried out in Stockholm and Nanjing respectively. If during the 
process of technology transfer there were any design modifications by 
AC on any of the licensed products, NCMP had to be informed about 
them*. 

Table 6.4: Details of Technical Training Offered by AC in Sweden. 

Ref 
Model Phase 

No. 
Personnel 

No. 
Manweeks /Person 

Total No. 
Manweeks 

Boomer HI75/174 1 7 5 35 
2 6 4 24 
3 6 4 24 

PromecTH 529/ 
530 1 

2 
4 4 16 

3 4 3 12 
Total 111 

(*) If AC freezes the product, i.e. does not convey the modifications to its licensee, then 
at some point in the future if the licensee orders some kits, based on the old version, it 
would create confusion. 
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Table 6.5 : Details of Technical Assistance 

Ref No. No. No Total No. 
Model Phase Personnel Manweeks /Person Manweeks 

Boomer H175/ 
H 174/H178 1 2 2 4 

1 2 3 6 
1 2 3 6 
2 2 3 6 
3 2 3 6 

Promec TH 529/ 
530 1 2 2 4 

2 
3 2 2 4 

Total 36 

Pär Loven (PL), the AC manager from MCT was charged with the 
technical and managerial aspects of implementing the licensing 
agreement with NCMP. His first visit to Nanjing in 1985 was to become 
familiar with the Chinese work environment and to offer some general 
guidelines on the management of drill rigs production. He discovered 
that what the Chinese referred to as "management" had essentially to 
do with questions of organizing the daily routine of workers in the 
plant. Conveying his ideas through the English interpreter was not 
easy, and for the first time he realized the depth of the problem created 
by cultural differences in transmitting ideas. What impressed him 
however was the competence of the Chinese engineers. But even in this 
case the extreme specialization of the engineers and skilled workers 
were so different from Sweden where a general and broad knowledge 
among the engineers and workers was common. 
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It seemed to him that in the Chinese plant there were 10 men doing the 
work of one. The same pattern applied to the operations performed in 
the workshop. There were too many steps for what he often considered 
as one step, and no room was left for common sense. There were 
instructions for everything. Instructions had to be followed and 
standards to be maintained for everything (e.g. grain size was to be 
checked, material classified in different parameters, etc). When the 
Chinese requested specific details in technical documentation which 
the Swedes did not have and thus were unable to provide, it created 
misunderstandings. AC was suspected of withholding information. 

PL paid many visits to China in connection with the assistance offered 
at various phases of the transfer. He usually travelled with one other 
AC expert. As these contacts increased communication and exchange 
of information became easier. Certain aspects, however, remained 
confusing. According to the agreement, NCMP had to specify in advance 
what kind of assistance they needed, and what problems they wished to 
discuss, so that appropriate AC experts would be dispatched to 
Nanjing. But AC never received such guidelines, and those experts who 
went to China were expected to have the answers to all the issues that 
came up on the spot. The question was deep and stemmed from 
contrasting social and organizational systems. Similarly, the AC 
quality control experts who were in charge of verifyng the products also 
often hesitated, not so much because the products were not functional 
but for such reasons as not having been painted or having an unclean 
appearance. 

It took close to 18 months before the first part of the licensed product 
could be manufactured at NCMP, and it took three years before the 
process of technology transfer, including all the training and 
assistance, came to an end (see Table 6.6). By the end of 1987, AC had 
lived up to its commitment according to the contract. 

6.5.1 Is it the Technology or the Technology-Receiver ? 

AC with a view to its long-term interests in the Chinese market and the 
fact that mere exporting of its products to China was no longer feasible 
had made a choice between licensing and joint venture to comply with 
Chinese wishes of transferring AC technology to China. In fact AC had 
hoped that through transfer of technology it could ensure itself an 

182 



Table 6.6: Phases of Technology Transfer for the Drill Rigs. 

BOOMER H174/ H175/H178 

PHASE STEPS DATE FINISHED 
Phase 1 
Under carrier Documentation 1985 
Steel Structure Technical Training 1985 

Technical Assistance 1985 
Verification 1985 

Phase 2 
Booms (BUT 35) Documentation 1985 
Service charging Platform 
HL 75 Technical Training 1985 
HL91 Technical Assistance 1986 

Verification 1988 
Phase 3 
Powerpack ( BMH 61 x) Documentation 1986 
Feed (System BHU 38) Technical Training 1987 

Technical Assistance 1988 
Verification 1988 

PROMEC TH 529/ 530 

PHASE STEPS DATE FINISHED 

Phase 1 
Under carrier Documentation 1985 
Steel structure Technical training 1985 

Technical Assistance 1988 
Verification 1988 

Phase 2 
BUT 30 Documentation 1985 
BUT 30 T Technical Training 

Technical Assistance 
Verification* 1988 

Phase 3 
BMHT 11 XX Documentation 1987 
BMM 50 X Technical Training n.a. 
System BHU 32 Technical Assistance n.a. System BHU 32 

Verification n.a. 

(*) together with Boomer HI75, Phase 2 (BUT 35) 
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expanding export market for the hundreds of products, components, 
etc. for which there was demand in China. Now, more than three years 
later, the strategy had paid off. Tremendous export orders were received 
by AC. Sweden. The "mutual benefit" repeatedly referred to by the 
Chinese officials during negotiations had been realized. The Chinese 
were receiving the technology they had sought and Atlas Copco in 
addition to realizing returns through the licensing fees had expanded 
the sale of machinery and components to China. 

The growing Chinese market for AC had also necessitated a more active 
local presence. The setting up of Atlas Copco (China) in Beijing in 1984 
was followed up by a representative office in Shanghai and a spare-
parts centre in the Guangdong province in 1989. By 1990, a total of 150 
people were employed by AC (Hong Kong) and AC (China) combined. 

During this period AC also developed a comprehensive policy of product 
support and regular checks on customers to solve their problems and 
provision of ample stock of spare parts and additional training when 
necessary. Although this policy has led to rising market costs, it was 
compensated through market image and customer loyalty. 

The three year period during which technology was being transferred 
from AC to NCMP (1984-1987) was a rather crucial period for the 
relationship between the partners. The expectations at NCMP had been 
that purchase of license from AC would automatically translate into 
sucessful manufacturing of the products, followed by commercial 
rewards. This was not the case, however. Although delivery of parts and 
components, training of Chinese engineers, and in-house assistance 
had taken place on schedule these were not translated into production, 
sale and profitability for the company. 

The NCMP management expected that production of the drill rigs would 
be easily managable and commercial production would get underway 
smoothly. However, despite the high price they had paid for the license, 
the production of the rigs was not operationalized. In fact lack of 
success in producing the licensed products gradually began to have 
negative impact on NCMP-AC business relations. Although AC had, 
according to the contract, lived up to its obligations and had delivered 
the technology and the know-how, the fact that NCMP's investment 
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had not given tangible result was seen, by NCMP management not as 
failure of their company to absorb, adapt and operationalize the 
technology but as AC's failure to transfer the technology effectively and 
properly. In fact, dissatisfaction came to the point where NCMP stopped 
ordering from AC and began to establish contacts with other foreign 
companies which were AC's competitors in China. 

NCMP was one of AC's major customers in China and it was therefore 
important for TK that the licensing experiment would not end in 
failure. Although in some other cases where AC had entered a licensing 
arrangement in China results had been surprisingly successful*, 
NCMP's failure would have affected AC's image in China. The situation 
had to be resolved immediately and TK began to make frequent visits to 
the authorities in Beijing, and to NCMP in Nanjing. TK knew how 
to approach the Chinese and reason with them. To the government 
officials, in his casual way, he said, "if you wanted cheaper machines, 
why did you buy the licenses from us? You bought licenses in order to 
be able to produce locally. Why don't you give the factory a chance to 
be able to stand on its own feet? How do you expect this 'baby' to learn 
to stand if you start to buy products from our competitors? You have to 
think why you paid a high price to buy a license from AC. While you are 
buying from our competitors, AC is helping the company to stand on its 
own feet and offers much more than what the contract obliges it to do. 
The company has management problems and you have to do your share 
in resolving them. We are willing to help you to ensure that the 
technology transferred would bear fruit. You have bought AC licenses in 
order to improve the company competitiveness and to sell more, and 

(*) At Wuxi Copressor Works (WCW) in the province of Jiangsu the licensed product 

(compressor) had been manufactured according to the plan. WCW had been able to 

incorporate AC technology into its own production schedule, maintain the quality and 

finally be able to market the finished product in China. WCW has been able to produce 

the complete product without buying any components from AC. Since the license 

agreement between AC and WCW expired at the end of 1990. (after seven years). WCW 

had total freedom to market the compressors even outside China, which it did. In fact 

compressors manufactured by WCW, priced considerably lower than AC's , began to 

compete with AC in some foreign markets. The major problem faced by WCW outside 

China, however, was lack of distribution system and a network of service support. 

185 



now you are not able to produce and you are going bankrupt. This 
damages AC's name and reputation. Let's sit and talk. What is the 
problem? AC is willing to help financially, technically or in whatever 
area necessary". 

During these contacts, TK also discovered that the authorities' original 
selection of licensee enterprises had not been based on their good 
performance. To the contrary, it was aimed at saving them from a poor 
state by injecting some new blood through acquisition of foreign 
technology, both in terms of products and production technology. 

During visits to NCMP, TK found out that one of the significant 
reasons contributing to NCMP's failure had been the fact that during 
the period of 4 years since signing the license agreement many of the 
skilled workers trained by AC has been transferred to other Chinese 
enterprises. In addition, the plant's managing director had been 
changed four times during the technology transfer period. 

Ironically the 4th of June 1989 events at Tiananmen Square which led 
to many Western enterprises' boycott of the Chinese market due to 
their national governments' decisions, became a turning point. AC's 
decision (contrary to its foreign competitors) to resume normal 
business relations with China soon after a short break gained much 
favour with the Chinese authorities. The Chinese government 
authorities' positive opinion of AC was translated into provision of 
necessary resources to NCMP and encouraging it to cooperate closely 
with AC. AC, on the other hand, sent some of its experts to NCMP for 
additional assistance (outside the framework of the contract). 
Supplying the necessary service, parts and know-how, gradually turned 
things around and led to production which gradually improved and 
began to show profit for the company to the point that it made a profit 
The three years (1989-1991) were profitable years for NCMP. 

In March 1992, Peoples Daily, the official Chinese newspaper referred 
to NCMP as a success story brought about by Swedish technology (Atlas 
Copco). AC realized that holding on to the market and its customers 
during the crisis had been the right policy. 
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By the end of 1992, NCMP had been able to produce a total of 50 drill 
rigs under license. These rigs had 70% local content and 30% imported 
from AC. In 1992, licensed products made up 50% of NCMP's turnover. 
What was also interesting to observe was that the Chinese 
management had gradually come to the conclusion that it should take 
distance from the traditional Chinese method of manufacturing 
everything in-house. In fact, by 1992, NCMP had stopped doing its own 
forging and casting. These two had been sub-contracted to other local 
enterprises. By the beginning of 1992 the only outstanding issue 
between AC and NCMP was the question of Chinese delay in the 
payment of royalty. Relations between them however were such that 
not only this was not going to hinder future cooperation but the 
licensor and the licensee were seriously considering expanding their 
relationship into a joint venture. 

6.6 Analysis 

The analysis of the case so far has in essence followed a chronological 
structure and has covered the decisions taken through the five stages of 
the HTT model by AC and NCMP. The IITT process can be summarized 
as follows: 

Pre-Negotiation Stage 1983 - 1984 
Negotiation Stage 1984 (May/June) 
Technology Transfer Stage 1985 - 1988 
Start-Up Stage 1988 
Long - Term Development Stage 1989 - 1992 

In this section, the case will be looked at along another dimension, 
namely the short-term interaction and long-term relationships between 
the technology-supplier and the technology-receiver. 

The contract signed between AC and NCMP insured a series of formal 
exchanges. These exchanges included not only those related to 
technology but also financial and legal aspects. Alongside the 
framework of the formal contract other short-term exchanges, of a 
social and general nature, were also taking place. These short-term 
exchanges, depending on their nature, fell in different IITT development 
stages. Furthermore, these exchanges as well as the long-term bonds 
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that ensued were under the impact of both the partners' 
characteristics as well as the forces of the IITT environment. 

The contract was an important ingredient in AC's international 
operations, and the licensing contract between AC and NCMP included 
the exchange of proprietary rights, documents, and the use of 
trademarks. Drawings as well as technical specifications were sent by 
AC after the formal contract was signed. NCMP also purchased a great 
volume of hardware, components and parts at various points 
throughout the technology transfer, start-up and long-term 
development stages in order to manufacture and assemble the two types 
of drill rigs, Boomer and Promec. Technical know-how which was not 
patented and was the outcome of expertise and experience of AC 
technical managers was exchanged in Sweden and China through 
technical Training and technical assistance, and it spread over a period 
of four years, mostly during the technology transfer and start-up 
stages. The financial exchange which played a crucial role during the 
negotiation took the form of a lump-sum and royalty. While the lump
sum was exchanged in six installments (of 15%, 45%, 15%, 15%, 5%, 
and 5% ) where the payments by NCMP were made every time exchange 
of documents took place, the royalty which had a life of eight years, 
was based on 4% of local content during the contract period. Since 
production of the licensed product was delayed, royalty payment started 
to take place rather late (after 4 years) and it was estimated that a 
small share of what AC had accounted for was being paid due to the 
fact that the licensee was not obliged to pay royalty once the contract 
life came to an end. 

The social exchange started at the first face to face meeting in the pre-
negotiation stage which dated back to visits of AC salesmen and 
technicians to NCMP and then continued at the negotiation stage, as 
more and more individuals became involved in the dealings between the 
two partners. Social exchanges that extended over several stages 
involved not only the licensor and licensee but a great deal of social 
exchange took place in a three way manner, namely, AC, Chinese 
government authorities and NCMP. Exchange of general information 
occured during all stages but the information exchanged before signing 
the contract -where the question of differences of production bills of 
material between multinational enterprises like AC and a typical 
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Chinese enterprise were explained along with the state of mechanical 
engineering industry in the industrialized countries and the 
relationship between companies and sub-suppliers- were especially 
important. 

All short-term exchanges contributed to the formation of bonds in the 
context of a long-term relationship between AC and NCMP which made 
cooperation between the two possible. In fact relationships developed 
between the two partners as a result of adaptation to each other's 
requirements, in this case securing future cooperaion at a time when it 
was seriously threatened. A binding legal bond came about as a result 
of the formal licensing agreement. Knowledge played an increasingly 
important role in the relationship between AC and NCMP. TK played a 
significant role in promoting the knowledge bonds as well as the social 
bonds by acting as a medium for socio-cultural diversity between the 
partners. Technical bonds came about through increasing involvement 
and dependency and mutual adaptations at several levels, engineering, 
production, installation and quality control. Financial bonds became 
strong due to the continuous purchase of components even when the 
life of the contract was over, and this was only part of a larger 
organizational bonds that had come about between different 
individuals and departments of the TS and TR firms. 
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CHAPTER SEVEN 

Cast 3: Transfer of Metallurgical Technology 

7.1 Kanthal Looking for Markets and Partners 

Compared with other Swedish multinationals Kanthal is a medium-
sized firm. It was established in 1931 by Hans von Kantzow in 
Hallstahammar, a mining town in central Sweden. The firm has 
changed owners, merged and changed names several times since its 
foundation. 

Kanthal was formed in order to exploit a development by von Kantzow, 
namely, that resistance alloys could be based on iron rather than 
nickel. Until then nickel used to be the normal alloy for resistance. The 
outcome of this development was the iron chrome aluminum resistance 
(heating) wire which became the original product of Kanthal, and has 
been used in two market segments: one, household appliances (e.g. 
toasters, hairdryers, washing machines, dishwashers, etc.) and the 
other, the electrically-heated industrial furnaces (in which another 
high-temperature element based on molibdinum disciliside, named 
Kanthal's super element, is used). Over the years, the firm which has 
grown in pace with growing world-wide demand for electrical home 
appliances, has developed other products in the field of electric heating 
which include thermostatic temperature control. Kanthal operates 
through three divisions: heating technology, furnace products and 
biometals. For Kanthal, market development is influenced by energy 
policy decisions as well as the trend in residential construction and 
industrial investment. The use of Kanthal products is also subject to 
the general trend of a country's economic development. 

At Kanthal the heating technology division manufactures and markets 
products for electrical appliances and heating systems. Operations are 
divided into the following product areas: heating alloys, precision wire, 
machinery, foil elements and element technology. In this division the 
main product is heating alloys (includes nickel-based alloys and iron-
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chrome aluminum alloys) for which Kanthal, with a global market 
share of approximately 25 per cent (1990) is a world leader. 

The main melting plant which prepares the input material (where the 
core technology lies) for the resistance wire (hereafter RW) is located in 
Hallstahammar. With one exception, all input material that is used in 
Kanthal's plants around the world is supplied from the Hallstahammar 
melting plant. Kanthal's Brazilian subsidiary is the only company in 
the group outside Sweden where it has its own melting plant. The 
Brazilian subsidiary was established in 1949, but the melting plant was 
established in the early 1980's due to a local company's claim that it 
could melt and manufacture the heating material. Had Kanthal not 
established itself one hundred per cent in the market it would have lost 
its monopoly position due to the government's decision to stop imports. 
In all other cases the input material is made of the wire melt and 
shipped to various wire drawing plants that Kanthal has in different 
parts of the world. 

Kanthal is a true multinational firm. In 1990 the firm had a total sales 
of 2,800 mSEK of which 95 per cent came from outside Sweden. Of the 
1600 employees, 50 per cent worked abroad. The firm has sales 
subsidiaries in all continents except Africa. In 1991, of Kanthal's 24 
foreign subsidiaries, 50 per cent were manufacturing units. In the same 
year, for the iron chromium alloys as a whole, Kanthal had two-tiiirds 
of the world market outside the Soviet Union and China. Research and 
development constitutes two per cent of the firm's annual sales and in 
1990, amounted to mSEK 19. The development at Kanthal concentrates 
on improvement of material properties. In view of its high market share 
and in order to maintain its quality edge over its competitors, Kanthal 
lays great emphasis on the development of new alloys. Except for small 
units in some of the larger subsidiaries which deal with application 
development, all basic research and material development is carried out 
at Kanthal's headquarters in Sweden. 

In the early 1980s, the upward cost trends in Sweden, as compared to 
the home countries of its international competitors, plus market 
saturation for the end products using electrical heating technology 
motivated Kanthal to look for new growth markets and low-cost 
production bases in some of the industrially developing countries. 
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China, with its potential to become one of the world's largest markets 
for consumer and industrial products, became a target for Kanthal. The 
firm's perception of China was a fast growing market where it should 
establish local presence and achieve the same high market share as in 
other parts of the world. 

7.1.1 China as Market of the Future for Kanthal Products 

China's announcement of its new economic program and opening up of 
its market to Western enterprise primarily to attract modem technology 
was a green light for Kantahl's management. They believed that by 
opening its doors to the West and setting as its goal the rise in people's 
living standard, China would create a large market for modem living 
amenities. The Chinese consumers' demand for electrical household 
products would then rise, and this would mean a rising demand for 
Kanthal's products for the next 20 or 30 years. In short, Kanthal 
gradually came to view China as its market of the future, and it was of 
strategic importance to precede its competitors into the market. 

Kanthal's business contact with China dated back to 1938 when it sent 
its first shipment of heating wires to that country. Following the 
establishment of People's Republic similar shipments were delivered 
from time to time. However it was not until after China's announce
ment of its open-door policy in the late 1970s that Kanthal's 
management decided to seriously consider China as a market and look 
into the possibilities and alternatives. 

In the early 1980s, Kanthal operated through three divisions: appliance 
industry products, furnace products and biometals. RW, for which 
China was a potential market was part of the first division which was 
headed by Leif Rick. It was he who came to take the initiative and to 
contact the Chinese Ministry of Metallurgy to inquire if China was 
interested in a technical seminar where Kanthal would present its 
products. The Chinese authorities responded positively and Kanthal's 
first technical seminar was held in Beijing in 1979. 

The seminar was attended by a large number of Chinese from various 
industrial enterprises as well as government departments and academic 
institutions. The seminar provided for Kanthal's managers to come in 

192 



contact with a wide circle of people from industry, including 
representatives of state-owned industrial enterprises to whom they were 
interested to introduce KanthaTs products and initiate disscussions 
about some form of cooperation. In spite of the efforts put in by 
Kanthal on this occasion, there were no signs of interest on the part of 
the Chinese for any business deals. Kanthal, aware of the disruptions 
and the uncertainties prevailing in the country in the aftermath of the 
Cultural revolution, was not discouraged and decided to repeat the 
seminar in 1980. Considering lack of adequate data on industrial 
markets and level of production in China, organizing seminars was a 
useful channel for Kanthal to learn more about China's industry, 
responsible state organizations, and level of technical knowledge among 
Chinese managers. The business responses following the second 
seminar were not any better than the previous year's and no export 
orders were received from the Chinese authorities. The growth potential 
of the market and the interest shown by the Chinese for Western 
technology, however, kept Kanthal's interest in China alive. 

It was during the second seminar that Leif Rick came across a piece of 
information which was significant for Kanthal's entry strategy into the 
Chinese market, namely, that the Chinese, in the years the country 
was cut off from the outside world, had in fact succeeded in 
manufacturing RW and had been supplying the local market. Having 
found out about local manufacturing of RW, Kanthal concluded that 
straight exporting was out of question, because China did not allow 
import of the items which were locally produced. The alternative 
strategy of selling license to China, was also rejected by Kanthal's 
management on grounds that it would prevent the company from being 
present on the Chinese market. Kanthal was interested in establishing 
a long term presence on the Chinese market rather than realizing a 
quick return from the sale of RW technology. Licensing had a low 
priority on Kanthal's market entry alternatives and this method had 
not been chosen earlier except on two occassions. According to Leif 
Rick "Selling a license would create future competitors. We prefer to be 
part of the game, and prefer to guide the developments ourselves". 

Kanthal's internationalization strategy gave priority to wholly-owned 
subsidiaries where the inputs could be supplied from Sweden and 
Kanthal could maintain control on the technology. Joint ventures and 
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licensing were considered second-best strategies. Leif Rick and his 
colleagues began to rethink the situation. The question was put to 
Kanthal's Board of Directors for decision. 

The Board's decision was to propose to the Chinese the formation of a 
joint venture. At Kanthal, they were aware of the risks involved in this 
move: there were questions about the foreign investment climate in 
China, and about the extent of freedom a foreign enterprise could have 
in socialist China to run a company purely on Western business 
standards. The move was justified only on a long-term strategy basis. 
Besides, this was not Kanthal's first experience with foreign market 
uncertainty; they had experience from other parts of the world, 
including those from the developing countries. 

Kanthal had no information about the names and the number of 
Chinese enterprises that produced RW. It was during the third 
technical seminar that Leif Rick learned about Shougang, as one of 
China's biggest steel complexes and as one of the major producers of 
RW in the country. Having participants from the Shougang Iron and 
Steel Company in the seminar he took the opportunity to express 
interest to visit their company. During the visit Leif and his colleagues 
from Kanthal informed the Chinese that since China already produced 
RW material they would offer that a joint venture be formed in order to 
update the Chinese technology and jointly manufacture the material in 
China. For further discussion of the subject, they offered to invite a 
delegation from Shougang to travel to Hallstahammar in order to see 
Kanthal's leading technology in the field. 

7.2 Shougang in Possession of Own Technology 

Contrary to many other modern industries, China was a pioneer in 
smelting technology. In fact, China produced bronzeware as early as 
3000 years ago and mastered iron smelting technology 2500 years ago. 
Following the founding of the PRC, the Chinese government laid the 
foundations of its modern metallurgical industry and built a large 
number of large and medium sized metallurgical enterprises. The 
metallurgical industry was given a high priority and had a 10 per cent 
share of the total national investment in the 1950s and 1960s. The 
growth was slowed down during the Cultural Revolution, however, and 
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production of ferrous and non-ferrous metallurgical industries 
decreased. The trend was reversed in the 1970s, and to increase 
production investments were made in a large number of small smelting 
plants around the country. By the end of the 1970s China had around 
2,400 ferrous metallurgical enterprises, employing 2.3 million people, 
and about 2,300 non-ferrous metallurgical enterprises with more than 
one million people. 

After 1979, the metallurgical industry, similar to other Chinese 
industries, entered a period of readjustment and such concepts as new 
technology, service orientation, and product quality were raised in the 
official discussions of the Chinese Ministry of Metallurgy with various 
enterprises, particularly in light of the new legal changes allowing 
cooperation with foreign enterprises. 

