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1 Introduction 

Technological innovation and national competitiveness have attracted great interest in 
both academic and business communities during the past two decades. Historical 
evidence points to the importance of technology adoption and diffusion for developing 
nation states (Licht, 1995). Similarly, early research recognised the importance of 
entrepreneurship (Harbison, 1956; Knight, 1964) and led to studies on the characteristics 
of entrepreneurs (de Kets Vries, 1977; McGrath and MacMillan, 2000), their impact on 
performance, environments and cultures influencing entrepreneurship (Covin and  
Slevin, 1988; Shane et al., 1995; Shane and Venkataraman, 1996), as well as new firm 
entry, survival and growth (Santarelli and Vivarelli, 2007). This literature does not 
address the question of how entrepreneurial capabilities evolve in the context of 
technology absorption. In contrast, the literature on economic development and growth, 
while focusing on industrialisation through technologies yielding increasing returns 
(Murphy et al., 1989; Rosenstein-Rodan, 1943; Krugman, 1991), leaves unexamined the 
importance of entrepreneurial capabilities in facilitating local innovation and 
development. 

In addition, entrepreneurship has largely been studied from the perspective of large 
firms, mature markets, and well-developed institutions in industrialised countries.  
Thus, only entrepreneurial combinations (Schumpeter, 1934) that are new to the world 
(Nelson and Pack, 1999) are regarded as innovations. However, in developing countries 
lacking institutional structures, perfect markets, new technologies, and where information 
is costly (Stiglitz, 1986), a broader concept of innovation is called for: one that involves 
learning by adapting new technology to the domestic environment and creating 
combinations that are new to the country (Nelson and Pack, 1999; Dahlman and 
Westphal, 1981). 

Moreover, despite recognition of the paucity of entrepreneurial capabilities in 
developing countries (Brimmer, 1955; Leff, 1979; Papanek, 1962) there is little 
mainstream research in recent years (an exception is Sonko, 1994) examining the role of 
the state in fostering entrepreneurship (Nelson, 1987).1 Also, while the big push literature 
points to the need for industrialising many sectors simultaneously to stimulate 
development (Rosenstein-Rodan, 1944; Murphy et al., 1989) it does not examine how 
entrepreneurial capability, essential for development, itself evolves in the context of 
technology assimilation. 

Finally, earlier research assumed that technological innovation occurs mainly in 
industrialised countries (Vernon, [1966] 1979). The emergence of new multinationals 
from South Korea, China and India suggests that this assumption is incorrect, and that 
these firms have evolved innovations based on unique features of their economic and 
institutional environment (Guillen, 2001). Therefore, this paper aims to address these 
gaps in past research by examining the following research questions: 

• How do entrepreneurship and technological innovation co-evolve in emerging 
economies? 

• What are the implications for development? 

Emerging economies provide a natural setting in which to study these questions.  
We present a conceptual framework that delineates how entrepreneurship capabilities 
evolve in the context of technological innovation using evolutionary and dynamic 
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capabilities perspectives (Nelson and Winter, 2002). The framework is relevant to newly 
industrialising economies and potentially useful for revitalising slow growth regions in 
developed countries. Case studies of two firms, one each from Korea and India, illustrate 
our framework. 

The paper is organised as follows. Section 1 outlines prior research. Section 2 
presents the conceptual framework. Section 3 presents the case studies. Sections 4 and 5 
present the discussion and conclusion. 

2 Prior research 

We focus on relevant research pertaining to technology transfer, development and 
entrepreneurship in emerging economies, particularly Korea and India. 

2.1 Entrepreneurship, technology transfer and development 

Past research on technology transfer, development and entrepreneurship in emerging 
economies can be summarised as follows. First, the technology transfer literature focuses 
on technology and emphasises issues such as new technology adoption by recipients  
of foreign technology, and the impact of modes of adoption and government policies  
on technology assimilation (Desai, 1988; Lall, 1987). Although growth requires an 
entrepreneurial response to technology adoption (Nelson and Pack, 1999), how 
entrepreneurial capabilities evolve via technology absorption is not examined. 

Second, in the presence of inadequate markets and institutions in developing 
economies, entrepreneurial activity consists of building channels of input supply and 
marketing output, a role fulfilled by industrial groups (Leff, 1979). 

Third, in emerging economies, state involvement in industrial development is  
critical, whether through export and market oriented policies in Korea and Taiwan  
(Kuznets, 1985; Sharma, 1993) by investing in strategic sectors and modernisation.  
The nature of intervention and incentives are important to direct entrepreneurial 
capabilities into productive rather than rent-seeking activities (Baumol, 1990). Successful 
interventions include the case of Korea (1948–1960), when the state devised structural 
supports for the cotton industry, mediated relations with foreign suppliers, and insulated 
the local market from competition to promote concentration and growth (McNamara, 
1992). Similarly, government policies that discouraged a labour movement helped to 
build small scale entrepreneurship by encouraging participation in industrial work in 
Taiwan (Stites, 1985). In contrast, a regulatory state in India stifled entrepreneurship and 
slowed economic growth (Sharma, 1993). 

Fourth, research on development suggests that industrialisation is achieved by 
investing in multiple sectors simultaneously (Murphy et al., 1989; Rosenstein-Rodan, 
1943; 1944; Young, 1928). Also, growth is a result of investment in technologies yielding 
increasing returns (Krugman, 1991; Arthur, 1989; Romer, 1986). 

Fifth, research on national innovation systems (Nelson, 1993) corroborates  
North’s (1990) insight that appropriate institutions are essential for economic 
development.2 Thus, Korea’s industrial success is attributed to the development  
of a skilled workforce through educational investments and the building of scientific 
infrastructure through the repatriation of scientists and engineers (Choi, 1999).3 
Comparisons of Korea with historical evidence on the development of Sweden in the 
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early 19th century (Chang and Kozul-Wright, 1994) also support the importance of 
government investment in education. 

However, the assumption that capital or investment in technology automatically leads 
to industrialisation and growth may not be accurate as technology transfer is not costless 
(Teece, 1986) and information and markets are imperfect (Stiglitz, 1986, 1989). 