Shougang Iron and Steel is one of the biggest steel companies in China, 
with a total number of employees exceeding 180,000 of whom 90,000 
work in the Beijing area. The company is one of the major producers of 
different ranges of heating alloys in China. By 1990, Shougang's 
annual production of RW was estimated to be equal to 1,500 tons. 
Shougang has a large number of subsidiaries, one of which is Shoudo 
Iron and Steel. The latter company which is involved both in 
production and trading, in turn has a subsidiary named the Beijing 
Steel Wire Plant (BSWP). It was representatives of the latter that came 
in contact with Kanthal managers during the technical seminar and 
continued discussions for an eventual joint venture. 

BSWP's incentive to enter into cooperation with a foreign firm was 
primarily to upgrade the quality of RW produced by Shougang in view of 
both the new demands in the consumer and industrial goods markets 
and in order to export and earn foreign exchange. 

7.3 A Letter of Intent 

The Chinese visit to Hallstahammar materialized a year later, in 
August of 1982. During this visit the two sides signed a letter of intent 
with a view to look into the possibility of forming a joint venture and 
agreed to undertake a feasibility study. From Kanthal's side the 
feasibility study meant looking into the level of investment, projected 
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production costs, required material, supply of material, technology to 
be used, competitiveness of products by international standards, 
profitability, etc. For Shougang it was important to see that it would be 
in line with the guidelines set by the state authorities. 

Kanthal, at this stage, had the following two main objectives in 
considering a joint venture in China. According to Leif Rick, these were: 

- "to get the market share in China and to have Kanthal's name on 
the Chinese market". 

- "to get low-cost production for the Far East market in order to 
compete with the Japanese. The Japanese make a similar product but 
of a lower grade, which they sell at a price level in the Far East which 
we cannot even come close to in Sweden. The quality of our product is 
higher, but then our cost level is also higher". 

Kanthal's objectives, in other words, were: 
a) to produce RW material at a lower price in China, and thus be able 

to both supply the Chinese local market and satisfy the low-grade* 
part of the market in the Far East. Kanthal was well informed on 
the South and East Asian markets. Through its subsidiaries or 
agents in all the major markets it had a good picture of the 
economic and commercial developments in the Region. 

b) to prepare the ground for marketing other Kanthal products which 
was considered necessary for China's development. 

c) to take the lead on international competitors in gaining a foothold in 
the Chinese market. 

As far as technical knowledge was concerned Kanthal was prepared to 
transfer part of its metallurgical knowledge suitable for the production 

(*) As an example, lower grade iron-based alloys (which mean lower content of 

chromium and aluminium) are less resistant to high temperatures and have shorter 

life-expectancy. This low-grade type would still be adequate for many light consumer 

product applications (e.g. hairdryer, toaster, etc.). In the 1980s, there was a big market 

in the Far East for this low-grade type of RW. 
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of products to China. At the outset Kanthal was not prepared to give 
away the technology of the real high quality products, namely the super 
alloys. 

On the question of choice of partner, although Kanthal had not had 
sufficient ground or choice for selection and had no grounds for 
evaluating Shougang against other Chinese manufacturers, it was 
content with the outcome. Shougang was both economically and 
politically an influential partner. It had all the necessary connections 
to obtain the approval of the authorities, on the national as well as the 
local level, to legally establish the joint venture. It was a major 
producer of RW material and a major distributor of RW in China and 
thus an ideal partner to sell on the Chinese market. Shougang was so 
huge that it had its own building construction unit with 10,000 
employees. It could arrange for building, access to utilities and 
recruitment of staff. By cooperating with Shougang, Kanthal could 
prolong the lifetime of a mature product which had become costly to 
produce in Sweden. It had crossed Kanthal managers' minds that by 
joining resources with Shougang, the two could dominate the world 
market for RW. 

Kanthal's views did not conflict with the Chinese objectives on 
establishing joint ventures with multinational enterprises (MNEs). 
The Chinese had, in the early part of the 1980s, set general conditions 
regarding the Western-Chinese joint ventures. They had: 

- to be high technology ventures. 
- to earn sufficient foreign exchange to create a positive foreign 
exchange balance. 

- to have mutual benefits to both parties. 

From Shougang's point of view forming joint venture with Kanthal 
meant an opportunity to improve on the technological and 
manufacturing aspects of a product that was basic to electrical 
consumer products for which the market was fast expanding in China. 
Kanthal, however, believed that cooperation between the two sides had 
the following advantages for Shougang: 
- Learning about advanced machinery used in RW manufacturing. 
- Advanced managerial and production methods. 
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- R&D cooperation. 
- Modern quality control and testing methods. 
- High quality products. 
- Complete know-how for heat-element production. 
- World-wide experience about different applications of RW and 

elements in appliance and furnace industry. 
- Promote export through Kanthal's international marketing network. 

7.4 Negotiating a Joint Venture 

In August of 1984, Leif Rick accompanied by two other Kanthal 
managers, Gösta Hellstöm and Johan Lagerkrantz, travelled to Beijing 
to discuss the formation of a joint venture with the Chinese. They had 
a long list of issues to discuss and they wanted the Chinese to supply 
them with detailed data on various aspects connected with production, 
organization, and financing and all the Chinese laws that applied to 
this cooperation. The Chinese, on the other hand, had prepared a brief 
draft for the agreement. 

Every time a point outside the framework of the draft text was raised 
the Chinese had to check with the higher authorities. Those 
participating in discussions did not seem to have the authority to make 
decisions on even very simple matters. Disscussions became very time-
consuming. The problem of communication seemed to involve more 
than language and interpreters. Technical, legal and commercial 
terminology had to be followed by extensive explanations of what they 
involved. What was obvious to a Western manager was totally unknown 
to the Chinese counterparts. While time-consuming and at times 
frustrating for the Swedes the process was educative for the Chinese 
and part of "getting to know our friends". 

1984 involved many trips between Hallstahammar and Beijing for the 
Kanthal managers. They gradually developed both the understanding 
and the art of negotiating with the Chinese. For example, they learned 
how to avoid deadlocks and leave room for further bargaining. They 
learned not to give in to the temptation of lowering prices easily, since 
it had a negative impact and usually led to Chinese demands for 
additional concessions. 
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The results of the first feasibility study which was based to a great 
extent on the inputs provided by the Chinese side, and included such 
factors as cost of the locally-sourced input material and estimates for 
market sales price, were totally discouraging. Kanthal managers 
explained to their Chinese counterparts that, based on the figures they 
had received, the project was not a viable one, unless some serious 
adjustments were made. For example, the sales price for the Chinese 
local market had to be raised and the cost of material supplied by 
Shougang had to be lowered. The Chinese side complied, but Kanthal 
did not think the adjustments were sufficient. Further adjustments 
were made but Kanthal had in the meantime become more aware of the 
risks involved in its China venture. According to a memo prepared for 
the board, the anticipated risks were summarized as follows: 

1. In spite of all the protective measures to be written in the 
forthcoming contract, Kanthal should be aware that a certain 
diffusion of technology from the joint venture to other 
manufacturers in China may take place. 

2. To comply with Chinese requirements of positive foreign exchange 
balance (which in this case covered interest to be paid on foreign 
currency loans) the joint venture was going to commit itself to 25 per 
cent of total production to be allocated for export. If products were 
for any reason rejected by the international market, the payback of 
interest on rent would create serious problems. 

3. Experience of other international companies indicated that the 
start-up phase took longer than commonly expected, which in turn 
would impact the results and the foreign exchange balance. 

4. The political risk factor. China's future political uncertainty might 
have serious consequences for the future of the joint venture. 

During this period Kanthal had approached Swedfund* to inquire 
whether they were interested in participating in the joint venture. 
Involving a Swedish state organization as a fully-fledged partner in the 
project, Kanthal believed had several advantages: 

(*) Swedish Fund for Industrial Cooperation with Developing Countries. 
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- The Chinese side would set a higher value on the venture when the 
Swedish government was involved as a share-holder. 

- When controversies and conflicts arose, Swedfund could use its 
government-to-government channel as a leverage for influencing the 
situation. 

- Realizing the Chinese demand for positive foreign exchange balance, 
purchase and import of machinery and equipment which was needed 
for setting up the joint venture, were not possible without preferential 
credit facilities, which could be arranged by Swedfund. 

In early 1984, Kanthal had come up with a preliminary time table 
which made the projection that the contract was to be signed in the 
last quarter of 1984, the plant built and equipped by the second half of 
1985, and for production to begin by April 1986. It was estimated that 
by 1988 an annual production level of 500 tons would be reached which 
could be raised to 1,000 tons by 1992. 

7.4.1 Formal Agreement 

However, four years after Kanthal's initial contact with China, it took 
the two sides nearly one more year of lengthy, and tough negotiations, 
at times threatened by a complete break-down, to arrive at the point 
where they were prepared to sign a contract. Finally, representatives of 
the two sides met in Beijing on 25 March 1985, to sign the text of a 
twenty-year contract, which they had laboured to prepare over several 
years. The 50-50 joint venture was to be named Shougang-Kanthal 
Corporation Limited (SKCL). 

Kanthal and Swedfund formed the Swedish partners in the joint 
venture. Shoudu, a daughter company of Shougang, signed on behalf of 
the Chinese partner. The aim of SKCL was stated to be the 
manufacturing and sale of resistance wire for heating purposes on the 
Chinese and international markets. The financing and equity share of 
the partners is shown in Table 7.1. 

According to the contract, the Chinese side had the responsibility to 
construct the factory building on a 1,700 sq. m. plot to be rented from 
the Beijing municipal authorities. The Swedish side would supply all 
the machinery and equipment in a turnkey form (Kanthal would pay 
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Table 7.1: SKCL, Financing and Partners' Equity Share 

Required Capital 

Machinery and equipment 
Building for SKCL 
Working capital  

32 m SEK 
6 m SEK 
9 m SEK 

Total 47 m SEK 

Financing: Share Capital 
Shougang (50%) 
Kanthal (33%) 
Swedfund (17%) 

9.75 m SEK 
6.50 m SEK 
3.25 m SEK 

19.50 m SEK 

Loan from Svensk Export Kredit 27.50 m SEK 
Total 47.00 m SEK 

Source: Kanthal documents. 

equity in cash, and SKCL would use the cash to pay for machinery and 
equipment imported from Sweden). Kanthal managers believed that all 
the thinkable points which would insure a smooth cooperation had 
been included in the contract. They had even foreseen such details as 
what type of housing the Swedish managing director of SKCL should 
have in Beijing: his residence should be according to 'Western 
standards". 

The contract also included the following points: 

Product and Production Capacity: SKCL is a drawing plant with an 
annual production of 500 tons of mainly three grades of RW: Kanthal 
D, N 80, and LT material. Products are made from FeCrAl and NiCr 
materials (output would consist ca 75% of the former, supplied by 
Shougang and 25% of the latter, supplied by Kanthal). The dimension 
of the RW is of the thinner type suitable for household appliances: 
range 0.15 mm to 1.0 mm. The projection was for increasing the 
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capacity to 1,000 tons (the same capacity as Kanthal's main plant at 
Hallstahammar). It was agreed in the contract that by the end of 1990, 
Shougang would stop production of RW within the size range 1 mm 
and below and SKCL would have the sole right to its production. The 
Beijing Steel Wire Plant (BSWP) was to be the supplier of the input 
material to SKCL, and at the same time would be responsible for the 
distribution of RW in China (see Figure 7.1). 

1 1 

SHOUGANG 

Distributors 

I SKCL 1 BSWP 

SHOUGANG 

Distributors 

Figure 7.1: SKCL and its Relationship to the Chinese Partner 
Source: Data collected during the Author's interviews in China. 

Export: 75 per cent of the total production was aimed for the local 
market and 25 per cent for export. The ratio was calculated on the 
basis of SKCL foreign exchange needs to serve its US dollar loan 
(arranged through Swedfund). Shougang was to be resposible for 
marketing within China, and Kanthal through its Hong Kong 
subsidiary to be responsible for the international market. 
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The two sides signed a trademark agreement by which SKCL has the 
right to use the Kanthal trademark free of charge (Kanthal aimed to 
make its trademark known in China). In other words, SKCL would take 
responsibility for the quality of the input material supplied to it by 
Shougang and would constantly check the material for quality 
standard. 

Organization and Management The Board of SKCL consists of six 
members, with the following composition: 

Shougang 3 
Kanthal 2 
Swedfund 1 
Total 6 

While the chairman of the board of SKCL is appointed by the Chinese 
side, the managing director of SKCL is nominated by the Swedish side 
but appointed by the board. All decisions at the SKCL board require 
consensus. The management of SKCL consists of a managing director, 
a deputy managing director, and a controller. The controller is 
appointed by the Chinese side. 

The main attribute of SKCL, when compared to other Kanthal 
subsidiaries (e.g. the joint venture in India) was that all input material 
for the RW production was to be purchased locally. In all other Kanthal 
subsidiaries (with the exception of the Brazilian subsidiary which 
manufactured and melted its own material) input material is 
manufactured in Sweden and is exported to them. In other words, 
SKCL was distinguished by the fact that it would obtain its material 
from Chinese sources, namely, Shougang. 

What was especially significant was that Kanthal was only providing 
production know-how for the drawing factory. It did not provide the 
Chinese side with technology of the melting and the hot work inside, 
which made the input material. Kanthal had made it clear to the 
Chinese that it would not be providing any technical knowledge to the 
joint venture aside from that of production at SKCL. According to the 
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contract Kanthal was not allowed to sell its know-how to any other 
enterprise in China. 

7.5 Slow Start 

Developments during 1985 are shown in Table 7.2 in chronological 
order. 

Table 7.2: SKCL, Developments During 1985. 

20 April 1985 

7-9 May 1985 

Certificate of Approval was issued by the 
Ministry of Foreign Economic Relations-
MOFERT-
First SKCL board meating 

Approval of favorable foreign currency 
loan 

24 June 1985 Approval of favorable tax treatment 

27 May 1985 Business license 

27 May 1985 Shougang paid in their capital 

31 July 1985 Kanthal and Swedfund paid their capital 

5 August 1985 Investment certificate 

23 Sept 1985 Signing of credit between S-E Banken of 
Sweden and Bank of China 

27 September 1985 Loan documents to Export Kredit 
Nämnden (EKN) 

Source: SKCL documents 

In line with what was stipulated in the contract, Shougang built the 
building housing the SKCL plant annexed to the Beijing Steel Wire 
Plant in the Zheng guang Lu quarters of Beijing. The building was 
built in two floors, with a total floor space of 5,000 sq. m. 

To start up the joint venture on a right footing Kanthal nominated 
Kurt Roth as the first managing director for SKCL. In his early forties 
Roth had worked in industry since the start of his carrier. He had 
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joined Kanthal after having worked for Sandvik for a number of years. 
At Kanthal, he had worked in the subsidiaries in Brazil and in 
Germany for a good number of years. His four- year long assignment in 
China was probably going to be the most challenging of all his foreign 
assignments; he "welcomed the adventure" Roth said. So, when one day 
in September 1985 he arrived at the Beijing Airport and was met by 
some of his future colleagues and was driven to the newly-built luxury 
hotel (another Western joint venture) he was ful l of enthusiasm. On 
his second day in China he went to meet Liu Zuo Ren SKCL's chairman 
of the board, and Du Yong Liang, the Chinese-appointed deputy 
managing director and some of the others. 

Kurt Roth who had previous experience in setting up greenfield RW 
drawing plants from other parts of the world had it all planned: he was 
going to check on the building constructed by the Chinese and the 
Utilities and services required for an efficient operation: power, water, 
communications, etc., plan the installation of machinery and 
equipment to be delivered from Sweden, and to discuss organizational 
matters and recruitment of staff and workers. 

It did not take long before Kurt Roth soon became aware of the 
overwhelming task ahead of him. Everything was different from what he 
had experienced before. Even systems of book-keeping and accounting 
were different. The Chinese centrally-controlled system had its own 
methods. What he viewed as a routine job suddenly turned into 
education courses and long lectures. He was obliged to explain what 
he, all along, thought to be straight forward and obvious. He was 
functioning more as a teacher than a manager. He felt everything had 
to be built up from scratch if this were to become a company similar to 
other Kanthal subsidiaries. 

Kurt Roth who frequently flew back to Sweden both for consultations 
with headquarters and to visit his family was eager to put an end to the 
temporary living situation in Beijing. He wanted to move to the house 
agreed upon in the contract for the SKCL's managing director, bring his 
family to China and "get down to work." To enhance this process he 
took the initiative, found the flat which he considered of 'Western 
standard" in the same Beijing quarters as most other Western 
managers lived. But when he informed Shougang of the annual rent 
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SKCL had to pay for the managing director's accomodations (70,000 
U.S. dollars annually) the answer was a flat "no". This was equivalent 
to the annual salary of 200 Chinese workers, he was told. Besides, 
SKCL could not afford it. "SKCL's managing director in China should 
live comfortably but not luxuriously, and certainly not at such a high 
cost to the newly- bom company" was the Chinese stand. 

The matter had to be raised at the board meeting. Shougang's 
representative on the board was uncompromising but had alternative 
suggestions: Kurt Roth and his family could either live in Shougang's 
special guest quarters, 30 km from the SKCL plant, or SKCL could 
build an extra floor on top of the factory for the managing director and 
his family. 

The issue of managing director's residence in Beijing soon clouded the 
atmosphere of cooperation between the two sides, and took precedence 
above all issues concerning technology transfer and marketing in 
China to the point where it threatened the future of the joint venture 
itself. It was only diplomatic mediation in advance of the Swedish 
Prime Minister's visit to China and the official inauguration of SKCL as 
"one of the symbols of technological cooperation between Sweden and 
China" that prevented the worst from coming true. 

A compromise was finally reached: the Swedish managing director 
would get his "Western standard" housing, but it would not be SKCL, 
but Kanthal, that would pay for it. By the time the conflict over the 
managing director's housing was resolved, Roth had decided to resign 
from his post and to leave China for good. The incident, and the 
manner in which the Chinese side had reacted clouded the relations 
between the joint venture partners for the next several years. This new 
relationship was most obvious at the SKCL board meetings, which 
contrary to practice was forced to look into many questions that were 
normally witiun the authority of the managing director. 

Axel Michelsen, who succeeded Kurt R. as the new managing director, 
had to see to it that SKCL would get off the ground, technology was 
transferred and production began. As an engineer he was suitable for 
this phase of the work. He, like his predecessor and successor, was the 
only Swede at SKCL, all the staff and workers were Chinese. The deputy 
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managing director, Wang wei-Hua, a graduate of the Beijing 
Metallurgical Institute was responsible for the financial and 
administrative affairs. She and another lady, Zhang Jie, who was the 
union leader played important roles in the day-to-day functions of the 
joint venture. Axel Michelsen supervised the technical side and the 
overall management at SKCL. In total 12 people had been recruited as 
staff members. 

The building to house the SKCL plant was made ready by the Chinese 
in mid -1986, and Kanthal shipped all the machinery, equipment and 
instruments by February 1987. Kanthal claimed that machinery and 
equipment delivered to SKCL was even more modern than those at 
Hallstahammar and their aim was to establish an up-to-date 
manufacturing base in China. 

Except for several foremen who were sent to Sweden for training, most 
of the nearly 60 workers recruited for SKCL were basically unskilled and 
had come from other industrial jobs. They had to be trained on the 
spot. To the Swedish manager's eyes it was not so much skill as 
discipline that needed to be taught to these young men. Maintenance, 
reporting failures, and repairs were more difficult to teach than the 
actual technical work they had to perform. Installing the machinery 
and teaching the freshly recruited Chinese workers how to handle 
various phases of the wire - drawing process needed an experienced 
hand. Although the whole operation did not require any high skills, it 
was nevertheless necessary to train the workers to do the job efficiently. 
When Axel Michelsen discussed the matter with Leif Rick, the latter 
suggested Hanno Bergquist, an old hand who had worked at Kanthal 
for 27 years, as being suitable for the job. Hanno's accepting to travel 
to China on short notice, and his versatility in communicating with 
the Chinese workers using hands and gestures instead of talking 
through the interpreters solved much of the technical training 
questions. 

7.5.1 Production of Resistance Wire Begins 

When production started in June 1987, the process of work performed 
at SKCL was explained by Axel M. to a group of visitors: 
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The wire rod delivered to SKCL by Beijing Steel Wire Plant is of 5.5 mm 
and in 20 Kg coils (this is too short and thus needs much welding 
together in order to prepare the production coils). 

Following preuminary inspection the wire-rod is sorted out into groups 
depending on resistability. Then it is quoted with a drawing lubricant 
carrier, dried in the furnace and the coils are welded together. 

The welded coils are put on the dry-drawing machines. The machines 
break down the wire from 5.5 mm down to 1.2 mm diameter. The wire is 
now tense and hard and has to be annealed. Prior to annealing the wire 
has to be cleaned which is done electrolitically. Following annealing 
the wire is rinsed and respooled. The result here is semi-finished wire. 

The semi-finished wire spools are moved to the wet-drawing department 
(SKCL has 10 wet-drawing machines) where the wire is drawn down to 
the finished size: 1 mm and down to 0.15 mm. Again, the wire has to be 
annealed to be made soft (soft material is required for the production of 
spirals) and respooled on 10 kg spools. In the final inspection 
resistance of the wire and diameter is checked before the label is put 
on. 

Major steps in quality control are: inspection of the wire rod (for bad 
surface, cracks and wrong resistivity) and classification; before dry 
drawing for bad weld or internal faults; before wet-drawing (check 
resistance, diameter and roundness); check resistivity after annealing; 
final check . 

Despite some initial problems, SKCL succeeded in finally producing 
"clean" RWs, and the samples that were sent to Sweden for evaluation 
confirmed its quality and the standards Kanthal observed 
internationally. 

7.6 Problems Continue 

The fact that technology transfer had been going on smoothly was 
rewarding but as a joint venture SKCL was far from a success case. 
Kanthal was increasingly realizing that they knew little about their 
Chinese partner, the market size for RW in China, the Chinese 
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customers, the price SKCL was being charged for the wire rods (supplied 
by BSWP), and the Chinese competitors. What they could see, however, 
was that SKCL's sales was lower than they had expected and the joint 
venture was making losses. 

SKCL had no control over prices. It had to deliver 75 per cent of its 
output to BSWP for distribution within China at prices that were in 
effect set by BSWP (or more correctly, the parent company Shougang). 
From the Chinese side, the low volume of sales were blamed on SKCL's 
high prices which they claimed were 20 per cent above the Chinese 
market rate. The Swedish side held the position that higher prices were 
justified due to higher quality of SKCL's products and they accused 
Shougang of lack of effort in selling SKCL's products to independent 
customers. Although they had no way of checking, the Swedish side 
believed that as a giant diversified industrial complex, Shougang sold 
the high quality RW (produced by SKCL) to companies producing 
electrical appliances within its own organization, or worse yet, that 
Shougang, in violation of the contract, was exporting SKCL products 
in order to earn foreign exchange instead of distributing them within 
China. 

Support for Kanthal's misgivings finally appeared. Kanthal submitted 
evidence to the Board on SKCL-manufactured RW which had been sold 
in some Asian markets. When the Chinese side did not go along with 
the allegations the whole issue created an unhealthy atmosphere and 
Kanthal began to think of the eventuality of even pulling out of the 
joint venture altogether. The fact that, seen from the Swedish point of 
view, the Chinese chairman of the board (second since the 
estabhshment of SKCL), had an ambivalent attitude did not help the 
situation either. Board meetings which were mostly held in Beijing were 
often postponed or were unattended by the chairman. According to the 
Swedish partner, the fact that Shougang representatives sat on more 
than one company board created double loyalties for them which were 
not in line with SKCL's long-term interests. 

When Lars Ericsson took over as the new managing director in 1991, 
SKCL was struggling with these problems which had little to do with 
the technical side of technology transfer. Although in terms of 
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production volume, product quality and product variety (Table7.3) 
SKCL was showing good performance, SKCL books showed red figures. 

Table 7.3: Varieties and Characteristics of Resistance Wires Produced 
by SKCL. 

Diameter 
KANTHAL D KANTHAL LT 

• a 
Diameter 

KANTHAL D KANTHAL LT 

B&S SWG mm 
OHM/M g/m OHM/M g/m 

B&S SWG mm 
OHM/M 

S*Sfi 
g/m 

mm 
OHM/M g/m . 

18 19 1020 1.652 5.92 1.505 5.96 0.400 10.734 0.91 9.788 0.92 

1 000 1.719 5.69 1.566 5.73 28 0.378 12 158 0.81 10.961 0.82 

0-950 1.905 5.14 1.735 5.17 27 0.360 13.263 0.74 12.084 0.74 

19 20 0.914 2.058 4.75 1.875 4.79 0.350 14.032 0.70 12.784 0.70 

0.900 2.122 4.61 1.933 4.64 29 0.345 14.441 0.68 13.158 0.68 

0.850 2.379 4.11 2.168 4.14 28 0.321 16.681 0.59 15.199 0.59 

20 21 0.813 Z601 3.76 2.369 3.79 30 0.315 17.323 0.56 15.783 0.57 

0.800 2.6S6 3.64 2.447 3.67 0.300 19 099 0.51 17.401 0.52 

0.750 3 056 3.20 2.784 3.22 31 0.295 19.751 0.50 17.996 0.50 

21 0.732 3.208 3.05 2.923 3.07 29 0.286 21.014 0.47 19.146 0.47 

22 0.711 3.400 2.88 3.098 2.90 32 0.274 22.895 0.43 20.860 0.43 

0.700 3.508 2.79 3.196 2.81 30 33 0.254 26.643 0.37 24.274 0.37 

0.650 4 068 2.40 3.707 2.42 0.250 27.502 0.36 25.057 0.36 

22 0.644 4.145 2.36 3.776 2.38 34 0.234 31 392 0.31 28.601 0.31 

23 0.610 4.619 2.12 4.209 2.13 31 0.227 33.357 0.29 30.392 0.30 

0.600 4.775 2.05 4.350 2.06 35 0.213 37 887 0.26 34.519 0.26 

23 0.573 5.235 1.87 4.770 1.88 32 0.202 42 125 0.23 38.381 0.23 

24 0559 5.501 1.78 5.012 1.79 0.200 42.972 0.23 39.152 0.23 

0.550 5.682 1.72 5.177 1.73 36 0.193 46.145 0.21 42.044 0.21 

24 25 0.508 6.661 1.47 6.069 1.48 33 0.180 53.052 0.18 48.336 0.19 

0.500 6.875 1.42 6.264 1.43 37 0.173 57.432 0.17 52.327 0.17 

25 26 0.457 8230 1.19 7499 1.20 34 0.160 67.143 0.15 61.175 0.15 

0.450 8.488 1.15 7.734 116 38 0.153 73.428 0.13 66.901 0.13 

27 0.417 9.885 0.99 9.006 1.00 0.150 76.394 0.13 69.604 013 . 

26 0.405 10.479 0.93 9.548 0.94 

Source: SKCL documents. 

1990 had been a big loss year for SKCL: one million renmenbi on a 
turnover of 9.6 m RMB. The 11 per cent devaluation of the Chinese 
currency during that year ( responsible for half of the loss) also created 
a serious burden for SKCL's dollar loan repayments. Lars Ericsson 
could live with conflict with authorities regarding wages, incentives, 
holidays, workers' housing, etc. Not to have control on marketing of the 
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company products was difficult to accept, particularly when the quality 
of the product could not be questioned. 

Lars Ericsson's background in marketing was the motive behind 
Kanthal selecting him for the post. Kanthal did not seem to have given 
up on its long-term objective of establishing itself firmly on the Chinese 
market. Lars Ericsson himself, sincerely believed that there was no 
limit to what Kanthal's technology and Shougang's resources could do 
together. They could dominate the domestic as well as the international 
market. But the partners' mutual trust was a prerequisite. He conveyed 
these ideas to the new chairman. The fact that Lars Ericsson's work at 
SKCL coincided with the appointment of Zhao Jin Dong as the new 
Chinese chairman of the board was certainly welcomed by him and by 
others at Kanthal. Zhao who was the Deputy Managing Director of 
Shougang Metallurgical Export and Import branch had a stronger 
position within the Shougang hierarchy than his predecessor, and the 
fact that he dealt with export and import made him aware of some of 
the issues. He could, if he were sufficiently convinced, influence 
developments on the important issues of pricing, export violation and 
marketing within China. 

Lars Ericsson, determined to change things, took the initiative to 
"help" in the marketing of SKCL products in China. In effect he was 
asking for a wider mandate than the contract allowed him. He had no 
access to data, or customers. He arranged to put out the first brochure 
to introduce SKCL products. He asked the BSWP to provide him with a 
list of SKCL end- customers so he could contact them to find out about 
their experiences, problems, prices, delivery service, etc. He further 
wanted some data on Shougang's own sale's figures in China (as he 
had been told that Shougang's products competed with those of SKCL 
on the Chinese market). He was disillusioned when he did not get any 
response, and was annoyed when upon asking to raise the price for 
SKCL products, he was told of plans for a 25 per cent increase in the 
price of iron rods (inputs) which BSWP normally supplied to SKCL. All 
was not bad. He had grounds to believe that the Chinese side was 
actually taking measures to control the "unauthorized" exports. 

One year after his arrival in China, Lars Ericsson had some success in 
raising the prices for SKCL products on the local market. They had 
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been unchanged for two years despite the rising inflation in China. By 
the middle of 1992, SKCL's cash flow situation had improved and most 
of SKCL's debts to the Chinese and the Swedish partners had been 
paid. Furthermore, production was raised to 600 tons per year, and 
SKCL was making increasing profits on its "authorized" exports to 
Hong Kong due to new currency exchange rates. 

7.7 Analysis 

The decisions that led to the development of the transfer of production 
technology from Kanthal to SKCL can be summarized in terms of the 
stages of the IITT model: 

Pre-Negotiation Stage 1979 - 1982 
Negotation Stage 1982 - 1985 
Technology Transfer Stage 1985 - 1987 
Start-Up Stage 1987 - 1988 
Long-term Development Stage 1988 -

A summary of the case is presented below, in terms of the short-term 
interactions and long-term relationships between the technology-
supplier and technology-receiver. 

Exchanges of all the six types occurred during the IITT process. 
Exchange of hardware consisted of the delivery of a complete turnkey 
machinery and equipment for a wire-drawing factory including 
furnaces, dry-drawing and wet-drawing machines, welding, annealing, 
spooling, etc. Documentation were sent in connection with various 
stages of the wire-drawing process. Technical information consisted 
primarily of know-how which was transferred through training in 
Sweden, and on the spot teaching and assistance in Beijing. General 
information was exchanged throughout all the stages beginning with 
technical seminars in the pre-negotiation stage. Financial exchange 
played a significant role in view of the dollar-based soft loans and 
inconvertible foreign currency. Social exchange through the six years of 
contacts between the two sides brought about the signing of the 
agreement but in view of cultural and organizational differences failed 
to impress positively the long-term relationship. 
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As for long-term relationships, technical bonds became dependent on 
adaptation of production, quality control and information on 
technological development. The two sides also increased their 
knowledge of each other particularly through the routines of 
communicating between SKCL and Kanthal which also created the 
organizational bonds. Financial bonds were greatly affected by such 
questions as pricing of RW finished products, iron-rod inputs pricing 
but particularly through devaluations and foreign loans. The legal and 
social bonds in this case had a great impact on the whole IiTT process. 
The Chinese violation of the agreement on SKCL exports and the 
Chinese side's insensitivity to such issues as the housing for the 
managing director or attendance at the SKCL board meetings severely 
influenced the whole IITT process, but particularly the long-term 
development. 

What is unique about the case is that both sides believed that transfer 
of technology per se had taken place successfully and that in terms of 
quality RW produced by SKCL was easily comparable to that of 
Kanthal, Sweden. The issue was that the social and organizational 
bonds which were necessary to ensure future cooperation and 
continued transfer of a more advanced technology had not been 
established alongside the technical bonds. The trust and commitment 
usually brought about through frequent social exchanges (which 
gradually develop into social and organizational bonds) had not been 
realized. While the Chinese side emphasized the short-term and was 
content with the developments at SKCL, particularly the foreign 
exchange earned from exports, Kanthal having a long-term aim (of 
securing dominance on the Chinese market) was not happy with the 
progress. Kanthal recognized that mutual trust was an essential 
requisite of long-term cooperation and incidents such as those of 
Shougang exporting the RW intended for the domestic market in 
violation of the contract, keeping Kanthal in the dark with regard to 
the Chinese domestic market, or refusing cooperation in such matters 
as the managing director's housing situation would undermine a long-
term relationship. Shougang, on the other hand, enjoyed a powerful 
position on the Chinese market due to its size and political 
connections and did not feel obliged to accomodate any more for the 
technology she believed she had, in essence, already possessed. 
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CHAPTER EIGHT 

Cast 41 Transfer of Telecommunication Technology 

8.1 Ericsson and the Chinese Market 

At the beginning of the 1990s, there were half a billion telephone lines 
worldwide and in total they formed "man's largest machine" - the 
international and global telephone network. Ericsson has been 
responsible for the development of a substantial part of this "machine." 
Founded in 1876, Ericsson had, by 1893, manufactured 10,000 
telephones with handset, and operated public telephone networks in 
several foreign countries. When the founder, Lars Magnus Ericsson, 
died in 1926, the company was already truely international, with 
approximately 80 per cent of its sales outside Sweden. 

Very early on, Swedish government regulations stipulated that Ericsson 
could not sell equipment in the Swedish market. As the home market 
was given to a Post Telephone and Telegraph (PTT)- owned company, 
Telli, Ericsson was forced to build positions abroad. As one of the 
pioneers in the telecommunication industry, Ericsson is today 
recognized globally for its advanced systems and products for wired and 
mobile communications in public and private networks. 

Ericsson delivered 6 million of the 42.5 million subscriber lines 
installed during the year 1990. During the same year, the company's 
net sales amounted to U.S.D 8 billion (SEK 46 billion) and it had 
70,000 employees of which 30,000 were in Sweden. Ericsson's products 
were manufactured at plants in 30 countries, which were either wholly-
owned or operated in cooperation with local partners. Eleven per cent 
of the company turnover was spent on R&D activities. Ericsson's 
products and systems cover public telecommunications, mobile 
communications and business communications. The AXE switching 
system is chosen by nearly 80 countries. The MD 110 private branch 
exchange-PBX - a digital voice and data system for corporate 
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communications, is in service in 45 countries. The cellular mobile 
telephone systems serve 40 per cent of the world market. 

Compared to its competitors, who all have large domestic markets, 
Ericsson has a small home market. In 1990, only 12 per cent of its 
sales were in Sweden. The European market accounted for 59 per cent 
of the net sales, North America 13 per cent, Latin America, 12 per cent, 
and Asia, 6 per cent. Traditionally, Ericsson's biggest customers have 
been governments or state-owned PTTs. Ericsson is organized into six 
business areas: 

- public telecommunications 
- radio communications 
- cable and network 
- components 
- defense systems 

As for transfer of technology, Ericsson's strategy has been to 
manufacture, as much as possible, in Sweden. Nevertheless, it is in the 
nature of the industry to transfer know-how, in the form of training in 
operation and maintenance, to the recipient country in order for the 
products and systems to function properly. Given the strategic 
importance of telecommunications to national governments and their 
demands for local production as a matter of national policy, technology 
transfer and adaptation to local conditions - in terms of products and 
systems - has in different degrees become part of Ericsson's 

international operations. 

Ericsson's first business deal in China dates back to 1894, when the 
company delivered 2,000 desk telephones with hand-set to the city of 
Shanghai. The first public manual exchange went into service in 
Shanghai in 1900, and the first automatic exchange in 1924. During 
the early part of the 20th century Ericsson sold telephone sets in China 
through Ekman, a Swedish-owned trading company. Ericsson's office 
in Shanghai, which was opened in 1947, was short-lived due to the 
outbreak of the Chinese Revolution. Except for two crossbar exchanges 
that were delivered to China in 1961, Ericsson, like all other foreign 
enterprises, had no access to the Chinese market until 1981. 
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8.2 China Gives Priority to Telecommunications 

In the late 1970s the Chinese authorities were assessing technology 
and equipment in various industries from sources throughout the world 
in an attempt to put together their next Five-Year plan. Modernization 
and expansion of the country's infrastructure including the 
telecomunication sector had one of the highest priorities in the new 
economic program. It was recognized that for China to develop into a 
modern industrial state it needed a more advanced telecommunication 
system. There was a tremendous need to expand telephone service to 
the people and to modernize central and provincial authorities' 
telephone network for domestic as well as international use. 

The telecommunications network in China, which in the early 1980s 
consisted of ordinary telephones for more than 90 percent of the tele-
traffic, was divided in two catagories: 

a) Public telecommunication, run by the central and local PTTs; and 
b) "Private" telecommunication which was constructed and used by 

individual government departments and agencies, military and 
industry. 

The level of telephone density in China was far below the industrially 
developing countries - where 15 per cent of the population had 
telephones, compared to China's one per cent. There were, in the late 
1970s, approximately 5 million telephones in China with only one 
million lines. To attain a modest 5 percent target would have meant 50 
million lines, an unprecedented market for the few multinational 
telecommunication companies dominating the scene, (considering that 
in comparison Ericsson sold 45 million lines worldwide during 1987-
1991). The target figure set for the Five-Year Economic Plan was 35 
million lines. 

The Chinese aim was that by the year 1995, two per cent and by the 
year 2000, five per cent of the population would have telephones. Each 
percentage was equivalent to 13 million lines. About 85 per cent of 
China's one billion plus population lived in rural areas. Of the one 
million telephone lines in China almost all were located in the major 
cities, primarily in the eastern regions of the country. Most of China's 
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expenditures on telecommunications had in the past been for 
governmental, military and international applications. 

Before 1980, China used the locally-produced cross-bar equipment, 
which according to some Western experts had been adaptations of 
Western equipments, which China had at one time purchased on the 
international market, including those it had bought from Ericsson. 

As for the administration of China's telecommunication system, 
contrary to some expectations that China would have a single national 
network in line with its centralized system of government, China had, 
in fact, about 2000 telecommunication administrations. For a foreign 
company entering the Chinese market this would be synonomous with 
the number of Chinese customers. 

As in many other sectors of the economy the aim of the Chinese 
authorities was to acquire advanced technology from the major 
multinational firms. The Chinese authorities were also aware of the 
fact that investment in high-technology telecommunication industry 
would be extremely costly and local manufacturing, in particular, 
would be justified only when large-scale production and volume base is 
involved, which they believed China to possess. Furthermore, they were 
hoping that for this sector of their economy they would succeed in 
receiving soft-loans from foreign governmental as well as international 
financial institutions. 

8.3 AXE and the Chinese Version of the Public Switching System 

The AXE system, the new generation of digital selector technology, was 
developed jointly with the Swedish Telecommunications Administration 
(in a jointly owned development company, Ellemtel) between 1971 and 
1976. Ever since 1977 when the final prototype of the AXE system went 
into operation and the technological revolution of moving from the 
crossbar system to Stored Program Control (SPC) met with success, 
Ericsson's public telecommunication with 45 per cent of the total 
annual sales and 32,800 employees (1990) has been the company's 
predominant Business Area. The AXE system is used for virtually all 
network and service applications, in small rural switches as well as in 
the largest international exchanges. It is also the base for Ericsson's 
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world mobile telephone systems. AXE, which placed Ericsson in the 
front rank of the world's leading suppliers was, by the end of 1990, 
installed in 80 countries, with a total of 3,559 exchanges. The 
Company, through continuous improvement on its technology, has 
been able to maintain its leading position in the field of public 
telecommunication. 

In 1981, AXE, with an exchange of 7,000 lines, was chosen by the 
Chinese for the capital, Beijing. The order, although small, was a 
breakthrough for Ericsson to re-enter the Chinese market after a lapse 
of more than three decades. The agreement between Ericsson and the 
Beijing Telephone Administration was signed in 1981, and while the 
time between receiving an order and the actual installation of an 
exchange normally took about one year, in this case it was not before 
1984, three years later, that the AXE system went into service. As the 
first case of installing the AXE system in China, a number of technical 
adjustments was necessary to adapt the equipment to local conditions. 
Furthermore, working within the Chinese system and learning about 
the process and levels of decision making was a new experience, which 
demanded time. 

Following the 1981 Beijing contract, Ericsson developed an AXE 10 
system for China that could meet the technical requirements of the 
Chinese Telecom Administrations and could be used at all levels in the 
network: for small autonomous applications in the local network, local 
metropolitan, international, as well as toll applications. The newer 
version of the AXE-10 system, as used in China (APZ 211 C and APZ 
212 C) provided a marked increse in processing capacity compared to its 
predecessors. The modular software and hardware of AXE made it easy 
to add capacity and new functions whenever required. As new AXE 
technology was continuously transferred from Ericsson Sweden to its 
international subsidiaries,many of them were, byl990, in a position to 
supply identical hardware and software to the Chinese market. 

8.4 Ericsson's Market Expansion in China 

Ericsson soon learned that for marketing telecommunications in 
China, as elsewhere, it had to reach the end-users. The end-users were 
local organizations in Chinese provinces and cities. Ericsson thus 
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gradually established relations with the telecommunication 
administrations of those provinces leading the Chinese modernization 
program, and won the following orders for 3 more AXE exchanges: 

- 1983: Shenzhen local exchange and toll exchange 
- 1983: Guangzhou local exchange 
- 1983: Guangzhou toll exchange 

The procedure was to sign a frame agreement with the provincial 
administration, which in turn distributed the lines among the end-
users, namely various cities within the province. 

With the increase in the volume of business of public switching in 
China, Ericsson opened its representative office in Beijing in 1985 with 
a staff of four people. This was a move that carried more than corporate 
significance. From the Chinese authorities' viewpoint it was a sign 
indicating Ericsson's commitment to the Chinese market. The move 
had a practical significance for the Chinese customers as well, since 
they could not contact Ericsson in Hong Kong by telephone. 

The opening of the Beijing office and the appointment of Per-Olof Björk 
as the Managing Director was largely motivated by the need to 
maintain close contact with China's central decision-making organs. 
To complement the work for contact at the provincial level, Ericsson 
opened officies in four other Chinese cities: Shanghai, Guangzhou, 
Dalian and Nanjing. By the end of 1991 Ericsson had a total staff of 
150, of whom 50 per cent were Swedes and expatriates (17 
nationalities) and the rest Chinese. 50 people worked at Ericsson's 
Bejing Office and the rest in the provinces. 

Following a general contract for digital exchanges AXE with the 
Liaoning province for the cities of Dalian and Ningbo in 1985, 
additional contracts to set up AXE public exchanges in other Chinese 
cities were signed. Table 8.1 shows a chronology of public switching as 
well as other contracts signed by Ericsson's Public Telecommunications 
business area. 

219 



Table 8.1: A Chronology of Ericsson's Public Telecommunications 
Activities in China 

Year Activity 

1894 2000 telephone sets delivered. 

1900 The first public manual exchange goes into service in Shanghai and later 
for another 5 major cities. 

1924 The first automatic exchange is cut into service in Shanghai. 

1947 Ericsson establishes an office in Shanghai. 

1961 The first two crossbar exchanges are delivered to China. 

1981 Exchange 50. the first digital exchange in Beijing, is ordered. 

1983 Three more AXE exchanges are ordered - Shenzhen local toll, Guangzhou 
local and Guangzhou toll. 

1984 AXE systems are put into service in Beijing and Shenzhen, orders for 
Qinhuangdao and Beijing. 

1985 Ericsson opens representative office in Beijing. Contracts signed for AXE 
in Ningbo and Dalian. 

1985 The first two AXE exchanges In Guangzhou are taken into service. A 
general contract for digital exchanges AXE is signed with the Liaoning 
province. 

1986 Ericsson Liaison office opened in Dalian. AXE exchanges ln 
Qinhuangdao, Dalian and Ningbo are taken into service. 

1987 Orders for AXE transit exchanges to Shanghai, Guangzhou and 
Shenyang. 

1988 A general contract for public switching is signed with the Guangdong 
province. 

Source: Ericsson documents 

From Ericsson's point of view, developing an organization that could 
respond to local demands and cut through the various levels of the 
Chinese system of government at national, provincial and local level to 
market the company's technology was imperative. The Chinese system 
proved to be complex. Figure 8.1 illustrates the main Chinese 
authorities Ericsson had to deal with. Depending on the product, the 
purchasing organizations differ at various levels of government. 
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Figure 8.1: Ericsson's Network of Contacts in China 

Ericsson's China organization which was formed in response to local 
activities is shown in Figure 8.2. Technology transfer plays an 
important role and is an integral part of Ericsson's customer relations. 
Within Ericsson's China organization there is a manager in charge of 
technology transfer. 
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Figure 8.2: Ericsson's Organization in China 

By 1991, Ericsson's AXE system had been chosen by customers in eight 
Chinese provinces and more than one-third of the lines had gone into 
operation. With a turnover of 1.4 billion SEK (of the total SEK 1.7 
billion) the main customers in terms of business volume were three 
provinces of Guangdong, Jiangsu and Liaoning and the two cities of 
Beijing and Shanghai. Ericsson had gained 17 per cent of the public 
telecommunications market share in China. 

According to Hans Ekström who at the end of 1990, succeeded P.O. 
Björk as Ericsson China's managing director: "our problem is that we 
have to talk to so many organizations before we get approval for any 
product. Some ministries can take their time, refuse to talk to us, 
refuse to do anything. It is common that Mofert would say that they are 
waiting for the State Planning Commission's response and the latter 
would say the contrary. We often go to one of the parties and urge them 
to talk to the other. Administrative and financial decisions are taken by 
different organizations we have to approach both. We have to meet 
ministers, governors, and officials at every level. With the help of some 
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local staff who have received training at Ericsson, we have developed a 
system of contacting decision-makers at various levels; obtaining the 
approval of recipient authorities before initiating any negotiations with 
the enterprise is imperative. Depending on the project, approval of 
authorities at various levels- state, provincial and local - becomes 
necessary". 

8.4.1 Technical Training in China 

One of the most important aspects of implementing the Beijing AXE 
contract was training the Chinese technicians both in China and at 
Ericsson's training centres abroad. During the period 1982-1991 
Ericsson trained about 500 Chinese in its training centres in Sweden, 
Hong Kong and Malaysia. Chinese engineers and technicians 
participated in AXE training programs and on-the-job training courses 
handling software programs. Over the years, parts of the training 
programs (parts that could be provided by using basic documentation) 
gradually moved to China and those people sent to Sweden were 
increasingly sent to Hong Kong and Malaysia. 

The Jiangsu training program was typical of those offered by Ericsson. 
Eighty five people were trained as shown in Table 8.2. 

Table 8.2: A Typical Program of Training Offered by Ericsson in 
China: in the Jiangsu Province. 

No. Tvpe of Training 

20 Test Supervisors 

4 Teachers 

4 Maintenence Technicians 

57 Basic Operation & Maintenence 
Advanced Operation & Maintenance 

Ericsson tailored the training courses to the demands of the end-user, 
and after investigating the base knowledge at the enterprise level 
designed a program to build on that base. 
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8.5 Chinese Demand for Local Manufacturing of AXE 

In the mid-1980s, the Chinese authorities decided to use the experience 
already gained from multinational firms' operations in China, to take 
some concrete steps toward laying the ground for gradually 
manufacturing public and private switching products locally. The 
Chinese objective (which at this time was not known to the foreign 
companies) was to select a few of the foreign companies who were 
willing to start manufacturing operations in China, and in effect close 
the door to others. The first Chinese announcement required all 
multinational telecommunication firms, through a tendering procedure, 
to come forward with proposals for local manufacturing of public 
switching equipment. The announcement prompted the foreign 
companies, includig Ericsson to reappraise their strategy towards the 
Chinese market. Ericsson realized that in order to have a long-term 
presence in the Chinese market it should plan on eventually størting to 
manufacture products in China. 

In the following sections, the Chinese authorities' declarations and 
Ericsson's strategy vis å vis transfer of technology of two of the most 
important products, namely the AXE public switching and the MD110 
private switching will be described. 

In the 1980s, two government ministries were involved in China's 
telecommunication industry - Ministry of Postal and 
Telecommunications (MPT) and Ministry of Machinery and Electronic 
Industries (MMEI). The latter was responsible for industrialization 
projects and made decisions regarding the terms of such projects. It was 
MMEI's condition that all foreign suppliers of telecommunications to 
China in order to be able to continue to supply the Chinese market 
should, in the future, form joint ventures to manufacture switching 
equipment locally, and this must include manufacture of high 
technology components. 