A major impediment to industrialisation in developing economies is the scarcity of 
entrepreneurial capabilities to take advantage of opportunities presented by new 
industries (Lewis, 1970), to prevent a brain drain and support rising educational 
attainment (Nelson and Pack, 1999). As Stiglitz notes: 

“development represents a far more fundamental transformation of society, 
including a change in preferences and attitudes, an acceptance of change and an 
abandonment of many traditional ways of thinking.” Stiglitz (2004, p.24) 

This research does not focus on how entrepreneurial capabilities emerge by adapting and 
implementing technology.4 

2.2 Entrepreneurship and innovation 

The entrepreneurial process varies across nations because of region and  
context-specific opportunities for exploitation, resource availability and appropriability 
(Baker et al., 2005). However, past research focused on industrialised countries 
(Santarelli and Vivarelli, 2007) and innovation in mature industrial environments which 
involves using not only new technologies but also innovative organisational models 
(Baldwin and Clark, 2000). Consequently, this research emphasised incentives for 
entrepreneurship given the assumption of an abundant supply of entrepreneurs in 
industrialised societies (Hoselitz, 1952). 

In contrast, research on emerging economies has focused on how to augment 
entrepreneurship since, historically, the supply of entrepreneurs in developing countries 
has been small or lacking (Leff, 1979; Papanek, 1962; Bar-el and Felsenstein, 1990).5 
Early examples of entrepreneurs in Korea and India – Kim Yon-su and Jamshetji Tata 
(McNamara, 1988; Misra, 2000) suggest that such individuals achieve success  
despite obstacles. Brimmer (1955) suggests that during the early 19th century, despite 
opportunities for entrepreneurship in India, production methods in cotton textiles were 
backward and business leadership was lacking as few Indian businessmen could adopt 
new forms of production. Similarly, modern technology was not pursued in China or 
India until a critical number of indigenous entrepreneurs was present in 1870  
(Swamy, 1979). In both countries the first factories were established in the textile 
industry. Government patronage provided loans to start these enterprises although capital 
was obtained from private sources. However, the British administration in India  
was unwilling to invest in basic industries, and in so doing created obstacles for Indian 
entrepreneurship in cotton textiles and steel. In China, the response to Western 
technology was muted because the government was initially negative and defense 
oriented; later, development was vitiated by bureaucracy and absence of good leadership. 

The presence of a large entrepreneurial class is associated with aggregate indicators 
such as GNP per capita, savings, price stability, a large export market and a decreasing 
agricultural sector (Bell, 1969). A rising entrepreneurial group is, thus, associated with 
economic incentives, an outward looking development pattern, and open trade policy, all 
found – though in varying degrees – in Malaysia, Thailand and the Philippines.  
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Murphy et al. (1991) suggest that allocating talent to entrepreneurship is good for growth 
while allocation to rent seeking is bad. Their study of 91 countries shows that enrolment 
in engineering is positively related to growth while enrolments in law is not.6  
Also, entrepreneurship in India is spurred by government support of developmental 
financial institutions (George and Prabhu, 2000) or impeded by culture and values 
(Morris, 1967). 

Thus, entrepreneurship in emerging economies is linked with macro-economic and/or 
socio-cultural factors rather than with capabilities and innovation. In general, technology 
users in developing countries are viewed as passive recipients of technology (Vernon, 
[1966] 1979) despite recognition that adapting technology involves innovation  
(Dahlman and Westphal, 1981; Lall, 1987). Therefore, this paper focuses on how 
fostering technological innovation generates entrepreneurial capabilities. A framework 
linking technology and entrepreneurship with development is outlined below. 

3 The co-evolution of entrepreneurship and technology in emerging 
economies: a knowledge-based framework 

The analytical framework in this section:  

• highlights the importance of technology and innovation in entrepreneurship 

• yields insights for new venture emergence in emerging economies 

• links the evolution of entrepreneurship with the stages of development. 

3.1 Technological innovation and entrepreneurship 

Technology and entrepreneurship are complementary and necessary for economic 
development. Technology is defined as consisting of knowledge of various types and 
embodied in artifacts and people (Hall and Johnson, 1970). Technological innovations 
are specific combinations of knowledge that have market value and can be categorised 
according to their impact (radical vs. incremental; Henderson and Clark, 1990), ease of 
use, and replicability (Winter, 1987). Technology encompasses both technical and 
complementary knowledge. Zahra et al. (2003) note that intangible technological 
resources play an important part in the internationalisation of new ventures. 

However, the mere presence of technology does not guarantee economic 
development. Successful technology absorption and use requires managerial capabilities 
(Nelson and Pack, 1999; Nelson, 1993; Lall, 1987; Enos and Park, 1988); 
commercialisation requires integrating capabilities derived from internal and external 
sources (Zahra and Nielsen, 2002), and catalysing innovation requires entrepreneurship. 
For simplicity, the terms ‘entrepreneurs’ and ‘entrepreneurial capabilities’ are used 
interchangeably. Since the entrepreneur need not be an individual (Duvall and  
Freeman, 1983 note the existence of state entrepreneurship in industrialising countries), 
entrepreneurial capabilities are embodied in diverse roles and activities. 

Entrepreneurs in developing countries catalyse innovation by articulating a  
vision, assuming risk, garnering resources and motivating teams to create value  
(Gupta et al., 2004). Their problem solving efforts are directed towards three arenas:  
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• new technologies that yield products or services to suit local conditions (for example, 
beneficiation technologies in the steel industry to improve the quality of inputs such 
as coke; indigenously designed small earthmoving equipment for the local market)7 

• new organising principles for manufacturing to accommodate new technologies  
(for example, the development of modular organisational design and information 
technology to facilitate flexibility in manufacturing new hydraulic equipment instead 
of mechanical equipment8 

• new markets for products and services (for example, for intermediate components 
and services such as business information services and contract research  
(Nelson and Pack, 1999)).9,10 

3.2 New venture emergence 

Entrepreneurs also play an important role in new venture creation. Entrepreneurial 
capabilities evolve dynamically in developing countries as a result of learning via 
technology transfer.11 Learning is social and occurs within a community through 
interaction with experts and involvement in tasks relevant to the community. Gaining 
expertise involves mastering increasingly complex tasks, autonomous problem solving,  
a shift in identity, and the assumption of a central role in the community (Wenger, 1998). 