Following the Chinese announcement, Ericsson, as all other foreign 
firms, entered into bilateral discussions with the Chinese authorities 
and submitted its proposal for cooperation. Ericsson, complying with 

the new rules, expressed its interest in transferring AXE manufacturing 
technology to China. During the meetings with the Chinese 
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authorities, however, Ericsson explained that technology transfer could 
not include manufacturing of components, since the company no 
longer produced its own components. The explanation was that 
through a complex global sourcing system, Ericsson purchased the 
general components that went into the AXE system (and other systems) 
on an open world market (which included such countries as the United 
States - where the supplier was Texas Instruments, Japan and a 
number of Asian countries). In fact, Ericsson considered it as one of its 
major strengths that the system could be built with available general 
components. 

The Chinese who insisted on manufacturing all components locally 
were under the impression that one of Ericsson's business areas, 
namely, the Components Business area actually produced all the 
components used by Ericsson. The explanation given by Ericsson was 
that the said business area produced special products that included 
micro electronics, power supply equipment, and optical fibres, which 
were not the standard general components that are used in various 
switching systems. Ericsson had a large company in Kista, Sweden 
where much of the research into component technology took place but 
little manufacturing of general components was done by the company. 

At the end of a long period when the Chinese studied the proposals 
they had received from various companies, it transpired that Ericsson's 
proposal had not fulfilled the Chinese requirements. The State 
Planning Commission, through "Document 56," announced that only 
three companies would in the future be allowed to supply switching 
equipments to the China: Alcatel, (Belgium), NEC (Japan) and Siemens 
(Germany). Ericsson, thus, was not included. Though reasons were not 
given, the general conclusion was that a combination of technical and 
administrative factors lay behind the State Planning Commission's 
decision. Even if interfaces for cooperation were clearly defined it would 
have been technically difficult to have more than three suppliers. 

While Siemens and NEC proceeded to establish manufacturing plants 
for components in Beijing and Tienjin, respectively, Ericsson in order to 
preserve its position in the Chinese market had to create incentives for 
the Chinese that were strong enough to overrule Document 56. The 
experience of the years in China had taught Ericsson that financing on 
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preferential terms - soft loans - was the most effective leverage it could 
resort to if it were to motivate the Chinese to allow exceptions. Sweden, 
through BITS* had been generous in providing low interest loans to 
China in order to aid the country's development through transfer of 
Swedish technology. One of the BITS conditions for approving loans to 
China was that the focus of the project should be on manpower 
training of the Chinese technology recipient organization. 

Arranging soft loans through BITS resulted in Ericsson's succeeding to 
continue to supply public telecornmunications to China throughout the 
1990s. Another conWbuting factor was that as time passed it became 
increasingly clear to the Chinese planners that what was supplied to 
China by the three selected foreign firms fell short of fulfilling the 
country's development targets. In fact, the Chinese authorities later 
informed all foreign companies that they would be prepared to overrule 
Document 56 if the supplier could arrange soft loans. The Chinese 
regulations regarding financing of projects were that if projects were not 
financed with soft loans, between 15 and 30 per cent import duties 
would be paid on the equipment imported into China. 

Following the 1989 political disturbances in China and the suspension 
of Swedish aid to China, Ericsson realized that it had to find both new 
sources for soft loans to China, and in the long-run a new approach to 
the Chinese market. Ericsson could use its global network to source 
soft loans for China from different countries. By mid 1992 four of 
Ericsson's international subsidiaries - Ascom Hasler AG, Switzerland; 
LM Ericsson Pty Ltd, Australia; FATME SPA, Italy; M.E.T. SA, France -
could manufacture the Chinese version of AXE. Three of them had 
succeeded in obtaining soft loans from their home countries to supply 
AXE to China. Ericsson was now in a position to demonstrate to the 
Chinese that it was able to transfer technology to China through a 
mulucountry approach. 

8.6 Transfer of PABX Technology (MD110) 

In 1986, following a long study of various local telecom manufacturing 
plants, the Chinese Ministry of Electronic Industry selected ten 
factories in China as eligible for seeking advanced technology from 
foreign companies in order to modernize China's private switching 
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products and eventually manufacture Private Automatic Branch 
Exchange (PABX) systems. The aim of the Chinese state planners was 
to secure foreign technology so as to eventually be able to produce 
locally most of the country's demand for private telephone systems. The 
Ministry sent out an invitation to all the foreign telecommunication 
companies operating in China, and authorized the ten nominated local 
factories to separately negotiate and sign the necessary contracts. 

In response to the Chinese invitation, Ericsson Business 
Communications submitted a tender in February 1987, expressing 
interest to cooperate with the Guangzhou Wire Communication Plant 
in south China. 

Ericsson's Business Communications Business area, with 7,200 
employees, accounted for 11 per cent of Ericsson's total net sales in 
1990. Its main product, the MD 110 digital business exchange for voice 
and data communications, has been sold to companies and 
organizations in 409 countries. While MD 110 can handle the 
requirements of limited scale operations down to 50 extensions, it can 
also be used to establish large networks with 20,000 extensions or 
more, covering large geographic areas. Unlike many other PABX 
systems, MD 110 does not tie the user to a specific system 
configuration. Instead, its design allows an organization's phone 
system to grow not only in terms of number of extensions, but also 
functionally. When the organization grows and requirements change 
the system can be extended, reconfigured or updated in a cost effective 
manner. 

Ericsson faced a variety of competitors in various markets for 
subscriber exchanges. Some were major international companies in 
telecommunication, others were local manufacturers of subscriber 
exchanges. In 1991, Ericsson had in total 10 per cent of the world 
market for systems with more than 200 lines. 

Ericsson's decision to transfer technology to China and manufacture 
there, though contrary to its previous approach to the market, was to 
strengthen its long term position in the Chinese market, particularly 
with a view to its foreign competitors'strategy. Ericsson's decision 
however was not preceded by any investigation of the ten factories, 
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selected by the Chinese auüioriries. Choice of the plant in Guangzhou 
was primarily motivated by the Ericsson's public telecommunications 
activities and the economic and commercial advantages of the province 
of Guangdong where the plant was located. Ericsson managers had not 
visited the plant before they made their choice. 

In April 1987, negotiations began between a team from Ericsson 
Business Communications and a team of Chinese government officials 
and factory managers. The Chinese group consisted of representatives 
of four Ministries: Electronic Industries, FTT, Railways and 
Astronautics, as well as representatives of the ten nominated factories. 
Of the factories, five belonged to the Ministry of Electronic Industries 
and the rest to other ministries. A total of nine negotiation sessions 
were held between April 1987 and July 1988. 

During the negotiations, while the Chinese team had a firm idea of 
what their factories needed to acquire in terms of modern technology, 
the Ericsson team had little knowledge of the factory they had selected 
and the extent of technology and know-how they would have to 
transfer. The factor that strengthened their hand in buying time and 
improve their credentials was the fact that two years earlier Ericsson 
Business Communications had contracted and successfully 
implemented a nation-wide private telephone network for the Chinese 
People's Liberation Army. During this contract they had been able to 
produce a standardized Chinese version of digital private branch 
exchange MD 110, which they could now implement elsewhere in 
China. 

Having already started the negotiations, the Ericsson team paid a visit 
to the Guangzhou Wire Communications plant only to discover that 
the factory did not live up to the required technological standards and 
was not suitable for partnership. Another factory, however, the Beijing 
Wire Communications Plant (BWCP) whose managers were present 
during the negotiations and whose locale the Ericsson team visited, 
seemed to be a better match. BWCP, known locally as Factory Number 
738, was under the supervision of the Ministry of Electronic Industry 
(later to be renamed as the Ministry of Machinery and Electronic 
Industries). 

228 



8.6.1 Choice of Strategy and the Agreement 

Starting an equity joint venture was, from Ericsson's standpoint, not a 
viable alternative. Ericsson was not prepared to invest in China and 
take on managerial responsibility of a Chinese enterprise. On the other 
hand, Ericsson was not concerned about losing its technological 
advantage to the Chinese. The fast pace of technological change within 
the telecommunication industry and the heavy investment of Ericsson 
in R&D provided it with the necessary protection. Any technology 
contracted to the Chinese would, in effect, be old by the end of the 
contract life. 

Licensing the MD110 technology was thus acceptable to Ericsson. 
However, considering the level of know-how at BWCP, it was only 
practical that manufacturing would take place in stages, and the 
Chinese licensee would begin by the local assembly and sale of PABX 
kits which were to be shipped from Sweden. Although licensing was 
agreed to by the Chinese delegation, nevertheless there were advantages 
and benefits to joint venture, from their point of view, that were not 
covered by licensing. 

In July 1988 a licensing agreement was signed between Ericsson 
Business Communications and 
a) Beijing Import-Export Corporation (BIEC). 
b) Beijing Wire Communication Plant (BWCP) - Factory No. 738. 

The agreement included clauses on documentation, initial payment 
training of Chinese technicians at Ericsson training centres, assistance 
at the licensee's factory by Ericsson experts, royalty, infeeding, material 
and delivery of production equipment. The royalty life was 6 years. The 
Chinese side was given the right to use the MD110 trademark on 
condition that BWCP would fulfill strict instructions and specifications 
outlined by Ericsson. Ericsson's approval of suppliers of components 
would be a condition for issuing guarantees on products. 

As the Chinese factory was unable to manufacture the PABX MDllOs 
right from the start, a supply agreement was signed according to which 
Ericsson was to supply ready-made kits of MD110 from Sweden and 
BWCP had the responsibility: 
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a) to assemble; 
b) to test; and 
c) to sell within China. 

In other words, since the Chinese side did not have the technical 
capability to produce the PABXs right from the start it would gradually 
gain experience and at the same time earn profit on local sale. Other 
major points of the agreement were as follows: 

- The initial fee was agreed to be paid in installments 
(during 1989, 1990, 1991 and 1992) and upon delivery of equipment 
by Ericsson. The last payment would be made when full integration 
was achieved and production volume had reached a certain level. 

- Royalty was to be computed simply per line of PABX 
(1.84 U.S. dollars per line) contrary to what is customary in the 
telecommunication industry (where royalty is a certain percentage of 
the result of the selling price minus the value of components supplied 
by licensor). 

- Documentation, training and assistance were paid against invoice. 
- All MD110 kits, equipment material and components were delivered 

against letters of credit. 
- As for export restrictions, the licensee was permitted to export to 
specified number of developing countries where Ericsson had no 
activity. Furthermore, Chinese PABXs could be included in turnkey 
contracts signed by Chinese construction companies in foreign 
countries on condition that PABX equipment would be less than 10 
per cent of the project value. 

8.6.2 Implementing the Licensing Agreement 

Ericsson's licensing agreement with BWCP for manufacturing MD110 
became the first case of Ericsson products to be manufactured in 
China. Transferring telecommunications technology to China, however, 
had to be approved by COCOM* in Washington. This took nine months 

(*) Coordinating Committee (COCOM) which collectively restricts export of high-

technology items by Western European, American and Japanese corporations to 

"prohibited destinations". 
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and the agreement was implemented in April 1989. Implementation of 
the agreement was initiated first by import of the production equipment 
as specified by Ericsson and by training of engineers and technicians at 
Ericsson's training centres. Two types of training were offered: 

a) Transfer of technology training: production operation and 
maintenence. 

b) Marketing and sales training. 

Three locations were used for training the managers, engineers and 
technicians of the Beijing Wire Communication: Beijing, Hong Kong 
and Karlskrona (Sweden). While factory managers went to study-visits 
in Sweden, others were sent on technical and management training 
courses. Table 9. 2 shows a summary of the extent and type of training 
and assistance, number of participants and location of training that 
was offered. 

Table 8.3: Training and Assistance Offered to the Beijing Wire 
Communication Plant (BWCP) by Ericsson Business 
Communication for Manufacturing of PABX MD110, 
1989-1991. 

man/months 

Tvpe of Training 1989 1990 1991 Location 

Production 
O & M 
Sales 

15 35 15 
Karlskrona 
Sweden 

Assistance 10 8 3 Beijing 

As far as assistance at plant level was concerned, two of the most 
significant issues faced were: 

a) Contrary to Chinese expectations, modem manufacturing in the 
electronic and telecommunications industry did not employ a large 
number of people, and was not a substantial source of employment. 
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b) Environmental aspects of the modern work-place, hygiene, air 
conditioning, heating, etc. was unknown to the Chinese 
management. Thus, to raise the plant standard required extensive 
renovation and reconstruction. 

8.6.3 Adaptation of Technology 

The technology involved was MD110 Digital PABX which is a telephone 
exchange that can have a range of 100-10,000 extensions, the latter 
used in large organizations. There are three different mechanical 
packagings of this product, but essentially they are the same. 

The PABX had to undergo adaptation both for hardware and software in 
order to make it compatible with the signalling requirements of the 
existing Chinese network. Ericsson had the advantage that it had 
previously adapted the product to Chinese requirements when it had 
received the contract from the Chinese PLA in 1986. At the time the 
high cost of adapting the system had been compensated for in the 
contract. According to Hans Eksström: 

"The cost of product adaptation is a general cost that we pay for getting 
into the market". 

8.6.4 Production of PABX at BWCP 

Production of PABXs at the BWCP factory started in mid-1990. At 
Ericsson they were happy with BWCP's performance. Since the labor 
content in the product was limited, the product quality was no different 
from those produced by Ericsson elsewhere. 

During the second half of 1990, the factory was able to produce 30,000 
lines. Table 8.4 shows the volume of production for the 3 year period of 
1990-1992. In spite of the tremendous growth in production, local 
demand was expanding at such a fast pace that in 1992 Ericsson was 
able to export an additional number of 200,000 lines of PABXs from 
Sweden in order to satisfy local Chinese demand. 
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Table 8.4: Production of MD110 Digital PABX at Beijing Wire 
Communication Plant, 1990 - 1992. 

No. of Lines produced 
Year: 1990 1991 1992 

(6 months) 

No. of lines: 30,000 60,000 130,000 

Since the start of production, regular project meetings were held 
between the two sides once every 3 months. The purpose was to review 
the project, exchange information, and discuss new technological 
developments. From Ericsson's standpoint it was significant that not 
only transfer of technology would succeed, but also that the Chinese 
would not buy any non-Ericsson technology. The motivation was not 
only to maintain control, but also based on the fact that a different 
technology would not be supportable by Ericsson. 

8.7 Analysis 

A chronological structure of the Ericsson-BWCP, in terms of the IITT 
development stages and the decisions taken by the two partners, could 
be summarized as follows: 

Pre-Negotiation Stage 1987-1988 
Negotiation Stage 1988 
Technology Transfer Stage, 
Start-Up Stage 1989-1990 
Long-Term Development Stage 1990-1991 

The case of Ericsson as licensor and BWCP as licensee is in some ways 
different from the previous cases, and to a great extent influenced by 
the manner in which business within the telecommunication industry 
is conducted internationally: in the form of short- and long-term 
projects, often through tenders, and involving direct participation of 
government authorities, and technology transfer being inherent in the 
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projects (including extensive on-the-job technical assistance). The case 
of Ericsson-BWCP was in essence part of a larger program of transfer of 
telecommunication technology to China undertaken by Ericsson (as 
one of several telecommunications multinationals selected by the 
Chinese to modernize the country's public and private telephone 
systems)*. The Ericsson-BWCP pre-negotiations for the sale of license 
for local manufacturing of PABX MD110 officially took place in 1987-
1988, but in effect it had been preceded by many contacts between 
Ericsson and the Chinese government officials at the national level for 
other projects. Even product adaptation had already taken place 
through manufacuring of a Chinese version of the PABX MD110 for the 
Chinese defence establishment. 

Thus, two major characteristics of this case which overshadowed the 
short-term exchanges and the long-term relationships between the 
partners, were (a) the extent of direct or indirect government 
involvement and international organizations (e.g. COCOM) involvement 
due to the strategic nature of the industry, and (b) the oligopolistic 
nature of the telecommunication industry involving a handful of 
competing multinational companies. The short-term exchanges that 
took place between Ericsson and BWCP included those related to 
technology-documentation, trademarks, hardware and training and 
assistance - as well as financial and legal. The purchase of MD110 kits 
by BWCP for further local assembly was a regular financial exchange. 
So was the six-year long royalty payments by BWCP to Ericsson. The 
role of the Swedish technical and economic aid agency, BITS, in 
providing soft loans was instrumental in the realization of the Ericsson 

(*) At the end of 1991, the following telecommunication multinationals were Involved 
ln the Chinese market. Their market share and the system each had developed for 
public switching in China is mentioned. 

Telecommunication MNE Svstem for China Market Share (%) 

Alcatel 240, E 12 50 
Ericsson AXE 10 17 
NEC Niax 12 
Fujitsu F-150 8 
Northern Telecom DMS 8 
Siemens EWSD 3 
AT&T 5 E s s 2 

100 
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projects in China in general. In turn the move had favorable impact on 
the decisions taken by the Chinese authorities and on the position of 
Ericsson and the contracts it received in China. The legal exchanges 
ranged from those contained in the contract regarding the framework 
within which BWCP could export the locally manufactured PABX 
MD110 to developing countries to the efforts made to secure COCOM's 
agreement for the implementation of the project. 

Other exchanges, particularly social and knowledge exchanges also 
took place on a much wider scale than to be considered directly related 
to the Ericsson-BWCP agreement. Hans Ekström, the Managing 
Director of Ericsson in China who considered technology transfer as an 
essential part of Ericsson's international activity, believed that for a 
subsidiary manager to succeed in his assignment he would have (a) to 
develop interest in the country where he is stationed, and (b) to develop 
a network of social contacts within that country. Hans Ekström, 
himself had thus developed a wide network of contacts not only within 
such central organs of the state, as the State Planning Commission, 
the State Council, MOFERT, the Ministry of Post and 
Telecommunications, the State Science and Technology Administration, 
Ministry of Machinery and Electronics Industries and the major State 
purchasing organizations, but also within various Post and 
Telecommunications and other prospective organizations in the 
provinces. The Chinese organizations such as BWCP appreciated the 
social exchanges and reciprocated in order to explain first hand their 
exact requirements. 

Pvnowledge exchanges and social exchanges were also often combined 
together. Every second year Ericsson organized technical seminars and 
invited hundreds of managers and responsible officials of various 
organizations from all over China to intoduce to them the latest of 
Ericsson's technology in the field of telecommunication, learn about 
the Chinese problems in their special locality and offer solutions. The 
seminars were also a forum for establishing relations with decision
makers in the Chinese organizations. To organize such seminars 
amounted to technology transfer on a broad scale. Special seminars on 
specialized topics as maintenance, sales, etc. were also conducted in 
different provinces. Representatives of BWCP had participated in more 
than one of these seminars. 
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Short-term interactions between the Chinese and the Swedish side over 
a period of several years created long-term bonds which could not be 
differentiated from one project to another but included the Ericsson-
BWCP. These relationships covered a wide spectrum which included not 
only technical relationships but also organizational, financial, legal 
and social relationships. A binding legal bond came about as a result of 
the formal licensing agreement between Ericsson and BWCP. 
Knowledge bonds played an increasingly important role in their 
relationship also. In the technical field, bonds extended beyond 
Ericsson-BWCP relationship as Ericsson and Beijing University 
initiated a long-term project for software development which could be 
used by various technology receiving organizations. China's technical 
manpower resources promised a source of long-term cooperation 
between Ericsson and the Chinese organizations. The venue for 
Ericsson's technical training programs were also gradually moved from 
Sweden to China further strengthening the mutual long-term bonds. 
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Part Four: Conclusions and Implications 



CHAPTER NINE 

Analysis of the LTTT Model, Conclusions and 
Implications 

9.1 Introduction 

The purpose of this final chapter is fourfold: first, to present a 
comparative analysis of the four cases on the basis of the variables of 
the IITT model presented in chapter three, to point out similarities and 
differences, and to draw some conclusions in terms of the model. 
Second, to develop criteria to assess the success of IITT and to apply 
the criteria to our empirical data. Third, to explain the IITT model as 
presented in this study in terms of its theoretical and methodological 
implications. Fourth, to discuss the managerial implications of the 
study emphasizing particular issues concerning the transfer of 
technology to China. The empirical data for this study is from Swedish 
firms in China, but the possibilities for generalizing the results is 
discussed. 

9.2 Comparison of the Case Studies and the IITT Model 

The IITT model that was presented in Chapter 3, and was constructed 
on the basis of established theoretical and empirical work, is made up 
of four clusters of variables, namely those of the IITT environment, the 
technology-supplier (TS) and technology-receiver (TR) firms, the short-
and long-term interactions between the TS and TR firms and the stages 
of the IITT development. In this section of the chapter, an analysis of 
the four case studies (Chapters 5 to 8) will be carried out through the 
proposed IITT model in a comparative fashion. This will be followed by 
necessary adjustments in the model in light of the analytical outcome. 
But first, a comparison of the firms' characteristics, firms' decisions on 
choice of technology and transfer mode, short-term interactions and 
long-term relationships between the TS and TR firms and the stages 
through which IITT develops over time under the impact of the IITT 
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environment (Chapter 4). For the purpose of a quick review, the main 
features of the four IITT case studies are summarized in Table 9.1. 

9.2.1 Characteristics of the Firms 

Managerial Attitude. The significant role played by managerial 
attitude is clearly shown in the cases, particularly in connection with 
the TS firms. The Swedish managers' attitudes and goals, and their 
perceptions of the Chinese market were a driving force in the attempt to 
initiate contacts with the Chinese authorities. For example, in the case 
of the pharmaceutical joint venture, Astra president's perception of the 
future of the industry on the international level were important, as 
were his ideas concerning joint ventures as a strategy for estabhshing 
the company in potential growth markets of the developing world such 
as China. Of still greater significance were Hugo Thelin's commitment 
and relentless efforts to carry through the project by mobilizing the 
resources and establishing the necessary contacts witliin the industry 
and the relevant government agencies in Sweden, while at the same 
time recognizing the distinctive demands and the special challenges of 
the Chinese environment. 

In Ericsson's case, where the telecommunication industry in China is 
highly concentrated in government hands - at national, provincial and 
local level - the motivation to be present on the Chinese market and to 
handle the business- government relations by the company's 
management was instrumental to the success of Ericsson's projects. 
The experience of Ericsson China's managing director from other 
developing countries (Algeria, Mexico) where the government role is 
important, and his contacts at the company headquarters contributed 
to the realization of the projects. Similarly, for Atlas Copco the fact 
that Tom Wachtmeister believed that China's growing economy with an 
undeveloped infrastructure could be translated into demands for AC 
products. Furthermore, the role of the company's China manager, 
sensitive to the local culture and local needs, not only opened doors 
but was also crucial in investigating and resolving the problems faced 
by NCMP and adopting effective measures to enhance the relationships 
between the two sides. For Kanthal, Leif Rick's determination and 
perseverence to establish his company on the Chinese market through 
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Table 9.1: Main Features of the Four IITT Case Studies. 

Characteristcs Astra-K/ 
SSPC 

Atlas Copco/ 
NCMP 

Ericsson/ 
BCWP 

Kanthal/ 
SKCL 

HTT Agreement: 
Type 

Duration 
Joint Venture 

20 years 
Licensing 
8 years 

Licensing 
6 years 

JointVenture 
20 years 

Technology 
Product 

Pharmaceutical 
7 "Dry"&"Wet" 

Mech. Engineering 
Drill Rigs 

Telecom 
MD 110 

Metallurgical 
Resistance Wire 

Technology 
Age Mature/High Tech Mature Mature Mature 

Payment for 
Technology License Fee Lump sum&Royalty Royalty No fee 

Drawings &/or 
Specifications V V V 

Right to 
Trademark V V 

Import of: 
Hardware 

Core Technology 
V V V V 

Training : 
Gen. Management 
Production 
Marketing 
Finance&Account 

V V 

V 

Provision of 
Assistance in China: 
Production&Eng. V 
Marketing V 
Information on 

Sources of Supply V 

V 

Adaptation of 
Technology 

Quality Control 
by Sw.Partner V V V 

Export Allowed V V (after'92) 
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creative methods of organizing technical seminars in Beijing and 
establishing the social contacts was decisive in the creation of SKCL. 

On the TR firms' side, it could be generalized that unlike the Swedish 
managers who saw themselves in the role of decision-makers and 
resource-allocators, the Chinese enterprise managers - particularly 
during the pre-negotiation and negotiation stages - considered 
themselves as implementors of decisions taken higher up by central 
economic authorities. Thus their attitude was closely identified with 
the official line of the Chinese government. The quest for foreign 
technology was primarily motivated by the national policy. During the 
technology transfer, start-up and long-term stages, enterprise 
managers' roles became more active because their personal interests, 
the enterprise's growth, profits and benefits were at stake. These 
characteristics differed, however, from case to case but had no relations 
to the mode of transfer. Contrary to Swedish managers, Chinese 
managers had not received training in professional and standardized 
managerial techniques. In Chinese enterprises, management seemed to 
be an individual art. The relationship that exists between the Chinese 
enterprise and the large number of ministries, bureaus, companies and 
agencies made the role of the Chinese manager more difficult. Although 
during the period under review in the case studies many reforms were 
continuously under way, nevertheless state and provincial authorities 
had not given up much of their decision-making prerogatives. 
Managerial attitude was thus more of a determining factor on the TS 
than on the TR side. The impact of the diversity in managerial role was 
then that it slowed down the process of IITT in all its stages. 

Firm Resources and Strategy. The four Swedish technology-supplying 
firms are all multinational companies with distmguishing technological 
assets and abundant financial and managerial resources and a long 
history of internationalization including transfer of technology. These 
characteristics placed them in a position of being able to transfer their 
technology to Chinese enterprises. Nonetheless, in three of the four 
cases - Ericsson, Astra/Kabi and Kanthal- they sought Swedish 
government participation either through partnership of Swedfund as 
equity share-holder in the joint venture or through soft loans granted 
by BITS, to minimize the anticipated market risks or to facilitate the 
project for the Chinese partner due to foreign exchange shortage. The 
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Chinese foreign exchange shortage also had its impact on the IITT 
arrangements (see discussion in footnote of Chapter 5, p. 130). 

In the case of the TR firms, managerial and financial resources 
(particularly in the form of foreign exchange) were significant in 
realizing the IITT. But shortage of both led to TS's arranging for foreign 
exchange loans and training/technical assistance programs. Foreign 
exchange problems, arising out of the non-convertibility of the Chinese 
currency, renmenbi, plagued IITT, particularly in later stages of joint 
ventures. State control over foreign exchange availibility was found in 
the allocation of foreign exchange during IITT negotiations, but for the 
start-up and long-term development stages the Chinese government 
regulation calling for balanced foreign exchange receipts and 
expenditures within the joint venture created severe obstacles and 
turned into a major issue between the TS and TR firms. 

As for human resources, although China has the world's largest pool of 
labour, it did not, during the period of the case studies, have an open 
national labour market. Skilled labour was at times in short supply 
and necessitated TS's emphasis on training and assistance. Despite 
increasing government emphasis on market performance, greater 
accountability and increased labour mobility (following the 
introduction of the new economic program), the TS firm managers' 
unfamiliarity with the traditional social protection of the typical 
Chinese worker in the work-place and the problems involved in 
employment and substitution of factory employees* had a slow-down 
effect during the implementation stages of the joint ventures in 
particular. 

In the case of SKCL joint venture, however, the size** and resources 
(including technology) of the Chinese partner- Shougang -was helpful 
to IITT in many respects, ranging from the supply of raw material to 

(*) Until the introduction of the new reforms in China, the factory has been the 
primary economic unit after the family, and has played a central role in the 
distribution and re-distribution of wealth in the country. The factory has provided 
wages, food stamps, housing, retirement income, and even recreation for its employees. 
Permanent employment of workers in the state enterprises, despite the latters' losses, 
was behind the characterization of the worker employment as "iron rice bowls." 
(**) There were no exact data available, but the number of workers was referred to in 
hundreds of thousands. 
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local marketing of the products. The influence of the resources and the 
strategy of the TS firms are clearly visible through the cases under 
study. 

International Experience. International experience is of special 
importance to the IITT process, both on the managerial and 
organizational level. The Swedish firms under study all had experience 
(up to one century) from international markets when they entered the 
Chinese markets and their sales in foreign markets ranged between 60 
and 98 per cent of their total sales. Furthermore, all of them had the 
experience of serving foreign markets, including the developing 
countries, through joint venture and licensing arrangements. 
Atlas Copco's experience from sixty countries including those in East 
Asia; Ericsson's experience of tailoring its public and private switching 
systems to the telecommunication network prevailing in each country 
plus traditionally selling to governments in many international 
markets; Kanthal's experience of joint venture in developing countries 
like India; and Astra and Kabi's international networks contributed to 
these companies' ability to establish themselves in China. 

On the contrary, total lack of international contacts by the Chinese TR 
firms, ranging from such basic requirements for IITT projects as 
carrying out feasibility studies to the much wider aspects of the 
managerial functions in the multinational companies and the living 
standards of the international managers, created obstacles for the 
process of IITT. While some of the Chinese officials from ministries and 
other government agencies that led the negotiating teams had had 
international contacts many an enterprise manager was being exposed 
to foreigners for the first time. This aspect, however, differed from case 
to case, and even region to region. Mr. Wang who became the fourth 
Chairman of the Board and President of SSPC had visited and familiar 
with many European countries. Similarly, Ericsson's preference for 
projects in the province of Guangcho stemmed from the fact that they 
found the Chinese enterprises and managers of that province more 
"internationalized" due to their proximity to Hong Kong and thus in 
some ways easier to communicate with. Kanthal, on the other hand, 
believed that one main obstacle to communication with people at 
Shougang was their lack of international exposure. In the case of Atlas 
Copco, Thomas Kung bridged this gap with NCMP. Gradual 
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international contacts of the Chinese managers through exposure to 
Swedish management methods both through foreign training and on-
the-spot assistance facilitated the work in the implementation stages of 
the HTT projects. 

Industry and Competition. Industry type and structure as well as 
market competition among suppliers of technology to China to some 
extent influenced the IITT. For the transfer of pharmaceutical 
technology, for example, joint venture was adopted as common for this 
industry. The global nature and the oligopolistic structure of the 
telecommunications industry also had its impact on Ericsson. With the 
entry of Alcatel, Siemens and NEC into the Chinese market, Ericsson, 
as one of the oligopolists, had to follow suit as a defensive strategy and 
when others established local manufacturing facilities it felt obliged to 
pursue the same line in order to overcome any advantage others might 
gain. This factor, although to a lesser degree, was also an incentive to 
IITT for Atlas Copco, Astra and Kanthal . On the technology- receiving 
end, the Chinese firms manipulated the competitive moves of the 
technology suppliers to their own benefit during negotiations, using the 
terms reached with one as a bargaining position with other prospective 
entrants into the Chinese market. This was most visible in two of the 
cases: transferring telecommunication and mechanical engineering 
technologies, involving Ericsson and Atlas Copco respectively. 

TS/TR Company Fit. The impact of company fit was more evident in 
the cases of established companies with corporate culture of their own. 
In the case studies it was more distinct in the SKCL joint venture, 
where Kanthal and Shougang had such diverse organizational systems, 
or that of Atlas Copco and NCMP, where the differences existed in all 
levels. Generally speaking, however, with extreme cultural, 
technological and organizational diversity between the Swedish MNEs 
and Chinese enterprises, it is not easy to limit the scope of company 
fit. The variable gains special significance where, for example, TS and 
TR are both from industrially developed countries. 

Conclusions 

Characteristics of the TS and TR firms have influenced the process of 
IITT to different degrees. Whereas in the case of TS firms, managerial 
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attitude, resources and strategy, international experience, industry and 
competition, all played significant and obvious roles, in the case of the 
TR firms, these factors were not so distinct and visible. One can not, 
however, generalize that these factors are less important in the case of 
the TR, rather it would be safe to relate it to the specific case of China 
and the lack of adequate data on the enterprise and the structure of 
the Chinese economy as a whole. Certainly, such factors as the 
managerial attitude towards the acquisition of technology from abroad, 
the limited experience in international business, TR's technical and 
managerial resources and the development of the respective industry in 
China (e.g. compare the development of the pharmaceutical and 
metallurgical industries in the cases) had various degrees of impact on 
the IITT process. The fit and compatibility of the TS and TR in their 
preparedness to commit resources to the relationship and the extent of 
their active involvement in the IITT process, namely company fit, is 
clearly a factor to reckon with in both licensing and joint venture 
arrangements. 

On the other hand, there were certain variables that characterized only 
the TR and which played a determining role in the interaction. TR's 
market size was a case in point. In all the cases under study, the 
attractiveness and the potentials of the Chinese market played an 
important role and as a bargaining power for the TR to obtain the 
desired technology from the TS. In other words, the TS firms were 
willing to transfer their technologies to China under the conditions and 
through the mode agreed upon with their Chinese partners, strongly 
driven by their perception of the long-term growth potential for their 
firms in the Chinese market. The Chinese enterprises, similarly, used 
the "market size" factor to strengthen their position to obtain the 
desired technology for their enterprises. In short, the market size 
potential of China had overwhelming impact on the short- and long-
term interactions of the TS and TR firms. 

Similarly, "technological absorptive capacity", which was singled out as 
one of the major variables characterizing the HTT environment in the 
IITT model (Chapter 3), is more suitable to be a TR firm than an 
environment characteristic. The "stage of the economic development" 
will perhaps better explain the economic attribute of the environment 
in the TR's home country. The distinction between these two variables 
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could be exemplified in the case where one TS firm transfers the same 
technology to two different TR firms (in the same developing country) 
but results in different outcomes. Section 9.2.5 will take up these 
observations. 

9.2.2 TS and TR Decisions: Choice of Technology 
and Choice of Mode to Transfer it 

A summary of the considerations of the TS and TR firms with respect to 
transfer of technology, choice of technology, and choice of transfer 
mode are shown in Tables 9.2 and 9.3. In all the four cases, while the 
choice of technology and mode to transfer it for the TS were motivated 
by the firm's characteristics, for the TR enterprises both these decisions 
were highly influenced by national policies. What determined the final 
outcome was TS/TR negotiations. The negotiation aspects between TS 
and TR is discussed under the IITT development stages in Section 9.2.4. 
Our discussion here will be limited to the TS and TR considerations on 
which decisions with regard to choice of technology and mode were 

based. 

In the case of Astra/K, the scope of the technology to be transfered 
took shape over time due primarily to the fact that Astra/K did not 
have sufficient knowledge of the Chinese industrial infrastructure in 
general, and the pharmaceutical infrastructure in particular. The list of 
drugs to be produced locally were chosen from a long list submitted by 
the Chinese. The strategy of Astra/K was to penetrate the local Chinese 
market on condition that it would not lose control of the strict quality 
standards which had to be observed in all stages of production and not 
to give away the core of high technology ( namely the drugs' active 
ingredients). Thus, it had no alternative but to enter into a joint 
venture, which was also a Chinese condition for cooperation. Contrary 
to Astra/K's original expectation, however, transfer of technology 
involved implementation of GMP standards on a broad scale. As to the 
adaptation of products, there was essentially no major adaptation of 
products or production methods. In fact the Swedish side prided itself 
to have established a pharmaceutical plant which maintained the very 
standards of the plants in Sweden. 
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Kanthal's decision to transfer metallurgical technology to China also 
evolved over time and after a long investigation of the market and the 
discovery that Shougang had its own home-invented RW technology. 

Table 9.2 : Swedish Firms' Considerations in Decisions on Transfer of 
Technology, Choice of Technology and Mode of Transfer. 

Transfer of Technology to China 

Considerations Astra Atlas Copco Ericsson Kanthal 

Access to lucrative 
market 

V V V V 

Amortization of 
R&D cost 

Need to maintain 
international 
competitiveness 

V 

Choice of Technology 

TS Choice V 

Responding 
to TR demands v V < 

Choice of Transfer Mode 

Basis for decision: 

TS strategy 

outcome of TS/TR 
negotiations V 
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Table 9.3: Chinese Firms' Considerations in Decisions on Seeking 
Foreign Technology 

Considerations SSPC NCMP BCWP SKCL 

Access to advanced 
technology 

V 

Enhancement of domestic 
competitiveness V V 

Earning of foreign exchange V V 

The case of Kanthal differed from the other three in that Kanthal 

sought its own joint venture partner without the initial mediation of 
the Chinese authorities. The fact that Shougang had its own version of 
RW technology, though not as sophisticated, strengthened its 
bargaining position and influenced the relationship that was to 
develop. Kanthal's motive for entering into a joint venture was that it 
looked for markets rather than returns on the sale of a mature 
technology. Shougang's motivation was based on the prospects of 
obtaining more advanced manufacturing and production technology, 
leading to high-grade RW, for which it had markets locally but 
eventually wanted to export in order to earn foreign exchange. 

Atlas Copco, contrary to the other three TS firms, had been exporting 
to china, though on an irregular basis, when the Chinese request for 
local production came up. AC would have preferred to go on exporting 
machinery and equipment since its products already had markets in 
China, but it understood that its future market expansion depended on 
the extent it complied with these new demands. The Chinese side 
insisted on a joint venture for local manufacturing of complete 
products before AC could convince them that it no longer had the 
technology for all the components that went into the complex AC 
products, including those of drill rigs and rock drills under discussion. 
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The Chinese demanded a technical cooperation through joint venture 
for they wanted AC to transfer its managerial know-how on a broad 
basis and take responsibility for the quality of the end products. Their 
initial motive had been to enter into an agreement that would result in 
high quality products and an internationally-reputable trade mark 
which would be competitive both domestically and on the export 
market. AC was not yet ready to consider China as a production base 
within its own network. The technology transferred to NCMP was 
mature, and at the time of the contract lump-sums charged and 
royalties levied promised AC adequate compensation. 

In the case of Ericsson, the nature of the telecommunication industry 
to a great extent shaped the TS's market entry and transfer of 
technology strategy. Similarly, the Chinese TR position was also shaped 
by the fact that it faced a limited number of global oligopolists of the 
industry. Nevertheless, the Chinese both in the public switching and 
the private switching sectors used the threat of eventually closing their 
market to firms that did not manufacture locally in order to press for 
joint venture as opposed to licensing. Ericsson, however, could not 
transfer the full spectrum of technology demanded by the Chinese and 
which was required for local production. Ericsson could not provide a 
complete set of technical data, detailed specifications or drawings of 
components because the AXE had a high proportion of purchased 
components. Ericsson used its advantage of providing Swedish 
government-sponsored soft loans to continue to operate in the market, 
and in the field of private switching sign licensing agreement with 
BWCP for the assembly of the local version of the PABX MD110. The 
fact that Ericsson adapted MD110 to the Chinese conditions was a 
general cost which the company was used to in its foreign market entry 
strategy. 

Generally speaking the motivation to earn foreign exchange at the 
enterprise level (as opposed to the national level which was well-
known) by the Chinese was much stronger than the Swedish partner 
had anticipated. Personal ambitions of Chinese managers for 
establishing links with the world outside China and the benefits that 
came therefrom also surfaced over time. The fact that a Chinese 
enterprise which could establish a technical cooperation link -
particularly in the form of joint venture - with a foreign company could 
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immediately enjoy a number of benefits including tax exemptions, 
foreign travels, international telephone links and access to foreign 
exchange, etc.were among considerations that were not known to the 
Swedish partner from the outset. 

Conclusions 

While the TS firm's technological resources, including those of 
management, production and marketing skills create a large number of 
opportunities for the firms under study and the firm's characteristics to 
a great extent shaped the overall position on choice of technology and 
its mode of transfer, they were not sufficient to explain the company's 
decision to transfer the ful l range of its technology to the TR. 
Technological resources had to be joined by the management's 
willingness to commit them to the target market development. 
Commitment meant that TS managers made decisions regarding 
technology and its transfer mode from the standpoint of building 
relationships with Chinese enterprises*. In other words, decisions and 
interactions (with TR) fed on each other as part of a dynamic process. 

9.2.3 TS/TR Interactions: Short-Term Exchanges and 
Long-Term Relationships 

In the model presented in Chapter 3, it was explained that the IITT 
process involves two types of interactions between the TS and TR firms: 
short-term and long-term. The exact content of each of these 
interaction types varies from case to case, but often varies according to 
the transfer mode. The short-term interactions, it was explained, 
involve technology-related and non-technology related "exchanges" 
between the parties. The long-term interactions consists of "bonds" of 
relationship that develop over time. Below, these two types of 
interactions will be analyzed in the four case studies on a comparative 
basis. A summary of the "exchanges" and "bonds" from the case studies 
is shown in Table 9.4 which, together with evidence from HTT stages, 
will appear at the end of section 9.2.4. 

(*) Refer to conclusions in section 9.2.1 for a discussion on TR market size. 
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9.2.3.1 Short-Term Exchanges: 

Proprietary Rights and Documents. Extensive documents both in 
the form of technical documents and contracts were exchanged between 
the Swedish TS firms and the Chinese TR firms. The contracts for the 
joint venture are more elaborate than those for licensing as they 
include sections on management of the enterprise. The contract to 
establish the pharmaceutical joint venture SSPC also includes license 
agreements for individual drugs. With variations reflecting industries 
and products, technical documents include blueprints, drawings, 
operation instructions, and formulas. While, for example, Atlas Copco's 
engineering drawings involve blueprints and details of the parts that 
make up the various models of the drill rigs, Astra/K s documents 
included detailed instruction files for the preparation of individual wet 
and dry drugs. As for proprietary rights in the form of patents and 
trademarks, there are exchanges between the two sides. Protection of 
proprietary rights are included in the text of the all the contracts 
signed between the two sides. As these contracts were signed before the 
Chinese improved on their legislations on patent and trade marks, 
there were specific mention in the contracts of how the TS's rights 
should be preserved: SSPC- produced drugs, RW from SKCL, MD110 
assembled by BCWP and drill rigs by NCMP all had to carry the Swedish 
partner's name, inter-alia, on the packaging. 

Technical Know-how. Exchange of technical know-how has an 
important role to play, regardless of whether the HTT is in the form of 
joint venture or licensing. All the cases under study included extensive 
training of Chinese personnel in Sweden (and other countries), as well 
as on the spot technical assistance by Swedish experts in China. The 
TS firms having global networks have, in addition to Sweden, access to 
a number of training facilities in other countries which they use on the 
basis of geographical and cultural proximity, costs and the type of 
training required. 

This exchange alters character over time, usually beginning with basic 
training and assistance and gradually developing into specialized 
training and advice in difficult matters. The range of training and 
assistance offered does not necessarily fall along the joint 
venture/licensing line, and varies from agreement to agreement. 
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Ericsson has a license agreement, but nevertheless it offers training 
and assistance in marketing of its products. Kanthal, though a joint 
venture, offers no marketing assistance because according to the 
agreement Shougang has the responsibility for local marketing. On the 
other hand, Atlas Copco's commitment to the market motivates it to 
offer assistance beyond what has been agreed in the contract, and 
Astra's training and assistance program, the most extensive of the four, 
covers various levels of the SSPC personnel and involves all technical 
and managerial functions on a continuing basis (SSPC as a jointly-
owned legal entity covers the costs). 

Hardware. Hardware exchange was part of all the HTT agreements. 
Delivery of plant in the form of turn-key, equipment, components, and 
goods was involved in the case of the joint ventures. In the case of the 
licensing arrangements, equipment and various components were 
supplied by the licensors Ericsson and Atlas Copco. In none of the 
cases was the TS firm the manufacturer of the hardware; machinery, 
equipment and components were selected, however, on specifications 
supplied by it. Financial arrangements differed from that of Kanthal, 
where hardware became part of the equity contribution of the TS, to 
that of Ericsson, where the MD 110 kits were purchased by the licensee 
BCWP for local assembly. 

Financial Exchange. Financial exchange took place in the following 
forms: 

- as equity contribution. 
- as lump-sum payment for the purchase of technical license. 
- as royalty for the purchase of technical license. 
- as payment for the purchase of equipment and components. 
- as payment for the purchase of raw materials. 
- as payment for training of and assistance to TR firm's personnel. 

Financial exhange is of primary importance to the Chinese TR firms 
due, primarily, to the non-convertibility of the Chinese currency 
(Renmenbi) and shortage of foreign exchange. As a result, Swedish 
government soft loans provided by BITS played a crucial role in covering 
the costs of training and assistance involved in the agreements. The 
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Atlas Copco IITT agreement was the only case where Swedish-
government sponsored soft loans were not included. 

Social Exchange. As during the period under study most Chinese 
business contacts with foreigners were official and government-
sponsored, social exchange in the form of individuals establishing 
mutual feelings and direct contact with each other was limited during 
the pre-negotiation and negotiation stages. But once the IITT contract 
was signed, contacts between individuals and their impression of and 
feelings towards each other, whether on the factory floor or in the 
board meetings of the joint venture, became much more significant. In 
recalling events, problems, successes and failures, both sides 
mentioned specific individuals as instrumental. Credits for resolution 
of various problems were given to individuals by name, just as some of 
the reasons for lack of progress were related to specific persons. Social 
exchanges prepared the grounds for long term relationships. 

Exchange of General Information. In the absence of general 
information about the IITT partner from secondary sources, the 
exchange of general information proved to hold particular significance 
in the cases under study. The Swedish and Chinese firms exchanged 
information beyond the immediate framework of the project under 
review. The Swedish firms wished to know about the Chinese industrial 
structure relevant to the project, about the country's socio-economic 
infrastructure, raw materials, suppliers, distribution system, the legal 
protection of foreign enterprise, financial regulations, living conditions, 
taxation and other regulations in the Chinese region under discussion, 
etc. The Chinese TR, despite having better access to general 
information on the Swedish TS due to the latter's global activity, 
sought explanation and clarification on the general technical 
advancement and various organizational and managerial aspects of the 
TS with which it was not familiar. 

9.2.3.2 Long-Term Relationships: 

In none of the four cases did long-term relationships exist between the 
prospective parties to the IITT before short-term exchanges made it 
possible. A build-up of mutual knowledge through interactions led to 
creation of bonds and long-term relationships in various spheres. The 
commitment of the TS firms to the Chinese market, based on their 
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expectations of the long-term market potentials within each of the 
pharmaceutical, mechanical engineering, telecommunications, and 
metallurgical industries strongly influenced the efforts they made to 
realize these relationships. 

Legal Bonds. In the absence of an adequate legal framework for the 
protection of foreign enterprise in China in the late 1970s and the early 
1980s, Swedish firms in fact negotiated legal protection for their 
technology through articles of the IITT contracts which they signed with 
the Chinese firms. The contracts for the two licensing agreements were 
six years (Ericsson) and eight years (Atlas Copco) respectively, and for 
the joint ventures twenty years. The only case of violation of the 
contract was that of Shougang exporting SKCL-produced RW in 
violation of the contract. No legal action was taken by Kanthal, but the 
incident had a deeply negative impact on the relationship between the 
two sides. 

Knowledge Bonds. Considering the low level of mutual knowledge 
with which the TS and TR started in all the cases, continuing 
interactions between them led to the gain of knowledge about each 
other necessary for their cooperation. The scale and type of this 
knowledge differed between the joint ventures and the licensing cases 
as the information needed for joint venture was much broader, more 
long-term and emanated from a deeper commitment. Nevertheless, 
regardless of the HTT arrangement, knowledge regarding environment, 
organization, strategy, technology, products and individuals was 
constantly exchanged and had an impact on the bonds between the TS 
and TR. Considering the cultural, economic, social and political 
distance between the partners the need for exchange of knowledge was 
unlimited. Information on matters related to purely technical aspects 
were easier to obtain and understand as to the more macro-system 
within which they operated. 

Technical Bonds. Following the exchange of technology in the form of 
hardware, documentation, training and assistance, the TS and TR firms 
felt more committed to each other, and the individuals involved from 
both organizations found themselves in a common problem-solving 
situation. Bonds were created in each case depending on the IITT 
agreement. The case of the pharmaceutical technology which was the 
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most elaborate of the four cases in terms of the time it took to transfer 
(ten years) created technical bonds that exceeded the immediate 
transacting firms and had its impact on the Chinese pharmaceutical 
industry. The implementation of GMP standards also influenced the 
raw material suppliers and through the Chinese trained at SSPC who 
lectured at other pharmaceutical companies spread to a good part of 
the industry. In other words, the concept of GMP, after several years 
became institutionalized in China, to the extent that it became 
familiar to people in the industry. 

Exchange of machinery and technical information (the latter through 
specialists and engineers of both sides), through efforts to adjust and 
to adapt the technology (in its wide meaning) to make it suitable for 
implementation in China, the constant comparison of "how it is done 
in China as opposed to how it is done in Sweden" created bonds which 
reflected the two sides' joint efforts. The fact that the licensee was 
obliged to receive the licensor's (Atlas Copco, Ericsson) verification on 
quality standards of the products and in the joint ventures' production 
was closely supervised by the manager from the TS (Astra, Kanthal) 
contributed to strengthening of the bonds. 