The need for learning when acquiring technology necessitates the creation of such 
epistemic communities to replicate the knowledge of experts. Thus, involvement in 
technology transfer catalyses the emergence of new ventures. For example, Korea’s 
attempts to industrialise led to the acquisition of technology and the emergence of new 
industries (Enos and Park, 1988; Ungson et al., 1997). Similarly, industrialisation in India 
can be attributed to technology acquisition efforts (Lall, 1985). While we do not dispute 
the need for investment in technology (Murphy et al., 1989; Romer, 1986), learning must 
occur for new opportunities to be systematically taken advantage of over time. 
Successive attempts to acquire and adapt new technology to the local environment enable 
entrepreneurial firms to evolve and grow (Nelson and Pack, 1999). Moreover, the 
diffusion of abstract knowledge (Arora and Gambardella, 1994) and availability of new 
Information and Communication Technologies (ICTs) simplifies the replication of 
knowledge (Cohendet and Steinmueller, 2000) and promotes rapid technology diffusion, 
thereby allowing developing country firms to participate in global markets  
(Surie, 2007).12 ICTs also facilitate adoption of flexible organisational designs, enabling 
firms with capabilities and aspirations to expand operations and participate in the 
knowledge economy. Every wave of technology acquisition by an emerging economy 
also serves to reorganise it by increasing specialisation and diversification. Consequently, 
new opportunities emerge for entrepreneurs, giving rise to new ventures. 

3.3 Entrepreneurship and the stages of development 

Based on the theory of learning (Wenger, 1998) and of diffusion of capabilities  
(Surie, 1996) outlined in the previous section we suggest that the evolution of 
entrepreneurship corresponds with four stages of economic development in emerging 
economies (Table 1 outlines the stages in detail). The state of entrepreneurial capabilities 
is different at each stage and different learning strategies are used. We do not suggest  
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that each stage has a fixed duration or that evolution is linear;13 rather that there are 
specific configurations at each stage, evident even in the history of industrialised 
countries (for a model of entrepreneurship dynamics and development see Figure 1). 

Stage 1: New economy formation 

While modernisation may precede the creation of a new nation, independence often 
coincides with the desire to accelerate industrialisation as the new nation seeks to 
establish itself in the modern world (Westphal et al. 1985; Lall, 1987; Chang and  
Kozul-Wright, 1994). During this stage, new institutions are formed and the basic 
infrastructure and institutions required for modernisation are established (Kuznets, 1985; 
Nelson, 1993; Lim, 1999; Chang and Kozul-Wright, 1994). Examples of modernisation 
planning include the Korean and Indian Five Year Plans (Chang and Kozul-Wright, 
1994; Lall, 1985) and China’s Four Modernisations (Volti, 1982). Modernisation requires 
investment in new industrial technologies in multiple sectors yielding increasing returns 
(Murphy et al., 1989; Arthur, 1989), and skilled manpower to transform the economy by 
shifting the surplus from agriculture, the strongest sector, to technology and infrastructure 
(Burmeister, 1990; Murphy et al., 1989; Rosenstein-Rodan, 1943, 1944; Lewis, 1970). 

The government undertakes entrepreneurship to reduce dependence on foreign capital 
(Freeman and Duvall, 1984) through public sector participation in education, 
infrastructure, and selected strategic industries. However, a few entrepreneurs are 
permitted to participate in industry and start ventures based on new technology  
(Ungson et al., 1997) as, for example, in the industrialisation of Japan, Korea, and India. 
Technology must be sought externally because it is not available domestically. 

Stage II: Technology recipients 

This stage is marked by a continued emphasis on technology transfer from industrialised 
countries. Investments in capital intensive manufacturing industries such as steel, textiles, 
automobiles, trucks, heavy manufacturing equipment, and computers are aimed  
at building self-sufficiency and local capabilities (Enos and Park, 1988; Lall, 1987; 
Heeks, 1996). Entrepreneurial roles remain the purview of the government and key 
industrialists. Internal markets are small and managerial skills insufficiently developed 
(Dahlman and Westphal, 1981). Consequently, government continues to dominate and 
maintain control via enterprises that function as incubators for developing new 
capabilities. The main emphasis is on learning how to manufacture (an early stage in 
developing technological capabilities; Desai, 1988). 

Stage III: Technology adaptors 

Adapting technology to meet local market demands takes precedence during this  
stage. Also, markets for new products are created, manufacturing excellence is 
developed, and local capabilities are deepened. Indigenous production increases and 
manufacturing-related services emerge (Lall, 1987; Heeks, 1996). Entrepreneurship is 
diffused in response to new opportunities created by increased demand domestically and 
private sector participation rises. Further learning occurs through benchmarking and 
implementing best practices such as the quality movement in both large and small-scale 
industries (Nagpal and Gyani, 2005). Similarly, the realisation that achieving global 
competitiveness requires shifting from import substitution to building a world class 
industrial base (Ungson et al., 1997) leads companies to accelerate capability replication 
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and seek expertise by forging alliances with foreign multinationals.14 Leading firms begin 
to emphasise exports and build overseas networks. 

Table 1 The evolution of entrepreneurship and economic development 

Evolution of economy 

Dimension of 
entrepreneurship 
and innovation 

Stage 1: 
New economy 
formation 1950s–
1960s* 

Stage 2: 
Industrialisation I 
technology recipients 
1970s* 

Stage 3: 
Industrialisation II 
technology adaptors 
1980s*  

Stage 4:  
Post-Industrial 
global innovators 
1990s–2000 Æ* 

Entrepreneurial 
role 

Government assumes 
role of entrepreneur 
funds education 

Government assumes 
role of entrepreneur: 
funds education and 
infrastructure 

Private sector begins 
investing in 
manufacturing 

Private sector 
assumes greater role 
in entrepreneurship: 
focuses on 
technology intensive 
industries 

Government devolves 
responsibility by 
privatising some 
industrial sectors and 
higher education  

Entrepreneurship 
more widely 
dispersed and 
shared by 
government and 
industry  

State of 
institutions 

Ground work for 
educational systems 
and infrastructure laid

Educational and legal 
systems transplanted 
from west 

Government manages 
banking 

Transportation and 
infrastructure 

Existing institutions 
evolve to adapt to 
local context 

Private sector 
participation in 
institution building 
– new institutions 
emerge to facilitate 
market creation. i.e., 
venture capital, new 
industry 
associations 

Leading sectors Agriculture New growth industries: 
Manufacturing – steel, 
textiles Industrialisation 
of agriculture 

Emphasis on strategic 
industries such as 
computers and 
information 
technology 

Knowledge 
intensive industries 
– software, biotech 
and services  

Intensity of 
knowledge and 
technology in 
inputs 

Highly labour 
intensive; low levels 
of technology 

Increasing capital 
intensity  

Capital and 
knowledge intensity 
of inputs increases 

Integration of 
knowledge, labour 
and capital intensity  

Skill levels Low technological 
skills; managerial 
skills scarce 

Higher levels of 
technological skills 
required; managerial 
skills increase but not 
widespread 

Technological and 
managerial skills not 
well diffused 

Larger number of 
skilled workers 
available; 
managerial skills 
more diffused 

Organisation form 
and structure 

Functional  
hierarchies 

Multi-product   
firms – M-form 

Multi-product  
firms – M-form and 
networks 

H-form 
 – organisations; 
Use of multiple org. 
models and 
ecologies 

*Timelines used are for illustrative purposes only (e.g., Sweden’s development followed 
similar stages but occurred a century earlier; Chang and Kozul-Wright, 1994). 
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Stage IV: Global innovators 

During this stage, there is further emphasis on integration with the world economy and 
raising quality in leading industrial sectors. Access to the information highway and new 
technologies of communication and coordination accelerates learning and enables the rise 
of knowledge-based industries. Firms begin to interact as participants, not only as buyers 
of technology but also as suppliers of intermediate products and services. Participation in 
the global economy fuels the expansion of domestic firms overseas and leads to the 
emergence of new multinationals operating in a new location of technological excellence 
(Cantwell, 1989). 

Figure 1 Dynamics of entrepreneurial capability building and development 

 

4 Case studies 

This section outlines the evolution of entrepreneurial capabilities through technology 
acquisition and capability building in the steel industry. The iron and steel industry was 
selected because it is a key industry in developing economies that supplies basic 
materials for other manufacturing industries and crucial inputs into all forms of industrial 
development (Enos and Park, 1988; Lall, 1987). Two cases in the steel industry were 
examined using the four-stage framework outlined above in two emerging economies: 
Korea and India. For each case we outline the historical context of the industry; we then 
focus on the technology recipient,15 technology adaptor and global innovator stages.  
The Korean firm was selected because it was the first and largest steel company in Korea 
and although initially state-owned, was later privatised. The Indian firm, TISCO, was 
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selected because it was a strong performer unlike the state-owned firms. Data were 
obtained from archival and published sources, from company annual reports and 
websites, and the World Development Indicators (2006) database of the World Bank.  
In the case of the Indian firm, TISCO, primary data were also obtained from interviews, 
observations, participation in meetings, workshops, and teaching executives at a leading 
Indian business school as part of a larger in-depth study on capability building in  
Indian firms conducted during 1993–1996 and 2000–2003 (Surie, 1996, 2007). Table 2 
summarises the evolution of two steel firms: POSCO (Korea) and TISCO (India).16 

Table 2 Evolution of POSCO and TISCO from 1950s–2000 

Firm 

Stage 1  
new economy 
formation 

Stage 2  
Industrialisation I: 
technology recipients 

Stage 3 Industrialisation 
II: technology adaptors 

Stage 4  
Post-industrial: global 
innovators 

POSCO 1950s–1960s 
Government assumes 
entrepreneurial role: 
Five year plans; 
investments in 
education; universal 
primary education 
achieved by 1960s 
POSCO founded in 
1968 (a State-owned 
enterprise) 

1970s 
Entry into strategic 
industries: steel, 
chemicals, etc. 
Substantial investments 
in infrastructure by 
government – harbour 
facilities, water supply 
systems, roads 
Construction of POSCO 
in 1970 
Major products – steel 
for structural purposes; 
by 1975 POSCO had 
learned the technology 
of high carbon steel 

1980s 
Further expansion and 
links between academia 
and industry 
Pohang University of 
Science and Technology 
(1986) and R&D centre 
for Industrial Science 
and Technology 

1990s–2000 Æ 
In 1992, ultra-modern 
steelworks constructed 
connecting iron-
making, steel-making 
and rolling. Among top 
steel companies in the 
world by 1998. 
Privatised in 2000 and 
recognised as globally 
integrated world-class 
multinational company 
focused on R&D and 
innovation, and expert 
services 

TISCO 1950s–1960s 
Five year plans; 
Import substitution 
regime 
TISCO 

1970s 
Capacity reserved 
chiefly for public sector 
TISCO acquired foreign 
technology via experts 
and equipment 
 

1980s 
Continued threat of 
nationalisation; TISCO 
had developed some 
R&D capacity in coal 
beneficiation, 
maintenance and some 
modernisation 
Government permitted 
growth of two 
consulting firms (one 
public and one private) 
that focused on the steel 
industry 

1990s–2000 Æ 
Modernisation via 
import of a blast 
furnace and installation 
of cold rolling mill 
facilities in 1990s with 
help of foreign 
consultants; TISCO 
took control of 
technology transfer and 
institutionalised 
learning 
By 2000, new 
organisation in place. 
New businesses and 
international markets 
pursued based on 
higher level 
capabilities; production 
of higher value added 
steel products and entry 
into new innovation 
and R&D intensive 
businesses 
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4.1 The Korean economy 