Financial Bonds. Financial bonds were much stronger in the case of 
the joint ventures than in the case of licensing due to the fact that in 
the licensing agreements compensations to the licensor both for the 
lump-sum amount and the royalty were stated in the agreement. In the 
case of Atlas Copco the delivery of the documents and blueprints for 
each phase had as a condition NCMP's having effected the payments for 
the previous phase. For the joint ventures, the bonds were created 
through the uncertainty of the two partners about the future sales and 
profitability of the venture, through continuous purchase of imports of 
parts, active ingredients and raw materials, and through income from 
exports, and the significant role played by the foreign exchange 
earnings and expenditures which was often a point of friction between 
the two sides. 

Social Bonds. Of the four cases under review there are two in 
particular that point to the importance of the social bonds. The case of 
Kanthal, in terms of the negative effects of not developing the necessary 
social bonds, and the case of SSPC where the development of 
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constructive social bonds heavily contributed to the overall success of 
the project. In both cases the role of personal interactions, human 
relations and social and cultural values that lay behind them were 
quite clear. These bonds, more than any other factor, were influenced -
strengthened or weakened - by individuals that possessed or lacked the 
understanding for the partner firm's positions and the socio-cultural 
values that lay behind it. In short, their attitudes towards the other 
side. As deputy chairman of the SSPC board, Hugo Thelin's relations 
with the Chinese management and government officials was a case in 
point. His age, long professional experience as well as his patience and 
understanding towards the local problems gained him the respect and 
confidence of the Chinese side. The social bonds which he succeeded in 
developing played a key role throughout the IITT process and became a 
determining factor in the joint venture's success. 

In the case of Kanthal, despite numerous social exchanges at various 
stages of the joint venture development and at various levels of 
management, no social bonds developed between Shougang and 
Kanthal's management. The Swedish side blamed the Chinese 
Chairmen of the SKCL board for not devoting sufficient time and 
interest (e.g. they often missed the Board meetings) as well as the 
management of BSWP (for not responding to such basic matters as the 
SKCL Swedish managing directors' repeated calls for regular meetings 
and market data necessary for sound planning) for the failure of social 
bond development. In short, relations between the Swedish and 
Chinese partners of SKCL never achieved the social relationship 
necessary, particularly to resolve problems at times of crisis. Thus, 
governmental channels had to be resorted to in order to iron out 
differences. 

Social bonds clearly gain more significance in the case of joint 
ventures, as the nature of the agreement requires greater social 
interaction and over a much longer period of time. But the successful 
implementation of the technology transfer, regardless of mode, is 
greatly influenced by social bonds, which are the outcome of the degree 
of adaptations by individuals. 

Organizational Bonds. Organizational bonds were created in different 
degrees between the TS and TR firms. The role played by the 
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representative offices of companies like Ericsson and Atlas Copco in 
Beijing (and in the case of Ericsson, several other Chinese cities in 
China) for the sake of coordinating their various activities in the 
country was significant in establishing organizational bonds. In the 
case of SSPC and SKCL, direct telecommunications contacts were 
established with the headquarters of Astra and Kanthal in Sweden. 
In various degrees, the TR firms became part of the international 
network of the the Swedish TS firms. 

Conclusions 

Short term interactions took place in all the cases involving both 
licensing and joint venture. The six types of exchanges characterizing 
the short term interactions were not differentiated by the transfer 
mode. But in the case of long term relationships, the bonds created -
social, organizational, legal, technical, knowledge, and financial - were 
considerably stronger and more long-term in the case of joint ventures. 

9.2.4 The HTT Stages and the Impact of the Environment 

In the model presented in Chapter three the development process of HTT 
was described in terms of five stages. In this section, the five cases will 
be discussed in terms of the stages and as influenced by variables of the 
environment, namely, culture, government and technological absorptive 
capacity. 

Pre-negotiation Stage. With the exception of Atlas Copco's irregular 
contacts, in none of the cases under study did the partners to the IITT 
have any previous business relationships. The spark thus came as a 
result of a recognition of a potential in the Chinese market by the 
Swedish firm, and a need by the Chinese side for the Swedish firm's 
technology. With this in mind, and the fact that in the late 1970s and 
early 1980s, channels of commercial communication between China 
and the rest of the world were rather limited and consisted mostly of 
the commercial sections of the two countries' embassies, this stage 
took a fairly long time. The length of the pre-negotiation stage varied 
between six months (for Ericsson) and two years (for Astra). While in 
the case of the pharmaceutical and metallurgical HTTs, it was Astra 
and Kanthal that sought the Chinese partner, for telecommunications 
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and mechanical engineering it was the Chinese side that took the 
initiative. This may be explained by the fact that Ericsson and Atlas 
Copco have global reputations and their products were known to the 
Chinese since decades earlier. In this connection, Kanthal's initiative 
in organizing technical seminars was noteworthy in starting off the IITT 
process. 

Thus, the first contact could be initiated by either side. While the 
motive for the TR was TS's reputed access to advanced technology, for 
the TS, it was the attraction of the Chinese market's potential for TS's 
products. Interactions between the two sides in this stage are 
conditioned by the firms' previous experience in international business 
and are made up primarily of information exchange and social 
exchange, consisting of correspondence and personal contacts. In the 
case of China the use of official governmental channels to establish 
contact as well as the more active role of officials of various 
government agencies as compared to the industrial actors were 
noteworthy. Cultural diversity as reflected in language, personal and 
organizational behaviour was striking and unfamiliarity of both sides 
with each other's routines slowed down the process. 

In spite of the information and social exchanges it was not clear if the 
knowledge generated in this stage would turn into bonds. Astra major 
exchange activities included exchange of delegations in which in 
addition to enterprise managers, representatives of the pharmaceutical 
industry organizations on both sides were involved. On the Chinese 
side government officials (e.g. MOFERT) led the delegation. The Chinese 
wanted to describe their technological needs and get information on the 
state of the art in the industry. The Swedes sought general information 
on the industrial infrastructure, technological development, and 
industrial organization in China. As for the social exchanges the 
Chinese who had limited contact with Westerners found it easier to 
deal with the more senior and seasoned Swedish company executives. 

For Atlas Copco and NCMP, on the other hand, the pre-negotiation 
stage was quite different. AC's previous contacts with the Chinese end-
users through AC's sales- and service personnel gave it the advantage of 
having access to some first hand information on the Chinese market. 
The Company was, to some degree, aware of some of the problems (e.g. 
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foreign exchange shortage, since it had in the past affected its exports 
to China). Through company salesmen and Thomas Kung from AC 
(Hong Kong) it had developed personal contacts inside China. 
Furthermore, Kung who is of Chinese origin himself was a valuable 
asset at this stage in that he could provide Atlas Copco with the 
introduction necessary on China and the Chinese. AC had also been 
selling to its prospective licensee and the Chinese were familiar with 
Atlas Copco's products and even knew which of these products they 
wanted to have manufactured in China. From the time the Chinese 
raised the question of transferring AC's manufacturing to China until 
formal negotiations with NCMP began it took about one year (1983-84) 
during which AC formulated its future IITT strategy. The pre-
negotiation stage could thus vary in terms of duration and exchanges 
depending on whether the prospective TS and TR had prior contacts. 

For Kanthal and Shougang, the pre-negotiation phase was made up of 
contacts between the two firms' representatives during the technical 
seminars arranged in Beijing. It served information and social 
exchanges for both sides. For Kanthal the information obtained by Leif 
Rick that China possessed its own RW technology shaped the 
company's negotiation strategy. Shougang also came to know about 
Kanthal and its superior metallurgical technology and began to 
consider ways of cooperation. 

Negotiation Stage. The interaction process that has started during 
the pre-negotiation stage moves to the negotiation stage when each 
party views the other as possible partner. Bonds created in the 
information and social spheres are insufficient to insure commitment 
to the signing of a legal contract. Given the substantial stakes that 
enter into an IITT transaction, and the fact that the prospective TS and 
TR firms maneuver to arrive at a profitable arrangement, the 
relationship between them carries a potential for conflict. In the case of 
the joint ventures, SSPC and SKCL, where there was more at stake due 
to the financial burdens for both sides, the results of the feasibility 
studies played a central role in arriving at final decisions. In both these 
cases the feasibility studies had been carried out jointly by the TS and 
TR firms. Negotiations between Astra and the Chinese broke down 
several times when the results of the feasibility study were negative, 
and resumed only when adjustments were made in the original plans. 
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During this stage both sides sought to gain as much and as detailed 
information as possible to use as basis for their decisions. Atlas Copco 
managers, in effect, conducted educational sessions to explain the 
design and production technology of the products under discussion. 
This, they had to do in order to justify their position for not being able 
to transfer the technology of certain components demanded by the 
Chinese as required for estabUshing a joint venture. 

When the IITT relationship is not preceded by other relationships 
between the two sides, and is taking place between the partners for the 
first time, negotiations may take a long time. Besides, negotiations on 
establishment of joint ventures take much longer due to the long term 
nature of the commitment, and the information needed to miriimize the 
risk of loss on investment of financial and managerial resources. The 
negotiation stage for the establishment of SSPC and SKCL took three 
years. For Atlas Copco-NCMP it took only two months. Furthermore, 
considerable cultural and technological distance between the parties 
adds to the length of the negotiations as the parties often have to 
clarify their positions and reasonings or concepts (e.g. return on 
investment, profitability, etc.), overcome language barriers and provide 
much background information to the other side which otherwise would 
not be necessary . 

As HTT can take numerous forms depending on the demands of the TR 
and conditions of the TS, the framework of the agreement takes a final 
shape during the negotiation. Demands of the TR for the type and scale 
of technology to be supplied by the TS is frequently an issue of 
discussion during the negotiations. In the case of pharmaceuticals, the 
Chinese side demanded a greater variety of drugs; in the case of 
metallurgical, the core technology, and in the case of both mechanical 
engineering and telecommunication the technology of manufacturing 
components. 

Government involvement, in the form of having to sanction the 
decisions taken at every stage of the negotiations, slowed down the 
negotiation process. The composition of the TS and TR teams that 
conducted negotiations also differed in that while the Swedish side 
consisted of company executives, officials of the national and 
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provincial governmental agencies led the negotiations on the Chinese 
side. A point recalled by all the Swedish TS firms was the lack of 
authority on the part of the members of the Chinese negotiating team, 
their frequent checks with higher "authorities." One disadvantage of 
negotiating with officials of the Chinese central bureacracy rather than 
managers of the concerned industrial enterprise was that the Swedish 
side could not discuss details or obtain first-hand data on the firm-
level or local level issues in China direcly during the meetings, and had 
to wait until later to receive them. 

Other obstacles to overcome during the negotiations concerned such 
issues as foreign exchange shortage of the Chinese partner to carry out 
the IITT; the question of exports highly desired by the Chinese side; 
cost of the technology transfer, particularly transfer of know-how; 
inclusion of clauses on legal protection of TS's technology with a view 
to the inadequacy of Chinese laws at the time. A major issue of 
discussion was the emphasis that both sides laid on the transfer of 
technical know-how in the form of both training of the Chinese in 
Sweden and on-the-spot assistance by Swedish experts in China. In 
three of the four cases (Atlas Copco being the exception) the Swedish 
government aid agencies financed the program. 

Technology Transfer Stage. This is the stage when the provisions of 
the contract begin to be implemented in terms of delivery of hardware, 
documentation and technical know-how. Different levels of 
management become involved in this stage, not those who formulated 
the IITT strategy but rather lower levels of management and particularly 
engineers and technicians. In the case of the Chinese firms, the shift in 
the individuals involved in the process are even greater due to the fact 
that negotiations were led by officials of the relevant government 
niinistries and authorities who are very different in their overall contact 
with foreigners and foreign ideas from managers at the enterprise level. 
Thus, with this stage differences in the technical, organizational and 
cultural backgrounds of the TS and TR begin to surface in a tangible 
form. In the cases under study, the TS and TR firms began to encounter 
their first practical problems. The TS began to come to grips with the 
magnitude of the work ahead during this stage. For example, although 
the Chinese and Swedish engineers were both quite skillful, the fact 
that they had to communicate through interpreters and use a third 
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language, namely English, for training, reading of documents, etc. was 
burdensome. Cultural confrontation was at its highest during this 
stage. The extent of the technical absorptive capacity of the enterprise 
and related issues, as well as the social and economic infrastructure in 
the environment become apparent to the TS. 

If the HTT agreement is a greenfield industrial joint venture this stage 
begins with the construction of a plant under the supervision of the TS 
firm and installation of the equipment. Placing orders for hardware and 
implementation of technical training of the TR firm's employees can 
take place simultaneously. Technical, social and general knowledge 
bonds begin to strengthen. As time moves on and individuals from 
different parts of the TS and TR organizations come in contact with 
each other organizational bonds also take shape. Cooperation of the 
local authorities in China plays a major role at this stage, e.g. issuing 
various permits, import documents, etc. 

Although they shared common aspects, the composition and duration 
of the technology transfer stage differed from case to case, depending on 
inter alia, the industry, the state of the technology in China, the type 
of the IITT agreement. For example, in transfering pharmaceutical 
technology, implementation of the GMP standards in China became the 
main part of transfer before any transfer of product technology took 
place. The magnitude of this implementation was not originally 
anticipated. The fact that the existing pharmaceutical plant in Wuxi 
could not be utilized for SSPC and that the GMP standards had to be 
observed even in the building of the construction (under strict 
supervision of Astra engineering consultants) points to the unique 
requirements of the individual HTT project. At SKCL, the Chinese did 
not receive any Swedish consultation for building the factory, but close 
supervision of Kanthal was necessary for installation of machinery and 
equipment. In the case of telecommunications, adaptation of the AXE 
and MDllO to the Chinese conditions were the time-consuming 
aspects. In the case of the mechanical engineering, it was not the 
technology per se that delayed this stage of the process, rather the 
internal managerial problems at NCMP. 

Start-Up Stage. The lines signalling the beginning of this stage and 
the end of the previous stage are not clearly recognizable. The two 
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stages, to a great extent, overlap. The start-up stage is again closely 
identified with the mode of the technology transfer. Where the IITT 
involves the establishment of a greenfield operation, obviously the time 
required to construct plants, install machinery and place orders for 
inputs, etc. would take a great deal longer compared to licensing where 
technology is transferred to established industrial units. The duration 
of the start-up stage ranged between one year (Atlas Copco-NCMP) and 
five years (Astra-SSPC) and could best be differentiated according to 
transfer mode and is highly product and industry-specific. Once 
construction, tooling and installation of facilities are in place and 
training programs have prepared the individuals to perform the tasks, 
the role of management to administer production becomes important. 
Details of the process in this stage vary a great deal with the 
implementation of the technology in question and the mode of transfer. 
A great deal depends on the infrastructure made available by the 
environment in the TR's home country and the extent to which the 
ground has been prepared and problems have been resolved. TS's expert 
assistance for the most part commences at this stage and the technical 
absorptive capacity is intensively tested. Government's role is 
minimized here and issues belong mostly to the enterprise level. 

Long-Term Development Stage. The final stage in the development 
process of IITT is very much mode-specific. This depends on what the 
parties agree upon as the limits of TS's commitment to TR, i.e. the 
contents of the technology package according to the contract and the 
overall future strategy of the TS in TR's market. In our empirical data 
both joint venture agreements were of the manufacturing type and valid 
for 20 years. However, while SSPC was to market its own 
pharmaceutical products in China and thus marketing was included in 
the agreement, the SKCL agreement stipulated that local marketing of 
RW was the responsibility of the Chinese partner and Kanthal had no 
control of the marketing activities. In the case of pharmaceutical 
technology SSPC was, by 1991, operating successfully showing profits 
and preliminary discussions on the local production of additional drugs 
needed in China had started. The Chinese partner had begun to make 
demands for the transfer of core technology (namely the active 
ingredients). 
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In the case of the mechanical enginering technology, although the 
agreement did not stipulate beyond the transfer of technology for the 
drill rigs and rock drills, the fact was that by 1992 preliminary 
discussions had started in Nanjing to expand the cooperation between 
Atlas Copco and NCMP into a joint venture and transfer of additional 
technology to China. The case of Ericsson was also similar and the 
relationship between the partners was moving in the direction of 
establishing a manufacturing joint venture and transfer of additional 
telecommunication technology. In the case of Kanthal, however, while 
technology transfer had taken place with success, the weakness of the 
social bonds between the two parent companies did not ensure an 
expansion of cooperation in the technological sphere. 

Conclusions 

Except for two, technology transfer and start-up, there were fairly 
identifiable stages for the HTT development over time, both for licensing 
and joint venture. The two stages, technology transfer and start-up, 
overlapped for the most part, could not always be easily distinguised 
from each other and thus it is more practical to annex the two and 
catagorize them as one stage. It can therefore be concluded that four 
stages (instead of five, pre-negotiation, negotiaton, technology transfer 
and start-up, and long-term development would be more suitable for 
the IITT model: 

Pre-negotiation: the TS and TR firms are engaged in the activity of not so 
much transfer of technology but rather choosing a partner for a 
"meaningful" relationship. At this stage of the process none of the 
Swedish firms knew for certain which mode they would adopt for 
transferring their technology. What they knew for certain was that they 
wanted to be present on the Chinese market, and they were going 
(through interaction with the Chinese) to find out what strategy 
realized this objective in the best possible way, with a view to the long-
term interests in the Chinese market. 

Negotiation: the negotiation stage represented a significant opportunity 
to communicate fully the advantages and methods of operation of the 
product/process in question. The establishment of a mutually 
acceptable rate of payment for the technology represented a key part of 
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the negotiation process. However, the TS considered the price for 
technology as part of a bigger package which generated income from the 
long-run relationship. The Chinese used the potential growth of their 
market as a strong bargaining position in discussions. 

Technology Transfer and Start-up: following the transfer by the TS of 
hardware and documents of the proprietary technology, know-how 
transfer requires a higher level of interaction between the TS and TR in 
various areas and at the middle level and lower management levels. 
Training is necessary in order to transfer skills in using the technology 
to workers in the TR firm regardless of the transfer mode. 

Long-Term Development: the demands of the interaction process in 
transferring technology are a major test of the commitment of both 
parties to the IITT relationship. The various forms of interaction provide 
an opportunity to develop the basis of a long run, effective relationship 
lowering the degree of uncertainty felt about each other and building a 
framework for more efficient transfers in the future. 

A summary of the comparative analysis of the IITT stages in terms of 
the four case study firms' short- and long-term interactions and the 
impact of different variables of the HTT environment on each stage is 
presented in Table 9.4. The order of the entries under each column-
heading in the table signifies the variable's degree of importance. 
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Table 9.4: IITT: Comparative Analysis of Stages in Terms of the Main 
Features in Firms' Interactions and the Dominant 
Characteristics of the Environment. 

OTT Stage 
Characteristic 
Exchange 

Characteristic 
Bonds 

Pre-neaotiation: 
AstraK/SSPC General Knowledge 

Kanthal/SKCL General, Technical Knowledge. 

AtlasCopco/NCMP General, Social 

General Ericsson/BCWP 
Negotiation: 

Knowledge, 
weak Technical 
Knowledge 

AstraK/SSPC Technical, Financial, Legal, Financial, 
Social 

Kanthal/SKCL Technical, Financial Legal, Financial 
Social 

AtlasCopco/NCMP Technical, Financial Legal, Financial, 
Social 

Ericsson/BCWP Technical, Financial Legal. Financial 
Technology Transfer: 

AstraK/SSPC 

Kanthal/SKCL 

Documents, Hardware,Organizational 
Know-how, Social Technical, social 

Documents Hardware, Organizational, 

Influential Factor  
of Environment 

Gov't., Culture 

Gov't., Culture 

Gov't., Culture 

Gov't. Culture 

Culture, Govt. 

Culture, Govt. 

Culture, Govt. 

Culture, Govt. 

Absorptive Capacity 
Culture 

Absorptive Capacity 
Know-how, Social Technical, Social Culture 

AtlasCopco/NCMP Documents, Organizational, Absorptive Capacity 
Know-how Technical Culture 

Ericsson/BCWP Documents. Organizational. Absorptive Capacity 
Start-Up: Hardware Technical Government 

AstraK/SSPC Know-how, Social Technical, Social, Absorptive Capacity 
Organizational Culture 

Kanthal/SKCL Know- how.Social Technical, Culture 
Organizational 

AtlasCopco/NCMP Know-how, Hardware Technical, Social Absorptive Capacity 
Social 

Ericsson/BCWP Know-how, Hardware Technical, Social Absorptive Capacity 
Lona-Term Dev. Social Gov't., 

AstraK/SSPC Know-how, Organizational, Tech Absorptive Capacity 
Financial Social, Financial Govt. 

Kanthal/SKCL Technical, Financial Financial, Technical Culture 
weak social 

AtlasCopco/BCWP Hardware, Finacial Technical, Social Absorptive Capacity 

Ericsson/BCWP Hardware, Financial Technical, Organiz'l Gov't 
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9.2.5 HTT Model Revisited 

The model developed in Chapter Three was based on the received 
literature, theoretical as well as empirical. In this chapter our empirical 
data, consisting of the four case studies, was analysed through the 
model on a comparative basis. The model is able to explain in a general 
manner the dynamic process of IITT as a process of building relations 
between the TS and the TR. Data from the cases, however, points to 
adjustments that could be made in the variables involved in the 
characteristics of the TS and TR firms, the IITT environment, and the 
IITT development stages. 

As pointed out in the conclusion to section 9.2.1, a variable which 
characterized the TR, but not the TS. and which played a determiriing 
role in the interaction was the TR's market. The attractiveness and the 
potentials of the Chinese market strongly motivated the TS and was 
tacitly used by the TR as a bargaining tool in the negotiations. The 
"market" variable is thus added to those of the TR characteristics in the 
HTT model. Furthermore, as pointed out in section 9.2, the factor of 
"company fit", except for the case of Kanthal/SKCL is not so evident in 
the case studies primarily due to the fact that with the extreme 
cultural, technological, and organizational diversity between the 
Swedish multinational firms and the Chinese enterprises it is not so 
easy to define the scope and limits of company fit. This factor gains 
significance in the case where TS and TR are both located in the 
industrialized countries - where the two companies share many 
characteristics but differ only in terms of their company cultures. 
Lacking precision in definition for our purpose, the factor company fit 
is dropped from our IITT model. 

Similarly, the "technological absorptive capacity" suggested in the 
model, presented itself in the case studies more as a characteristic of 
the TR firm than that of the environment. The "stage of economic 
development" thus seems to better describe the economic attribute of 
the environment*. 

(*) The distinction between these two variables could be exemplified by the 
hypothetical case where a TS firm transfers the same technology to two different TR 
firms in the same country. Different outcomes are obtained due to different levels of 
technical absorptive capacity in the firms. 
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Also, in the conclusion to section 9.2.4., it was mentioned that since 
the two IITT development stages of "technology transfer" and "start-up" 
often overlapped in the cases and the transfer of technical know-how 
was frequently extended (or even became a part of) the start-up stage, it 
would be more practical to merge the two stages into one. A closer look 
at the IITT model, incorporating the above adjustments is depicted in 
Figure 9.1. In connection with Figure 9.1, it should be explained that 
the border lines separating different IITT stages in the model does not 

reflect the time-length of the stages. 

IITT DEV.STAGES: LONG-TERM DEVELOPMENT 
TECHNOLOGY TRANSFER &START-UP 

NFfiOTlATION 

PRE-NEGOTIATION 

N 
N 

I I T T ENVIRONMENT 

Government Policy 

Cultural Diversity Stage of Economic Development 

I TECHNOLOGY SUPPLIER 

' Firm CharacterlsUcs: 

Managerial Attitude 

Resources &Strategy 

International Experience 

Industry & Competition 

* Firm Decisions 

Technology Selection 

Transfer Mode Selection 

J 
TECHNOLOGY RECEIVER 

Short-Term Exchages • Firm Characteristics 
Managerial Attitude 
Tech.Absorp- Capacity 

Technical. Other ™ 

• Firm Characteristics 
Managerial Attitude 
Tech.Absorp- Capacity 

INTERACTIONS 
Resources & Market 

International Experience 

-Long-Term Relationship Industry & Competition 

TechnicaLOthcr 
• Firm Decisions: 

Technology Selection 

Transfer Mode Selection 

Figure 9.1: The Revised IITT Model. 
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9.3 Assessing Success in IITT 

It is evident by now that a typical IITT is a process by which expertise or 
knowledge related to some aspect of technology and operations is 
passed from the TS to the TR, or from one group of individuals to 
another. This process often includes the dissemination of not only 
proprietary technology in the form of documentation and hardware in 
the form of equipment but also the necessary "know-how" for 
converting documentation to product. The IITT process also evolves 
through a series of stages which involve a variety of exchanges through 
initial contacts, negotiations, the actual transfer and the start-up 
phase and bonds settling into a long-term on-going development 
process until the relationship is terminated. Although the objectives 
and requirements of the TS and TR during the IITT process vary from 
stage to stage and includes commonalities as well as conflicts of 
interests between the parties, the success of the IITT project would, 
nevertheless, require a great deal of collaboration and commitment 
which in case of absence imperils the entire IITT process. While the 
success criteria for the TS and the TR may not exactly conform to one 
another from one stage to the next, the overall evaluation of the 
success of the IITT project by the parties involved cannot be based on 
mutually exclusive set of criteria. Optimization of the parties' mutually 
agreed-upon success criteria is therefore necessary for the overall 
success of the IITT project. 