Devastated by war, the Korean economy experienced tremendous change from the 
beginning of the 1960s during its metamorphosis into a modern industrial country.  
In 1962, the Republic of Korea promulgated its first economic development plan 
projecting rapid economic growth; five subsequent plans were equally ambitious.  
Exports and vigorous investment contributed to the rapid growth of the economy. Only 
about 3.5% of GNP was exported in 1962; by 1986 exports increased to about 29% and 
by 1991 to 38%. Early on, education received a relatively large share of total investment 
(with aid from the USA) and Korea achieved nearly universal adult literacy, universal 
primary education, and enrolment rates grew rapidly at all levels above the primary level 
by 1960. The rate of investment as a fraction of GNP was low in the 1960s. Throughout 
the decade, resources were allocated to industries with relatively low capital intensity. 
But the Sixth plan focused on industries producing capital goods. During the 1970s,  
the rate of growth of fixed investment (12.7% annually) outpaced GNP growth  
(8% annually). Over the 30 years from 1962–1991, the ratio of gross investment to GNP 
rose from 0.10 to 0.32. By 1999, value added in industry as a percentage of GDP was 
35.9% (Enos and Park, 1988). 

By the beginning of the 1970s, the Korean government realised the need for 
backward integration into heavy industry and began to attract Japan’s fading industries 
such as the chemical, petrochemical, and iron and steel industries. The government 
stipulated that firms should be internationally competitive in scale and cost, entrepreneurs 
would be expected to provide capital for at least 40% of the total investment, and 
established rules for selecting suppliers of technology and foreign loans (Enos and Park, 
1988) Thus, the government played a key role in industrialisation by directing the 
allocation of resources to entrepreneurship. Among the many challenges entrepreneurs 
faced in initiating such projects were:  

• lack of capital which had to be borrowed from overseas 

• lack of technology which necessitated acquisition from external sources 

• lack of skilled workers and managerial capabilities in the local environment 

• political risk which could result in policy changes such as nationalisation of 
industries or strict government control. 

Only the largest firms (chaebol) and the government could participate because of the 
capital required. As capabilities strengthened government began to promote 
entrepreneurship further in the mid-1990s by providing more opportunities for financing 
to small and medium sized firms. In addition, some chaebol also began to reduce  
delays in payments to small firms,17 providing them with more financial stability 
(Ungson et al., 1997). The government also offered incentives to Korean and foreign 
firms willing to invest in the new industries and granted tax privileges for a five year 
period.18 The government also made substantial investments in harbour facilities, water 
supply systems and roads for these industrial complexes (Enos and Park, 1988). 

Korea acquired technology mainly through licensing rather than through foreign 
direct investment to build local capabilities. We focus on the case of the Pohang Iron and 
Steel Company Ltd. (POSCO) (Westphal et al., 1985), which began as a government 
owned enterprise because of the size of investment (initially $5.8 million) but was later 
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privatised, to highlight the role played by the government in incubating technological 
capabilities. 

POSCO was founded in 1968 as a government-owned steel company and the first 
integrated iron and steel mill with a modern, large-scale, continuous production system of 
iron and steel making and rolling. POSCO went through three stages of expansion. 
Construction of the plant began in 1970 with a capacity of 1030 thousand metric tons  
per year of crude steel. In the first stage of expansion, completed in May 1976, steel 
capacity was increased to 2,600 thousand tons; in the second, completed in December 
1978, to 5, 500 thousand tons, and in the third, completed in 1981, to 8,500 thousand 
tons. In 2004, POSCO was the world’s 5th largest producer of crude steel. As the 
decision to shift to new technologies was outlined in the previous section, we focus on 
how POSCO graduated from a technology recipient to a technology adaptor, and became 
a global innovator (Enos and Park, 1988). 

Technology recipient. Entrepreneurial ventures in developing countries face the 
challenges of a shortage of capital for financing large scale projects and lack of 
technology. Consequently, a consortium named Korea International Steel Associates 
(KISA) was formed to raise capital for the project. It consisted of seven members from 
four countries: Koppers, Blaw Knox and Westinghouse Electric International from the 
USA, DEMAG and Siemens from West Germany; Societa Italiana Impianti from Italy; 
and Wellman Steel Works Engineering from England. France joined in later instead of 
Japan. However, the consortium was dissolved in 1969 because of its inability to raise 
funds. Subsequently, agreements were signed with the Japanese for loans totalling $123 
million and all major technology and facilities (Enos and Park, 1988). The Japanese 
contract specified the provision of help with planning and consulting, purchasing and 
construction, planning and execution of the construction and construction management 
system, and on-site assistance for start up and operation. 

Enos and Park (1988) document the challenges faced during construction of the first 
stage facilities, such as delays in the laying of concrete, necessitating two month long 
emergency works to compensate. However, POSCO’s employees worked round the clock 
and their efforts to learn built capabilities and established a tradition of early project 
completion. Initially, the major products of POSCO were hot rolled steel such as KSD 
3501, HRSI and KSD 3503 used for structural purposes; high tensile steel was developed 
in 1975. 

Technology adaptor. As local engineers learned from the effort to absorb the technology, 
reliance on foreign technical assistance was reduced. By 1981, POSCO depended  
solely on the Japan Group for the master engineering plan. Also, the Pohang University 
of Science and Technology (1986) and a R&D centre for Industrial Science  
and Technology were established to build science and technology capabilities and 
disseminate skills by forging links between academia and industry. 

Emphasis on learning continued and POSCO engineers succeeded in absorbing the 
technology of making high carbon steel and producing high tension steel of 55 Kg/mm2. 
Higher value-added products such as cold rolling coils and sheet, galvanised coils and 
sheet, as well as low-sulphur clean sheet and steel plate were included and further 
expansions were undertaken in the 1980s (Enos and Park, 1988). A strategy of exporting 
to other developing countries strengthened capabilities and helped to finance growth. 
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Global innovator. From 1993 onwards, POSCO entered the global market by  
obtaining ISO 9002 certification, and listing on the New York, London and Korean  
Stock Exchanges. In 1999 the company began to globalise operations by launching 
corporate-wide process innovation and Six Sigma initiatives to cultivate a continuous 
improvement culture. Information technology was also used to streamline operations  
(for example, via an enterprise portal) and implement activity based management. The 
company was privatised in 2000. Post 2000, the company achieved ISO/TS16949 
certification for its cold rolled steel quality management system in 2003 without reliance 
on external specialists. The company also focused on knowledge management through 
continuing education, R&D efforts (in 2002, R&D investment CAGR was 12%; R&D as 
a percentage of sales was 1.4%; source DTI Publications (2002), government of UK), 
collaborations with the Pohang Institute of Science and Technology (POSTECH), the 
University of Pittsburgh, and by establishing a Graduate Institute of Ferrous Technology 
at POSTECH in 2006. In 2006 POSCO was ranked third among global steel producers by 
the International Steel Institute. Similar developments in other manufacturing sectors (for 
example, automotives, electronic goods and semiconductors) have led to successful 
participation by Korean firms in global high technology markets indicating that building 
entrepreneurial capabilities by adapting to increasing returns technologies helps to 
catalyse development (Murphy et al., 1989). 

4.2 The Indian economy 

From the late 1950s, the Indian government pursued an industrial strategy directed 
towards conserving foreign exchange, producing heavy capital and intermediate goods 
domestically, building a science and technology infrastructure, and maintaining national 
ownership of industrial enterprises with a leading role for the public sector. The scale and 
capital intensity of the steel industry ensured that the only large integrated steel plants 
established after 1950 were government-owned – Steel Authority of India (SAIL) – with 
the exception of one private company, the Tata Iron and Steel Company (TISCO). India 
faced the same difficulties as Korea in obtaining financing. Consequently, all the Indian 
public sector plants were turnkey plants gifted by Russia, UK and West Germany and the 
best technology was not necessarily transferred. Both public and private sector projects 
faced challenges. SAIL was burdened with difficulties in transferring technology,  
poor engineering, failure to take account of local raw material characteristics (coal and 
ore were available but of poor quality), low capacity utilisation, price controls, and poor 
management which contributed to its lacklustre performance, overall. TISCO faced 
similar difficulties in obtaining quality inputs. Moreover, the government allowed only 
limited capacity expansion (from 1.3 m tons to 2.0 m tons in the late 1950s)  
and modernisation of its aging facilities was possible only in 1983, partly because  
of the threat of nationalisation and partly because price controls held back profitability 
(Lall, 1985). 

In contrast to the industrial policy followed by Korea which favoured large 
enterprises, Indian industrial policy focused on encouraging small enterprises while 
containing the growth of large private enterprises. Consequently, India’s progress was 
slow in comparison with other developing countries in the 1960s and 1970s. India’s 
manufacturing value added was $15.6 billion (in 1975 dollars, World Development 
Report, 1982) compared with $40.3 billion for Brazil, $23.4 for Mexico, $11.2 billion for 
Argentina, $10 billion for South Korea and $12.8 billion for Yugoslavia (Lall, 1985). 
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Value added as a percentage of GDP in 1999 was 25.9% as opposed to Korea’s 35.9%, 
and it remained 26.6% in India with Korea at 34.6% in 2003 (World Development 
Indicators, 2006). 

From 1974 on the Indian government required foreign owned affiliates to dilute their 
shareholding to 40% as a result of which about 60 companies closed operations in India. 
No foreign firms were permitted to enter strategic industries (such as computer hardware) 
and foreign firms were not permitted to undertake turnkey work until the 1980s, leading 
to reliance on domestic consultants and licensing to gain access to foreign technologies 
(Lall, 1985). 

These regulations were designed to protect indigenous technologies, to reduce royalty 
rates and the life of the agreement and ensure that technology was absorbed fully, and to 
permit the licensee to sublicense the technology locally. Existing Indian producers 
(including government owned enterprises), were protected regardless of efficiency, and 
the market was insulated from external competition (Lall, 1985) whereas Korean 
incentives to export resulted in earlier attempts to adjust to global standards and markets. 

However, low reliance on foreign technologies, together with efforts to boost 
indigenous R&D and local enterprise, ‘protected’ technological learning (Lall, 1985). 
While India was not a major exporter of capital goods among newly industrialising 
countries in 1978, the total value of product exports in this category was $421 million 
compared to $1.4 billion for Brazil, and $1.5 billion for South Korea. However, if exports 
of technology are considered per se, or accompanied by the sale of capital goods, India 
was among the leaders, in terms of value of exports and the range and complexity of 
technologies. Additionally, the departure of foreign computer firms created opportunities 
for new firms in business information services and software (Heeks, 1996). 

Economic liberalisation was accelerated by India’s financial crisis in 1991. Foreign 
competitors were once again permitted, leading Indian firms to forge joint ventures, 
license or import new technologies to enhance their competitiveness. By the end of the 
1990s, some leading Indian firms had expanded overseas emerging as new 
multinationals. Capability building in various sectors such as trucks, heavy equipment, 
chemicals and computer hardware led to an expansion of each sector, creating further 
demand for skills, suggesting that a virtuous cycle is initiated by adopting increasing 
returns technologies (Murphy et al., 1989; Arthur, 1989). The government continued to 
promote industry and entrepreneurship by easing regulations (Sinha, 2003). The case of 
TISCO is outlined below. 

Tata Iron and Steel Company (TISCO) 

In 1981–1982, India produced 1.3 million tons of pig iron and 8.8 million tons of mild 
steel and was the 16th largest steel producer in the world. There were six integrated steel 
plants, one in the private sector. We focus on TISCO, the largest private integrated  
steel producer and consistently the best performer in the steel industry because of efforts 
to indigenise technology, build its own capabilities in maintenance, and backward 
integration into manufacturing of equipment and R&D (Lall, 1987). We outline TISCO’s 
transformation from a technology recipient to a technology adaptor and finally, to a 
global innovator. 

Technology recipient. TISCO was founded by Jamshetji Tata in 1907 with technology 
from USA (Lala, 1981). The steel industry was granted tariff protection by the British 
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government from 1924 till 1941. In the 1950s and 1960s, Indian steel was much cheaper 
than imported steels. 