In order to pursue our analysis of the four case studies, in this section 
a number of major indicators based on the present research as well as 
other empirical literature are chosen in order to assess the success of 
different stages of the IITT process from both TS and TR standpoints. 
These indicators, although implicitly incorporate the exchanges and 
bonds referred to in connection with the short- and long-term 
interactions in the IITT model, are not entirely exhaustive; particularly 
in the case of China. Considering that the pre-negotiation stage can 
either lead or cease to proceed to formal negotiations, we shall limit the 
success indicators to the the three stages of negotiation, 
technology transfer and start-up, and long-term development (see 
chapter 3, on the IITT model, for a full description of each of these 
stages). In Tables 9.5 the success indicators are defined and in Tables 
9.6 and 9.7 they are applied to the four cases from our empirical study. 

269 



Table 9.5: IITT: Success Indicators. 

Success Indicators in the Negotiation Stage 

During this stage both TS and TR are mainly concerned with 
overcoming barriers, developing communications, and collecting 
information. Their willingness to provide access to crucial technical 
information, understanding each other's organizational and decision
making structure and mutual trust created through social interaction 
are significant to both sides. The following would thus be considered as 
the main success indicators: 

(1) Access to technical Information (TI). 
(2) Identifying decision- makers (ID). 
(3) Development of mutual trust (MT). 

Technology Transfer and Start-Up Stage 

During this stage any success indicators would in effect be a test of the 
contract signed (between TS and TR) against its actual implementation. 
The following would thus be the proper success criteria for both sides: 

(1) Efficient provision of technology in terms of (a) documentation (b) 
hardware (c) framing and asistance (ET) 

(2) Ability to keep to contractual time schedules (TS) 
(3) Social harmony during contract implementation (SH) 

Long-term Development 

During this stage success indicators correspond to TS/TR working 
relationships and may include the following: 

(1) Quality level of the product produced (QP) 
(2) Extent of technology absorption by TR, including localization (TA) 
(3) Expansion of activities beyond original transfer (EA). 
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There are, furthermore, indicators which portray success more to one 
side than the other. In the case of China, for example, while success in 
export (or import substitution) and the earning of foreign exchange is 
clearly a major success indicator for the Chinese enterprise, the ability 
to repatriate profits is a success indicator for the foreign technology-
supplier. 

Table 9.6: The TS View of Success in Different IITT Stages. 

Success 
Indicators 

Astra-K Atlas Copco Ericsson Kanthal 

Negotiation Stage: 

T I L L M L 

I D L L M L 

MT M M M L 

Technology Transfer & 
Start-Up Stage 

ET H H H H 

T S L L M M 

S H M M M L 

Lonf-term Development 
Stage 

9 P H M M H 

T A M L M M 

E A H H H L 

H = high M = medium L = low 
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Table 9.7: The TR View of Success in Different IITT Stages 

Success 
Indicators SSPC NCMP BCWP SKCL 

Negotiation Stage: 

T I H M M M 

I D H H M H 

MT M M M M 

Technology Transfer & 
Start-Up Stage 

E T M M M M 

T S M M H M 

S H M M H M 

Long-term DeveloDment 
Stage 

9P H M H H 

T A H M H H 

E A H H H M 

H = high M = medium L = low 

9.4 IITT as a Dynamic Process of Decisions and Interactions: 
Methodological and Theoretical Conclusions 

This study was initiated against the background of some observations, 
including those from the four mini-cases, which shed light on the 
shortcomings of the traditional theories to fully reflect the entire 
process and to incorporate all the elements that constitute the 
international inter-firm transfer of technology (IITT). Although this 

272 



study has not had the ambition to develop the ultimate general 
framework of the HTT process, it neverthelss takes a small step towards 
a more integrated view, one that is believed will eventually realize the 
ultimate objective. Before we discuss the study results in 
methodological and theoretical perspective, it may be useful to 
recapitulate the framework of the subject under discussion. 

IITT is a single complex growth and develpment process. Any manifest 
pattern in this process has to be understood and explained in light of 
not only all the elements but also the actors that are involved. As the 
main conceptual theme and purpose of this study, we have argued that 
HTT is not limited to the actions (decisions) of the firm supplying the 
technology, rather it is also the outcome of decisions taken by the 
enterprise receiving the technology as well as the interactions that take 
place between the technology-supplier firm (TS) and the technology-
receiver firm (TR). We have further argued that IITT is a long dynamic 
process the development of which can adequately be investigated 
primarily through a longitudinal case study method. 

The first step in this dissertation was to undertake a full review of the 
established models which explain the internationalization process of 
the firm and to present an overview of the empirical studies that 
address the international transfer of commercial technology. It was 
explained that none of the traditional theories could independently 
explain the entire process of firm's internationalization. That to rectify 
the missing role of the technology receiving firm in the IITT process, 
and in order to emphasize the "relationship" aspect in the process, we 
could employ the tools provided by the interaction approach to buyer-
seller relationship (borrowed from industrial marketing). The outcome 
of this exercise was a model of IITT as a model of TS/TR decisions and 
interactions. This model, incorporates four fundamental blocks of 
factors that are expected to determine the pattern and the movement of 
IITT through its life-cycle. In describing the IITT model, it was stated 
that the process of HTT consists of sets of decisions and interactions 
which are related to TS and TR characteristics, shaped by 
environmental factors, particularly those of the TR host country and 
evolving through various development stages over time. 
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In chapters five to eight, four case studies covering four different 
industries, four different technologies, and two different transfer modes 
were carried out to validate the IITT empirically. Through the case 
studies we could observe the dynamic process and the pattern of HTT 
development. As the empirical work concerned transfer of technology by 
Swedish firms to China, the cases addressed such questions as: what 
motivates a Swedish firm to transfer technology to a Chinese 
enterprise? what motivates a Chinese enterprise to acquire foreign 
technology? what stages do the TS and TR go through in an IITT 
arrangement? how does this differ from licensing to joint venture? what 
decisions (and why) were taken by each of the two partners regarding 
choice of technology, and choice of transfer mode? how did the 
positions of the two partners evolve into an agreement between them? 
What did the interactions between the two enterprises consist of in the 
short-term, and in the long-term? what are some of the conflicts that 
may arise between partners? and how, if at all, are they resolved? 

In the first part of this chapter, the empirical data was analysed on a 
comparative basis in light of the TS and TR decisions, interactions and 
stages of development under the impact of the Chinese environment for 
transfer of technology. The proposed IITT model was then adjusted to 
the results obtained from the empirical investigation. The data has 
shown that the process of IITT is not a single, finite action by the 
technology-supplying firm. It indicates that the process of HTT consists 
of decisions motivated by firm characteristics and influenced by 
attributes of the environment, as well as by TS/TR interactions. 
Decisions evolve into interactions and interactions are impacted by 
certain strategic decisions of the TS and TR firms. In order to embrace 
the entire IITT process, it was clearly necessary to employ a longitudinal 
method. 

In the following two sections, we shall discuss (a) the pertinence of the 
longitudinal method in studying the IITT as a dynamic process, and (b) 
The IITT model of decisions and interactions against some of the 
established models. 
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9.4.1 Capturing "Change" in the IITT Process: 
Methodological Discussion and Conclusions 

It has been said that no methodology is perfect and that "all research 
methods are seriously flawed - though each is flawed differently" 
(McGrath, Martin and Kulka, 1982, p. 15). While there is general 
agreement on the recognition that different methods are appropriate for 
addressing different problems, the challenge remains for the researcher 
to choose and to devise a set of measures that together transcend 
methodological vulnerabilities. The point is, has our research method 
been the most appropriate for investigating IITT? 

From the outset, we pointed out that what is under investigation in 
this study is a dynamic process of IITT development over time. In other 
words, the aim has been to study "how" an organizational change 
emerge, develop, grow or terminate over time. In that respect, this is 
different from the vast majority of research on international transfer of 
technology which has focused mainly on "what" the antecedents or 
consequences of change in organizational forms are. Here, the effort 
has been to describe and explain the temporal order and a sequence of 
events that unfold through IITT based on a story of historical narrative. 
The topic thus falls within the realm of the "process studies", namely 
the process of change. Process studies, it has been said, are 
fundamental to gaining an appreciation of dynamic organizational life 
(Abbot, 1988; Van de Ven and Huber, 1990). 

The IITT process is a process of change. Theoretically sound and 
practically useful research on change should explore the contexts, 
content, and process of change together with their interconnections 
through time (Pettigrew, 1990). Context refers to the outer and inner 
context of organization. In our study the outer context is the IITT 
environment and the context within which TS/TR interaction takes 
place. The inner context refers to the TS and TR characteristics. The 
overall research challenge in studying the HTT process, therefore, is to 
link the content, contexts, and processes of change over time to explain 
the differential achievement of change objectives. 

Furthermore, in studies undertaken on international transfer of 
technology, there are few studies that actually allow the "change" 
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process involved to reveal itself in any kind of substantially temporal or 
contextual manner. One way to respond to such a weakness is to 
undertake the form of research that is contextualist and processual. A 
contextualist analysis of a process such as change draws on 
phenomena at vertical and horizontal levels of analysis and the 
interconnections between those levels through time (Pettigrew, 1985, 
1990). The present study is an effort in that direction (see the 
horizontal/vertical dimensions in the IITT model in Figure 9.1). The 
vertical level refers to the interdependencies between higher or lower 
levels of analysis upon phenomena to be explained at some further 
level; for example, the impact of the changing TR host-country legal 
environment on type of the technology the TS is expected to transfer. 
The horizontal level refers to the sequential interconnectedness among 
phenomena in historical, present, and future time, e.g. various 
exchanges and bonds that develop between the TS and TR through 
various HTT development stages. 

What of the generalizability of data from the HTT change process in this 
study? The longitudinal comparative case method, it was said earlier, 
best suits the IITT research topic because it provides the opportunity to 
examine continuous processes in context and to draw in the 
significance of various interconnected levels of analysis. At the same 
time, the longitudinal case method has provided scope to reveal the 
multiple sources and loops of causation and connectivity so crucial in 
identifying and explaining patterns in the process of change*. The 
method is suited for hypothesis generation and model-building, which 
we have aimed for, rather than hypothesis-testing. The problem, 
however, is that the sheer labor intensity required to observe an 
organizational change process over time limits a researcher's 
capabilities to study more than a few cases at a time. As a result a 
serious question is often raised about the generalizability of one in-
depth case study, and what kinds of inferences can be drawn not only 
to a larger population but also to a process theory being examined in 
the research**. 

(*) See Pettigrew (1987a, 1987b) for a wider discussion on patterns in the process of 

change. 

(**) See Leonard-Barton (1990). 
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Multiple cases, on the other hand, is said, to augment external validity 
and help guard against observer biases*. 

To overcome the method's weakness, we gathered data on the 
chronological sequence of activities or steps that occured throughout 
an organizational change period. The observed activities were registered 
as indicators of a discrete set of events. The order and sequence of 
these events in one case were then identified, and compared with the 
event sequence of another. As we needed to understand how an 
organizational change occurs we followed what Abbott (1988) suggests: 
rather than first generalize in terms of variables, one should first 
generalize in terms of a narrative history or a story. In this way the key 
properties of order and sequence of events were preserved in making 
theoretical generalizations about processes of organizational change**. 
By expanding the sample of cases to include different types of 
technology, and different types of transfer modes, we were able to 
increase the external validity. The fact that our case study situations 
were varied in terms of the context of the technology transfer and the 
nature of the technology, strengthens the chances of generalizability. 
So does the synergy that was obtained through in-depth interviews 
both with the TS firms in Sweden and the TR firms in China. By 
exposing alternative accounts rather than accord privileged status to 
one side we have obtained and presented a pluralist analysis where 
different versions of "reality" are revealed by the range of firms (actors) 
which operate with a variety of interests and perceptions. 

(*) According to Leonard-Barton (ibid) multiple case studies on a given topic clearly 

have more external validity, i.e. genralizability, than does a single case. 

Yin also argues that the logic of underlying a multiple case study approach is similar 

to that guiding multiple experiments and that each case should be selected so that 

"either (a) predicts similar results (a literal replication), or (b) produces contrary results 

but for predictable reasons (a theoretical replication)" (Yin, 1984, pp. 48-49). 

{**) See Van de Van and Huber, 1990. 
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In summary, based on the experience from the present study, we may 
conclude that a longitudinal case study method for investigating HTT 
process should aim at a framework for data- collection that: 

(a) Emphasizes action as well as structure over time; 
(b) Describes different versions of reality as seen by the technology-

supplier as well as the technology-receiver; 
(c) Takes into account the historical evolution, including the 

constraints within which managers operate; 
(d) Examines the reciprocal relations between process and contexts 

at different levels of analysis. 
(e) Include, preferably, more than one industry or sector. 

9.4.2 IITT as a Model of Decisions and Interactions: 
Theoretical Discussion and Propositions 

We have already pointed out in Chapters one and two that the research 
background to the international transfer of commercial technology has 
been closely identified with the theoretical body on internationalization 
of the firm and international production by the multinational 
enterprise (MNE)*. The economic strand of this body of theory -
consisting of MNE theories of monopolistic competition, 
internalization, location and transaction costs (Kindleberger, 1969; 
Caves, 1971, 1982; Buckley and Casson, 1976; Hymer, 1976; Rugman, 
1982; Casson, 1987; Hennart, 1982) - which has been the dominant 
line of research and is condensed in Dunning's eclectic paradigm 
(Dunning, 1981, 1988) explains the motives and the modes for firm's 
foreign operations. It has the FDI theory as its foundation and is 
basically static. The second line of research, namely that of the 
behavioural approach to internationalization (Johansson and 
Wiedersheim-Paul, 1975; Johansson and Vahlne, 1977; Johansson and 
Vahlne, 1990) explains - through an interplay between knowledge and 
commitment - the motives for firm's mode selection and the pattern of 
its international movement (particularly for the inexperienced firms). 

(*) This is primarily due to the fact that it is commercial transactions that form the 
foundation for the international flow of technology, i.e. the principal motive for the TS 
firm is not technology transfer; rather, IITT is associated with economic incentives 
such as the prospect of making a reasonable return on investment or gaining market 
access for future investment opportunities, etc. 
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This latter model is, thus, a dynamic model. Although they focus on 
different aspects of a firm's internationalization, the above two sets of 
theories have, however, the following in common: they pursue a 
decision-making approach from the technology-supplying firm's 
perspective*; one being the economic approach and the other being the 
behavioural approach to decision-making. 

The point of departure for the present study, as mentioned at the 
outset, is that neither of the above theories addresses the technology-
receiving firm which, after all, is partner to the two-way relationship. 
What was pointed out in chapters one and two was that in order to 
study the process of IITT as a bilateral phenomenon it is reasonable to 
incorporate the decisions of the technology-receiving firm as well, and 
for this to employ the tools of the buyer-seller in the interaction 
approach to industrial marketing (Håkansson, 1982; Ford, 1990; 
Tumbull and Valla, 1987; Hallen, et al, 1987). 

Our empirical data has shown how transfer of technology by the TS is 
related to the motives and strategies of the TR, and that the transfer 
process takes form as these two interact over the short-term and long-
term. It is shown that while the decision to transfer technology abroad 
is influenced by the firm's characteristics, the strategy is shaped 
through interactions with the receiving firm: in the short run these 
interactions constitute exchanges which are not merely technical but 
include social, financial, and general information, and in the long run 
these exchanges turn into bonds of relationship. Furthermore, it has 
been clearly shown that the whole process is dynamic and to a great 
extent is influenced by the environment surrounding the interacting 
firms. IITT, in the cases studied, was by no means the outcome of a 
single decision or a fixed strategy by the TS. The pre-negotiation and 
negotiation stages which lasted between one and five years, were in 

(*) In the literature on the MNE, the firm's internationalization is discussed ln terms 
of three types of decisions: (a) the decision to go abroad for the first time, i.e. whether 
to go abroad, or serve the foreign markets by exports, (b) Assuming that the alternative 
of producing abroad is chosen under (a) to decide where production be located, and (c) 
assuming that the decisions on whether and where to produce abroad are already 
taken, the decision on what kind of mode. i.e. organizational arrangement, should be 
chosen. While the literature acknowledges that in practice these three decisions are 
not separate but rather interdependent, the rationale that they are complex decisions 
and require an analytical simplicity is often given as argument for discussing them 
separately. 
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each case part of a long process in which both the TS and the TR 
gradually learned about each other and through incremental decisions 
and interactions became committed to their common cause. 

The process, in other words, commences when the TS and TR get to 
know each other's needs and capabilities. In short, the starting point is 
that the IITT model instead of taking a narrow perspective which 
focuses on the TS alone, viewing it as a unilateral decision-maker and 
owner of technological resources, treats the process as a number of 
inter-related and interwoven activities all of which demand resources of 
various kinds. 

The IITT model is thus a long-term dynamic process to which the TS 
and TR firms - each possessing its own resources, experiences and 
strategies - gradually and mutually commit themselves to business with 
each other, and the success of the process is contingent upon the 
degree to which the needs and the capabilities of the TR firm are 
matched by the capabilities and willingness of the TS firm. 

In the following sections we shall look more closely at the results of the 
present study in terms of (a) its contrasts with the established models, 
and (b) the aspects which the study illuminates in the process of 
international inter-firm transfer of technology, which has not been 
sufficiently investigated and therefore deserve further research. 

9.4.2.1 Reflections on Theory 

Much of the established MNE theory is based on (a) TS's technological 
assets that provide the TS with sufficient advantages to offset those 
held by the local competitors, (b) the driving forces for the firm to 
"internalize" these advantages, and (c) transaction costs which could be 
reduced through internalization. The crux of the matter is that none of 
these contributions to the MNE theory actually describe the HTT as a 
process. 

HTT, Internalization and Transaction Costs 

The "internalization" model provides answers to the driving forces 
behind the MNE: that they are created through market failure (firm's 
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technological advantages) and contracting costs. This model which 
explains the need for exploiting and internally protecting the 
technological assets by the TS, fails to explain the irTT process, which 
is the development of technical knowledge through interaction. In other 
words the internalization model through emphasis on the driving forces 
behind the TS provides a partial explanation to only one side of what is 
a two-way affair. 

IrTT, as we have explained, depends upon an inter-related set of factors 
consisting of motivations, strategies, and capabilities of the TS and TR 
as well as the nature, quantum and complexity of the technology 
transferred. TS and TR need extensive knowledge about each other if 
they are to carry an important business with each other. This 
knowledge can be gained before, during, and after the actual transfer of 
technology. In fact, in order to succeed they need knowledge beyond the 
frame of the "naked" technology. It should embrace each other's 
resources, organization and development possibilities. To gain such 
knowledge about each other requires interaction. In addition, it 
requires that TS and TR have confidence in each other's ability and 
willingness. It takes time and the development of different bonds to 
achieve such confidence in relationship*. 

Common to the MNE theory based on internalization and transaction 
costs ideas is the underlying assumption that the decision regarding 
mode of technology transfer by the TS is driven by efficiency 
considerations and independent of TR considerations. This study makes 
a case directed towards establishing the importance of interactions 
between the TS and TR in determining the transfer mode. The case of 
China as described here may not support such grounds for the TS's 
decisions, at least where the mode of operation in the market is 
concerned. In a country where the indigenous firm not only has unique 
country and firm-specific advantages that are very "costly" to duplicate 
or the foreign TS but also is in a position to impose or strongly 
influence the "rules of the game" the TS has fewer opportunities for 
internalization and its decisions may require a different rationale. 

(*) See Johanson and Mattson (1988) who provide similar defense for the network 

model. 
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Selection of Mode for Technology Transfer 

As explained in Chapter 2, one of the main lines of research on IITT 
from the perspective of the multinational enterprise has been the 
transaction cost ideas for analyzing IITT. This line of research has 
totally overlooked the role of the TR firms as well as the role of the host 
government restrictions on MNE choices, and is founded on the 
asumptions that decisions taken by the MNE on transaction cost 
grounds - costs of using market or internal modes for transferring 
technological and organizational capabilities - are the ultimate 
determinants of the technology transfer modes. This one-sided focus 
does not explain why in practice a firm may decide differently from the 
dictates of the transaction cost reasoning. The only other school that 
has incorporated the TR/host government has explained the outcome 
of the MNE decisions in terms of negotiations and bargaining powers of 
the MNE without focusing on the respective decisions of the TR or 
measures imposed by the host country (Fagre and Wells, 1982; Lecraw, 
1984; Kobrin, 1987). In other words, while the transaction cost model 
answers the question: what mode of technology transfer does the TS 
want? the "bargaining" school answers the question, what mode of 
transfer can the firm get? (Gomes-Casseres, 1990). What in essence 
this amounts to is that the TS decides what it wants and then settles 
for what it gets. The approach taken in this study and supported by the 
case studies is that the same line of reasoning - namely "what it wants 
/what it gets" - applies to the TR (with the support of the host 
government) and the choice of the transfer mode would in effect be the 
outcome of trade-offs between the two sides. 

The framework of the IrTT model as described in this study in fact takes 
a wider approach than merely limit itself to the negotiation phase: as a 
dynamic process the two sides move through time and pass several 
stages. In other words both sides gradually incline to agree to an 
outcome which is different from their original decisions (which they 
had preferred) and before interaction between them had taken place. In 
short, the framework pursued in this study is that once interaction 
begins both parties might be willing to agree to an arrangement 
different than their original decisions in return for gains on other 
issues (rather than allow dictates of transaction costs determine the 
arrangement for the technology-supplying firm). 
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Researchers from the "bargaining" school have often referred to host 
government restrictions that deter MNEs from transferring technology 
assuming the TS has always had relatively more power than the 
TR/host government (Fagre and Wells, 1982). The case of China in this 
study indicates that the TR/host government - offering a potentially 
lucrative and growing domestic market to the TS-can be in a strong 
bargaining position. 

We cite, as a reminder, aspects from our case studies: (a) Kanthal, 
Astra/Kabi-Pharmacia, and Atlas Copco's first preference would have 
been to export to China, but the Chinese government restrictions did 
not allow it. (b) Ericsson and Atlas Copco discovered they could not 
enter into a joint venture due to the range of components which the 
Chinese required these two firms to manufacture locally, and (c) Atlas 
Copco agreed to licensing only to secure its market in China; (d) the 
Chinese, on the other hand, preferred joint ventures in all the four 
cases aiming at acquiring the full range of the technological capability -
hard and soft - but succeeded only in two of the cases; (e) as licensees, 
both Atlas Copco and Ericsson provided extensive training (normally 
identified with joint ventures) to the Chinese with the objective of 
holding on to a share of the pie, namely the promising and the already 
growing Chinese market. These cases, though all involve major 
multinational firms with strong "bargaining power" (in terms of their 
technological advantages and international networks) indicate that 
once interaction between them commences both sides (not just the TS) 
begin on a process of what transaction-cost analysts see as cost-benfit 
calculations. Needless to add that the alternatives available to TS and 
TR and the competitive structure of the international market also play 
major roles. 

To summarize, in our IITT model while the characteristics of the firm 
determines what the firm wants, its interaction with the HTT partner 
deternines what the firm gets. 

HTT and the Behavioral Model of Internationalization 

The incremental approach to internationalization (Johansson and 
Vahlne, 1977, 1990) which is a model of firm's gradual commitment to 
sell and manufacture internationally as part of a growth and learning 
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process is partially supported by our study. Both IITT and the 
internationalization models are process models. However, the latter 
does not explicitly take into account the TR or the TR country's 
environment. The internationalization models find support in our 
study, however, in that (a) all the TS firms in our study are firms with 
long international experiences, i.e. the experiential knowledge provided 
these firms with the capability to overcome "market uncertainties" and 
to bridge the "psychic distance" in order to accept the challenges of 
operating in the Chinese market; (b) The level "commitment" to the 
Chinese market by the TS firms could justify the firms' choice of 
technology transfer mode, i.e. relatively higher commitment than if the 
market were a less attractive one. 