The import-substituting regime instituted by the 1960s reserved all future steel 
capacity for the public sector. Therefore, TISCO faced several challenges: the company 
had to achieve ‘satisfactory’ performance in order to continue its existence and avoid 
nationalisation. Price controls restrained local prices and reduced profitability; imports 
were permitted only when necessary to make up for shortfalls (Lall, 1987). 

TISCO, like SAIL also had problems with raw materials but overcame these 
challenges by retaining its own collieries and installing washing and blending facilities to 
alleviate the high ash content of coal used in steel production (Lall, 1987). Also, instead 
of relying on foreign equity or foreign licenses, TISCO obtained foreign technology in 
the form of individually recruited experts and equipment. Through efforts to absorb 
technology over 70 years of existence, the firm had built up a team of dedicated managers 
and technologists as well as a cohesive and skilled labour force. 

Technology adaptor. To compensate for difficulties in maintaining equipment and the 
scarcity of foreign exchange for spare parts, TISCO developed capabilities in project 
execution, as demonstrated by the establishment of its ‘Growth Shop’ which began as a 
maintenance facility for imported machinery and manufacturing spares. Likewise, to 
solve production inefficiencies resulting from poor raw materials, process engineering 
capabilities were developed by making improvements in the raw material and coke oven 
areas. Also, to substitute expensive imported materials with local materials, TISCO 
continued to introduce new steels developed from in-house R&D, a practice followed 
since the 1920s. Managing input costs was critical, particularly, since government price 
controls prevented firms from capitalising on a monopoly position. Other capabilities 
were developed in industrial engineering such as quality control, productivity monitoring, 
and cost evaluation (Lall, 1987). In 1983, TISCO launched its first expansion in almost 
30 years and began modernisation (Lall, 1987). 

TISCO modernised further in the 1990s by importing a new state-of-the-art blast 
furnace which was installed mainly by local engineers (with the help of local and foreign 
technical consultants) organised as a cross-functional team and learning was transferred 
to other divisions of the organisation and to suppliers. As in the case of POSCO, the blast 
furnace project team worked overtime to meet completion deadlines. By the late 1990s, 
the company focused on quality through continuous improvement, obtaining ISO 
certification and benchmarking progress against other global players. 

Global innovator. In 2000, a new cold rolling mill was installed using the same 
procedure; concurrently, an internal reorganisation to match new technology and enhance 
capabilities throughout the value chain was accomplished with the help of strategy 
consultants McKinsey and Company. Consequently, there was increased emphasis on 
value-added products, accelerating innovation through R&D, and patenting.  
The firm then began globalising via exports, overseas expansion, acquisition, and 
diversification into information technology based industries.19 TISCO was ranked the 
fifth largest steel producer in the world by the International Iron and Steel Institute  
in 2006. In 2007 TISCO completed the acquisition of a steel company in the UK.  
Thus, despite facing a difficult regulatory environment until the 1980s, TISCO emerged 
as a leader. At each stage of its evolution, new capabilities built through technology 
acquisition increased demand for new products and skills and led to the emergence of 
ancillary industries serving other heavy industries. An example is the manufacture 
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of bearings for trucks, cars and trains (lending credence to research on increasing  
returns technologies (Murphy et al., 1989; Arthur, 1989). Figures 2 and 3 provide  
macro-economic indicators showing the shift from agriculture to industry, manufacturing, 
and services. 

Figure 2 India: sectoral trends 

 

Figure 3 Korea: sectoral trends 
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5 Discussion 

This paper suggests that technology acquisition is inextricably linked with the 
development and diffusion of entrepreneurial capabilities in developing countries and 
provides support from case studies of the stages outlined above.20 In Korea, the steel 
industry was developed entirely by the public sector with the government assuming the 
role of entrepreneur (Duvall and Freeman, 1983). In contrast, the expansion of the Indian 
steel industry was inhibited by government policies that regulated prices and threatened 
nationalisation, but import substitution policies helped to build indigenous capabilities. 
Both countries used technology acquisition to foster entrepreneurship. While the 
timeframe and speed of evolution differed, firms in both countries followed a similar 
trajectory of technological development. Although TISCO was established in 1907, the 
regulatory environment impeded its expansion and entry into the global economy until 
the 1990s. POSCO evolved more rapidly because newer technologies were adopted at the 
outset in the 1970s while TISCO began modernisation only in the 1980s and was able to 
catch up in the 1990s. 

Other industries follow a similar evolutionary path, suggesting that the framework is 
more widely applicable. For example, the Indian software industry emerged to provide 
services to the domestic computer hardware industry (Heeks, 1996) and software firms 
gained global experience by interacting with international clients (Surie, 2007). Similarly, 
government investments in science and technology institutions led to the emergence of 
the biotechnology industry in India in the 1990s, attracting multinational corporations 
seeking low cost research capabilities. By the late 1990s, the Indian government had 
privatised some public companies, increasing entrepreneurial activity in many sectors, 
including education. Thus, despite late entry into the global economy, India is 
increasingly recognised as an important location for knowledge based industries.  
The success of leading firms also wrought cultural transformation, generating interest in 
entrepreneurship as a career of choice (Stiglitz, 2004). 

Examples in other countries include the evolution of entrepreneurial and 
technological capabilities in aircraft manufacturing by EMBRAER (Empresa Braziliera 
de Aeronáutica, S.A.), founded in 1960 in Brazil, and now a leading manufacturer of 
commercial and defense aircraft (Nelson, 1993). Similarly, the early history of Japanese 
industrial evolution also suggests that entrepreneurship and technological innovation  
co-evolved in the automobile industry (see Pascale, 1984 for details on the evolution of 
Honda; Nelson, 1960). 

Limitations 

Since the paper deals with the emergence of entrepreneurial capabilities via technological 
learning, a limitation is that it does not consider the impact of changes in exchange rates, 
trade regulations, or financial and macro-economic policies. Nevertheless, exchange rate 
stabilisation through macro-economic policies or an open trade regime in the absence  
of capability building is not sufficient to trigger entrepreneurship and development 
(Stiglitz, 2004; Baumol, 1990). For example, as the Indian case shows, despite facing a 
similar financial and trade regime TISCO performed better than SAIL, the public sector 
organisation, because of its own R&D efforts; it also acted entrepreneurially by 
manufacturing, domestically, components that could not be imported (Lall, 1987). 
Finally, the success of specific sectors such as the aircraft industry in Brazil and the early 
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history of industrialised countries like Britain, the USA (Licht, 1995) and Japan  
(Nelson, 1960) suggest support for this framework. 