In view of the above discussion, we may suggest a few propositions 
which should be considered complementary to those already advanced 
by theory and other empirical works. 

• HTT is a dynamic process which is determined and set in motion 
through the technology-supplier's decisions aimed at winning 
markets, and the technology-receiver's decisions aimed at gaining 
technical knowledge. 

• HTT is a process of dynamic exchanges and adaptive behavior of 
organizations and individuals over time, contingent on 
environmental and experiential conditions. 

• HTT commences through a number of short-term exchanges but the 
process is frequently a long-term relationship built upon mutual 
bonds. 

• The interaction between TS and TR becomes institutionalized into a 
set of roles that each side expects the other to perform in terms of 
both responsibilities and decisions, and thus can involve both 
cooperation and conflict. 

• Developing and maintaining interaction is a crucial elememt and 
the HTT process may come to a halt unless interactions between the 
TS and TR continue. It is through interactions that TS and TR 
resources are mobilized and their respective strategies implemented. 
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• Lack of active commitment to the transfer process by either TS or TR 
is likely to result in less than effective transfer. TS and TR have 
memories and interpret interactions on the basis of previous 
experience. 

• The ultimate success of IITT depends on the ability of both parties to 
establish and nurture a productive relationship. Although 
technological skills of the TR in absorbing and applying the 
technology are critical, it is through effective relationships between 
TS and TR that technology is successfully transferred. 

• The transfer of information is a necessary pre-condition for the 
effective IITT, and the effectiveness of the transfer mode is 
heavily dependent on the level of communication and mutual 
understanding achieved between the TS and TR. The more complex 
the technology, the more active the communications and inter
personal relationships required to implement the project. 

9.4.2.2 IITT and the Role of Government 

In the theories of the multinational enterprise, the role of the host 
government and its policies is usually discussed in connection with the 
market imperfections that government policies create. Limited research, 
however, is undertaken on the government as it impacts such 
important aspects as the mode of technology transfer, the content of 
the technology transfer "package" or even cost or price of transfer. 

What has transpired from the present study is that there are cases 
when government is represented in the IITT process not only through 
diverse policies such as imposing import restrictions, allowing 
subsidies, or implementing intellectual property laws, but as a 
stakeholder and an actor in the initiatiation, progress and the outcome 
of the project. In other words, the role of the government is evident 
through all the IITT development stages. In China, the government 
agencies are often part of the actual decision-making process 
surrounding transfer of technology and management of the industrial 
enterprise. The established theories provide no explicit role for the host 
government, at least not in analytical terms. 
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In the case of China, TS strategies interact with government policies, 
and such issues as type of technology, the mode of transfer, location of 
activity and subsidies that impact production costs. Chinese 
government development corporations or financial institutions are 
often contractual participants and serve as stakeholders which can also 
set policy or provide resources and thus can affect the success or failure 
of the project. Even on the macro-level interests of the enterprise and 
the government coincide: they are both concerned about the 
contribution that the imported technology will make to the industrial 
development and the upgrading of the competitiveness of the enterprise, 
or saving on foreign exchange by obtaining technology at the lowest 
possible price, or minimizing dependence on foreign sources through 
rapid localization of imported technology. In negotiating an IITT project 
in China the criteria is set by the government and usually centers 
around cost, quality of technology and the stature of the TS. 

In summary, while in the market economies relationship with the host 
government for the TS firm is part of the "uncontrollable environment" 
(Root, 1987), in China governmental agencies and state-owned firms 
may be the contractual partners. The challenge faced by the TS firm in 
its relationship with the TR in structuring the shape of the IITT venture 
in such a way as to insure the incentives as well as the success of the 
venture itself is different from relations with government in the market 
economies. In China the TS has to consider and to structure its 
relationship with the TR within a much wider context, both in the 
short term and in the long term. This point deserves further research. 

9.5 The Study's Implications for the International Manager: 
Management of IITT in China 

In this section the implications that the study would have for the 
international manager in terms of conducting business with China are 
discussed. For this purpose the ItTT stages of development are used as a 
framework to identify the major aspects of the interaction between the 
Western technology supplier and the Chinese technology receiver 
which contribute to the effectiveness of the technology transfer process. 
Emphasis is also laid upon the equity joint venture as a mode for IITT, 
not only because it often embraces licensing, but also because it 
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remains the preferred channel for Chinese enterprises to acquire 
technology from abroad. 

For many a Swedish company China offers the attraction of both a 
large domestic market for capital goods, intermediate products, and 
final goods and services. To others China may hold the promise of 
becoming a base of operations from which to eventually serve not only 
the domestic market, but also the world market. In either case, 
manufacture of products at competitive costs and quality would require 
the transfer of proprietary technology to China and would demand a 
substantial education of workers and managers and assistance to 
Chinese factories and to those staffing them. In short, the process 
would involve a great deal of interaction between the TS and the TR. 
Before we discuss the two sides' roles, a note on the government's role 
in the context of business with China. 

More than many other developing countries, one of the main 
characteristics of business with China has up to now been that in 
addition to the TS and TR firms, government institutions on both sides 
have been involved in IITT projects. The interests and aims of the 
Swedish government, aside from the general policy level, are through 
financial institutions such as Swedcorp (formerly Swedfund), as direct 
equity-holding partner in joint ventures, or by BITS as soft loan 
creditor for various industrial cooperation schemes. The Chinese 
government, on the other hand, is distinguished by its predominant 
role as both buyer and seller of goods and services. Although it has 
been trying to ease out of this role in recent years, it still remains a 
dominant player in the market. Through the central government's 
different ministries, development corporations and different agencies 
as well as various provincial and local authorities, government is often 
part of the actual decision-making process surrounding various stages 
of the technology transfer, management of the industrial enterprise and 
cooperation with foreign firms. 

9.5.1 Pre-Negotiation Stage 

Whereas the typical Swedish multinational firm's primary long-term 
strategy consists of increased revenues and profits in the potentially-
promising Chinese market, the primary aim of a typical Chinese 
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enterprise in cooperating with a foreign firm is centered around the 
acquisition of advanced technology, up-dated expertise, and capability 
in design and manufacturing as well as modem management systems. 

Technology-Supplier Firm 

In general, the foreign firm's motivation for transfering technology 
to China through joint venture creation include the following: 

• Access to the Chinese domestic market with a view to the future 
development potentials. 

• Short-term financial revenues, through direct sales of machinery 
or plant in the form of turnkey or components and parts, or license 
fee. 

• Utilization of low labor costs and improving access to certain 
resources. 

• Long-term financial revenue from the equity investment in the joint 
venture. 

Technology-Receiver Firm 

• Acquisition of advanced technology, reputable trademark, technical 
and managerial know-how from the TS firm. 

• Access to international markets through export of the product of the 
acquired technology and earning of foreign exchange. 

• To become competitive on the local Chinese market and to obtain 
technological base for long-term profits. 

• To develop research and development capacity. 
• To benefit from Government subsidies which encourage technical 

cooperation with foreign firms. 

As it is difficult to separate the national strategies of the Chinese 
government from those of the Chinese enterprise, one must add the 
economic and industrial aims of the state which consist of foreign 
exchange earning, realization of import substitution, creation of new 
jobs, and improvement of the industrial productivity, quality and 

capacity. 
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9.5.2 Negotiation Stage 

Negotiating an HTT agreement with a Chinese enterprise is complicated 
because it is not only a combination of technical matters, financial 
aspects and personnel, but because negotiations are also influenced by 
the diversity of cultures and social systems. Furthermore, such 
qualitative variables as management philosophies, organizational 
cultures, and individual personalities play decisive roles in the 
outcome. Although there are no standard issues for this stage and the 
substance differs from case to case, the following may be considered as 
the aspects that require attention: 

• Access to information on the TR enterprise. 
• The negotiation process. 
• The selection of the technology. 
• The assessment of the value of the technology and the compensation 

agreement. 
• The infrastructure around the technology. 
• The adaptation and assimilation of the technology to the Chinese 

enterprise. 

The above points are elaborated under the following headings: 

Access to Information 

Access to information to arrange HTT is a tedious job for the TS as well 
as the TR firms. While TS's success to make policy decisions about 
current and future commitments to the TR depends to a great extent on 
the adequacy of information collection, barriers to information are 
probably the most serious impediment for the TS to transfer technology 
to China. Following the initial contacts between the two sides, the TS 
needs information on conditions of the TR firm, such as production 
and technical absorptive capacity, suppliers and customers, 
administrative and technical difficulties as well as TR's role in future 
regional and national development plans in order to bring about a 
successful relationship. Information on the decision-making process 
and the identity of the decision makers in the TR enterprise are also 
essential factors. 
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The Chinese government agencies on which the TS and TR rely for 
information (and are often the channels of communication between the 
TS and TR) may not necessarily be efficient sources for obtaining 
technical information for the future partners. As until recently most 
decisions concerning cooperation with foreign enterprises have been 
made by the relevant national, provincial or local departments of the 
government which oversee the enterprise or guide foreign economic 
relations. Increasingly, however, direct contact and access to 
information about the TR firm has become possible for the foreign 
firms. 

The Negotiation Process 

The Chinese are new to international business methods and rules of 
negotiation as known in the West, and as they believe patience is an 
effective mode for bargaining and essential for reaching agreements, 
IITT negotiations may become very time-consuming. While it is common 
in the West to concentrate on technical and commercial factors during 
negotiations and separate personal relations from business 
negotiations, the Chinese believe that building friendship and good 
connections lead to franker discussions and more effective 
negotiations. They dislike legalistic styles, favour a give and take 
attitude, prefer to start negotiations with relaxed discussions to 
develop mutual confidence and friendship before moving to business 
negotiations. Participation of ranking government officials and 
company CEO's are considered as a sign of interest and commitment. 

Technology Selection and Compensation 

While the Chinese TR usually insists on the latest technology, the 
selection should be such that market objectives are met. The major 
issues that arise include: 

• Insufficient absorptive capacity on the part of the TR. Some TS firms 
develop what is referred to as "dynamic" technology agreement, i.e. 
older technologies are transferred first to form a basic structure and 
then follow up by a number of additional steps, each time moving to 
a higher level technology. 
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• TS no longer possesses the documentation for the older 
technologies. 

• TS feels its technology does not receive sufficient legal and 
organizational protection. 

• TS fears future competition from the Chinese TR for the particular 
technology. 

There is also usually a conflict of interest between the TS and TR over 
the pricing of technology. While the TS bases the valuation on the 
technology's cost of development, the Chinese complain of an 
overcharge. 

The Chinese TR's criteria for selection of technology are: 

• The cost of technology. 
• Suitability of the technology for local manufacture and eventual 

localization. 
• The reputation of the TS. 
• The level of technology by international standards. 

The Chinese TR usually reports the progress of the negotiations with 
the foreign company to the supervisory government agency. Depending 
on the scale of the project, one of the central or regional government 
agencies is either charged to lead the negotiations or closely monitors 
the performance of the negotiating team. The government judges the 
particular IITT project according to its contribution to the overall aims 
of the country's modernization. 

As disagreements and misunderstandings may arise between the TS and 
TR in interpretation of the agreement once it goes into implementation, 
it is important that the contract be detailed, particularly with regard to 
transfer of documentation and type of training and on the job 
assistance and consultation. 

9.5.3 Technology Transfer and Start-Up Stage 

This stage which signals the outset of the actual hardware and software 
is the test of the suitability and effectiveness of the content of the IITT 
agreement as a vehicle for technology transfer. The stage involves four 
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main types of activities: dissemination of documents, transfer of 
hardware, training of Chinese employees, and on-the-job assistance. 

Experience gained from the case studies leads one to believe that the 
Swedish TS firms for the most part begin to learn about their Chinese 
partner and the general industrial environment in China only after they 
have signed the IITT contract and when the process has already begun 
its course. The intensive interactions between the two parties give TS 
the opportunity to understand the TR's network of end-users, suppliers, 
and lines of authority that link the TR firm to local, regional and 
central government agencies. 

The major issues that hinder the irTT process and need 
attention are the following: 

• In view of the usual insistence of the Chinese side on immediate 
delivery of the bulk of the documents following the signing of the 
agreement, timely and effective assimilation and adaptation 
of documentation is significant. 

• China has its own set of technical standards. All technical data 
contained in documentation received from the TS must first be 
verified by Chinese engineers and the specifications converted into 
the Chinese language. 

• Coordination of the timing of the delivery of the machinery and 
equipment, as well as materials and components with the planned 
date of production on the part of the TS deserve special attention. 

In connection with the training program for the TR's personnel, the 
following aspects need attention: 

• TS's ability to plan and implement an effective training program 
within the agreed time frame, and TR's ability to select and send the 
employees for training. As the Chinese trainees usually end up 
training others in the TR firm (and some times even training TR's 
customers in application and maintenance of the product) adequate 
planning becomes important. 
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• For training to be effective, the content and suitability of the 
training program for TR's needs must be checked and be geared to a 
level appropriate to the trainee's job context. 

• As the experience of Astra/Kabi-Pharmacia indicates, appropriate 
timing of the training is crucial for the start-up of operation; it 
should allow the trainees to apply the skills and knowledge they 
have gained as soon as possible. 

• On-the-job assistance usually offered by TS experts or TR-recruited 
consultants often faces two problems: (a) cost aspects (usually bom 
by the TR), and (b) defining of the expert's (consultant's) role. As for 
costs, it stems from the fact that it is difficult to estimate the extent 
of the assistance/consulting services required, and it can easily 
exceed the estimates. Some TS firms bear the costs of additional 
assistance to ensure the success of the project, and insure long-term 
interests and goodwill in the Chinese market. As to the role of the 
consultant, friction arises at times between the TS and TR on the 
extent of his authority in shaping the performance of the enterprise. 
The role of the expert/consultant should not be underestimated as 
there are often problems that arise during implementation which 
can only be solved through on-sight consultation. 

9.5.4 Long-Term Development Stage 

This stage of IITT differs in terms of the activities depending on the 
transfer mode selected by the partners. It may also differ in terms of 
the TS and the TR's perceptions and their criteria for success. 
Normally, however, the IITT partners' long-term mutual interests 
should overlap, in such a way that both feel their long interaction has 
led to mutual gain as well as problem identification. The most 
important characteristic of this stage, regardless of mode, is that the 
technology transferred will be handled by the TR managers. The critical 
factor in this stage, in other words, is that the management system of 
the TR firm should now be equipped with the skills required to handle 
the new technology (e.g. in the case of NCMP this had not taken place). 

As for the TS firm, establishing a reputation as a reliable partner and 
supplier of technology and high quality products is important. Long-

293 



term expansion into the Chinese market through addition of further 
products to the original transfer agreement (e.g. Astra-SSPC) or 
gradually developing licensing into joint venture (e.g. Atlas Copco-
NCMP) due to successful technological interaction between the TS and 
TR are indications of success. So is the TS's ability to repatriate its 
profits and to have been fully paid by the TR for the technology 
transferred. 

From the TR's standpoint, the long-term development stage would be 
considered successful if: 

• the TR has been able to produce (with acquired technology) products 
that are competitive both on the Chinese and the international 
markets. 

• Technology (hardware as well as software) is effectively absorbed and 
have produced change in the enterprise. 

• Progress has been made in terms of technological independence from 
the TS. 

• A degree of localization of the product has been achieved. 

• Progress has been made in terms of product exports and earning of 
foreign exchange. 

As localization has been the most important aspect of this stage, it is 
elaborated below: 

Localization 

The aim of most Chinese TR firms to replace as many imported 
components and inputs as possible and as soon as feasible is to keep 
the cost of the investment down and to save foreign exchange. TR firms' 
experience have also shown that in view of the pace of technology 
development, if product localization is not made in time it may no 
longer be possible to buy the components from the TS firm. The 
experience of the firms from the case studies show that localization's 

294 



success often depends more on other local firms (TR's suppliers) than 
on the TR firm itself. 

The experience of the Swedish TS firms from the case studies indicate 
that the problems of transferring technology to China are many, but 
generally can be catagorized on three levels: 

• The product level, 
• The TR organization's level, and 
• The national industrial infrastructure level. 

9.6 A Concluding Note 

The experience of the TS companies lead us to believe that with a view 
to the Chinese TR's demands and China's environment for transfer of 
industrial technology, a successful process for IITT would require the 
following main elements: 

• The selection of the appropriate technology for the market, and the 
development of a "dynamic" process for technology transfer; 

• Studying the infrastructure in terms of the technological level of the 
equipment, training of workers, the required and available local 
content of the products, and the supporting organizational 
irifrastructure; 

• Studying the possibility of gradual localization of inputs. 

As the Chinese government places much emphasis on the acquisition of 
advanced technology, and foreign firms stress the potentials of the 
Chinese market for their future operations, it is necessary, as a 
concluding note, to point out that the mere willingness of the TS and 
TR to carry out technology transfer is not sufficient for an effective HTT, 
it is their capabilities and their interactions that determine the 
outcome. 
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Appendix 

Sources of Data 

The data collected for this study consist of (a) those that were used for 
the explorative and background iriformation, and (b) those that are 
particular to the case studies. In both of these instances, interviews, 
telephone interviews and documents were used. In both (a) and fb), 
there were respondents that wished to remain anonymous. In China, 
some of the officials and managers interviewed preferred to be identified 
only by position than name. AH face-to-face interviews from the (b) as 
well as the (a) group conducted in Sweden were tape recorded. 
This was also the case with Swedish managers in China. Some of the 
telephone interviews in Sweden were also tape recorded (with prior 
approval of the interviewee). No tape recording was used in China 
during interviews with the Chinese officials and managers; only notes 
were taken. 

(a) General Data 

Face-to-face interviews 

1991, June, Ulf Gerbion, Sweden-China Trade Council, Stockholm 
(one hour). 

1991, July, Ulf Gerbion, Sweden-China Trade Council, Stockholm 
(two hours). 

1991, December, Professor Olof Claesson, The Swedish University 
of Agricultural Sciences, Uppsala (Coordinator of the project 
Sino-Sweden Dairy Trairiing and Product Development Centre in 
Beijing, China) 

1992, January, 23, Ulf Gerbion, Sweden-China Trade Council, 
Stockholm (two hours). 

1992, January, 24, Professor Olof Claesson, The Swedish University 
of Agricultural Sciences, Uppsala (Coordinator of the project 
Sino-Sweden Dairy Training and Product Development Centre in 
Beijing, China) 

1992. January, 27, Paul Karlsson, Managing Director, ESAB 
International, Göteborg, Sweden (former ESAB manager in 
China) (three hours, tape-recorded). 
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1992, February, 20, Heine Johansson, Executive Vice-President, 
Sandvik International, Sandviken, Sweden (three hours, tape-
recorded). 

1992, February, 20, Robert Nilsson, Plant Projects, Financing and 
Administration, Sandvik International, Sandviken, Sweden (in 
charge of China) (three hours, tape-recorded). 

1992, March, 19, Jan-Erik Finmyr, Director, Swedcorp, Stockholm 
(one hour) 

1992, April, 14, Lennart Lindahl, Manager, Skega AB, Ersmark, 
Sweden (three hours, tape-recorded). 

1992, May, 5, Lars-Erik Lindholm, Marketing Manager, Hagglunds 
Marine and Offshore, Örsköldsvik, Sweden (four hours, tape-
recorded). 

1992, June, 10, Jim Stevenson, Area Manager, Sandvik International, 
Beijing, China (two hours, tape-recorded). 

Telephone Interviews 

1992, March, 13, Lennart Lindahl, Manager, Skega AB, Ersmark, 
Sweden (one-half hour). 

1992, March, 18, Lars-Erik Lindholm, Marketing Manager, Hagglunds 
Marine and Offshore, ÖrsKöldsvik, Sweden (one-half hour). 

1992, April, 1, Lennart Lindahl, Manager, Skega AB, Ersmark, 
Sweden (one-half hour). 

1992, April, Åke von Sydow, ABB, Västerås. 

fb) Case Data 

Case 1 Astra/Kabi-Pharmacia-SSPC 

1991, October, Hugo Thelin, Group Vice-President, Kabi-Pharmacia, 
and Vice-Chairman of Sino-Swed Pharmaceutical company , Ltd., 
Wuxi, China, Stockholm (three hours, tape-recorded). 

1992, January, 17, Ola Vestin, Director of Finance, Astra; and 
member of the Board of SSPC, China, Södertälje (four hours, 
tape-recorded) 

1992, January, 20, Hugo Thelin, Group Vice President, 
Kabi-Pharmacia, and Vice-Chairman of the Board of SSPC, 

Wuxi, China (two hours, tape-recorded). 
1992, May, 8, Karl- Axel Axelsson, Manager, Manufacturing and 

Logistics, Astra; former Vice-President of SSPC, China (four 
hours, tape-recorded) 
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1992, May, 8, Liu Hongquan, Vice-President in charge of Finance, 
SSPC, Wuxi, China (four hours). 

1992, May, 8, Pan Yu Shu, Vice-President (marketing), SSPC, Wuxi, 
China (four hours) 

1992, May, 27, Karl- Axel Axelsson, Manager, Manufacturing and 
Logistics, Astra; former Vice-President of SSPC, China (three 
hours, tape-recorded). 

1992, June, 16, Wang Feng Shu, President and Chairman of the Board 
of SSPC, Wuxi, China (three hours) 

1992, June, 16, Pan Yu Shu, Vice-President (marketing), SSPC, Wuxi, 
China (five hours). 

1992, June, 17, and 18, Per Torstensson, Executive Vice-President and 
Technical Director, SSPC, Wuxi, China (eight hours, tape-
recorded). 

Case 2 Atlas Copco- NCMP 

1992, January, 23, Hans Sandberg, Vice-President, Atlas Copco, 
Stockholm, (three hours, tape-recorded). 

1992, June, 10th, Thomas Kung, Managing Director, Atlas Copco, 
China, Beijing (telephone interview, 40 minutes). 

1992, June. 14th, Thomas Kung, Managing Director, Atlas Copco, 
China, Beijing, China (three hours, tape-recorded). 

1993, April, Per Lovén, Manager, License and External Manufacturing, 
Atlas Copco, Stockholm (5 hours, tape-recorded). 

Telephone Interviews 

1992, April, Hans Sandberg, Vice-President. Atlas Copco, Stockholm. 
1993, March, Per Lovén, Manager, License and External Manufacturing, 

Atlas Copco, Stockholm. 

Case 3 Kanthal-SKCL 

1991, December, 16, Leif Flick, Managing Director, Kanthal, 
Hallstahammar, Sweden (four hours, tape-recorded). 

1992, May, 6, Jan-Erik Finmyr, Member of the Board of Directors 
of SKCL, Beijing, China (two hours, tape-recorded). 

1992, June 8, Lars Eriksson, General Manager, SKCL, Beijing, China 
(six hours, tape-recorded). 

1992, June, 8th, Wang wei-Hua, Deputy Managing Director, SKCL, 
Beijing, China. 

Telephone Interview 

1992, August, Leif Rick, Managing Director, Kanthal, 
Hallstahammar, Sweden. 
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Case 3 Ericsson-BCWP 

1992, February 18, P.O. Björk, Manager, Export Coordination, 
Subsidiaries, Licensees, Ericsson Telecom AB, and former 
Managing Director, Ericsson, China, Stockholm (two hours, tape-
recorded). 

1992, February, 18, Lars Edvadsson, General Manager and Chairman 
of Ericsson Telecommunication, China, Stockholm (four hours, 
tape-recorded) v 

1992, February, 26, Åke Ljungars, Regional Business Manager, Europe-
Asia Operations, Ericsson, Tyresö (one hour, tape-recorded). 

1992, June, 9, Hans Ekström, President, Ericsson 
Telecommunications, China, Beijing, China (four hours, tape-
recorded). 

1992, June, 9, Thomas Pleibom Manager, Transfer of Technology, 
Ericsson Telecommunications, China (two hours, tape-recorded). 

1992, June, 10, Chinese Management of BCWP, Beijing, China. 

Chinese Officials of the State and Provincial Governments 

1992, June, 18, Cai Xing Hai, Vice-director, Wuxi Municipal 
Government, Foreign Economic Relations and Trade. 
Commission, Wuxi Administration of Foreign Investment 

1992, June, 18, Ding Lan Chun, Administration of Foreign Investment 
Commission of Foreign Economic Relations and Trade. 

1992, June, 8-9, officials of the Ministry of Foreign Economic 
Relations, Beijing. 
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