6 Conclusion 

6.1 Implications for development 

In conclusion, our research has implications for the development of emerging economies.  

• Entrepreneurial capabilities are not built in a vacuum, but rather, in the context of 
learning via technology acquisition, as evidenced by the evolution of both Korean 
and Indian firms. Hence, establishment of rules to stimulate investment in new 
technology and learning can help to initiate development. 

• Appropriate government incentives and regulations are required to shape the 
industrial context and promote entrepreneurship in sunrise industries. While import 
substitution policies helped foster technical capabilities in India, inattention to 
incentives for global competitiveness and exports initially slowed expansion and 
entrepreneurship in the Indian steel industry. 

• Diffusing entrepreneurship involves expanding markets by achieving quality 
standards through benchmarking global leaders. The presence of competition appears 
to have spurred benchmarking and continuous innovation initiatives to raise quality 
both in the Korean and Indian firms suggesting that incentives to do so must be in 
place in developing countries to overcome a perception of low quality. 

• Entrepreneurship is fostered by reorganising to match technology. Both Korean and 
Indian firms implemented change successfully by adopting modes of organisation to 
match new technology at each stage of evolution, enabling them to reallocate and use 
resources more effectively. Reorganisation is especially critical in emerging 
economies with scarce resources and skills. 

• The development of new entrepreneurial and technological capabilities triggers  
a virtuous cycle of learning, innovation, expansion and cultural transformation 
(Murphy et al., 1989; Arthur, 1989; Stiglitz, 2004) in emerging economies.  
New industries evolve by shifting resources from older industries as observed for 
both countries in Figures 2 and 3. 

6.2 Implications for practice 

Future practice can be informed by the insights presented above. First, this research 
provides a template for the growth and development of new firms by nurturing 
entrepreneurship through new technology implementation. By innovating to take 
advantage of environmental conditions, benchmarking quality and cost against global 
leaders, and continuously raising capabilities and aspirations, leaders of new firms can 
help to enhance performance and achieve global competitiveness. Second, this template 
can also be used by firms to stimulate entrepreneurship and innovation in low-growth 
regions of industrialised countries. Third, this research has implications for public policy. 
Policy makers can enact incentives to create new locations of excellence by fostering 
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entrepreneurship in regions where it is lacking and by focusing on firms with the greatest 
potential for success in strategic industries. For example, the establishment of ‘scientific 
parks’ and incentives for new industries in industrialised and developing countries in 
areas where no such capabilities exist suggest that capabilities need to be nurtured. 

6.3 Future research 

Future research could validate the framework using data from other countries by studying 
the evolution of entrepreneurship in other sectors such as education, finance, and 
healthcare and by examining the impact of capability building in firms and industries on 
outward FDI flows from developing countries. Research could also study the impact  
of capability building strategies in new industrial regions in the USA such as  
Raleigh-Durham, North Carolina and Austin, Texas, and Maryland or similar regions in 
Europe. Other interesting questions include investigating the impact of increased 
entrepreneurship on:  

• the nature of industry evolution 

• performance differences between regions and nations 

• education, health, quality of life, and nature of society. 
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Notes 
1One reason is that standard neoclassical theory does not indicate a role for state intervention; in 
contrast, Nelson (1987) suggests that the role of the government may be important in supporting 
industrial R&D and the education of poor children. Likewise, Stiglitz (2004) notes the importance 
of government intervention. 

2See also Stiglitz (2004). 
3Korea is unique in that three-fourths of foreign educated students return home after university. 
4An exception is Santarelli and Vivarelli (2007) who discuss the literature on new firm formation, 
survival and growth in a survey article; however, their research also focuses on developed rather 
than emerging economies. 

5Bar-el and Felsenstein (1990) suggest that the industrialisation of rural areas can be encouraged by 
stimulating entrepreneurship in such regions. 

6While all engineers may not become entrepreneurs, Nelson (1987) points to the role of the 
indigenous science community in technology transfer and adaptation, as well as to development in 
less developed countries. 

7Surie (1996) provides details of adaptations Indian firms must make to adjust manufacturing to 
local conditions in the steel and earthmoving equipment industries. 

8Surie (1996) also outlines organisational changes firms must make to adjust to new manufacturing 
technologies. 

9Along with Nelson and Pack (1999) and Westphal et al. (1985) we argue that the adaptation of 
technology to suit a new environment constitutes innovation as it requires effort and involves 
Knightian uncertainty and risk (Nelson and Pack, 1999); hence, the technology need not be new to 
the world to constitute an innovation. The same applies for adaptations of organising principles 
and markets. 

10See Surie (2007) for a discussion of how capabilities were developed in new industries such as 
software and biotechnology in India. 

11This includes domestic innovation; see footnote 9 above. 
12While protection of domestic markets may be warranted in the initial stages, overprotection may 

stifle development. Moreover, domestic firms with internal capabilities that do expose themselves 
to international competition are likely to increase competitiveness by paying attention to and 
adopting international standards (Nelson and Pack, 1999). 

13We use the stages as device to communicate about evolution dynamics and changes over time. 
Firms may stagnate at a particular state if learning at that stage does not occur or competitive 
conditions are not favourable. 

14While some developing countries have flourished as ‘open economies’, others have floundered. 
Similarly there is a variation in the performance of industrialised countries tracked by ISI 
(Information Society Index). While the norm appears to be limited competitiveness irrespective 
of ‘openness’, we emphasise that stronger performance in a global economy requires capability 
building. 



 

 

   

 

   

   206 G. Surie and M. Torras    
 

    
 
 

   

15As the firm is a technology recipient from the start of its formation, we begin from the technology 
recipient stage and focus on the problems of the new venture together with capability building. 

16The use of the case study approach is very different from approaches used for large sample 
studies. The cases are offered as an illustration of the framework, not as proof. Cases are used to 
provide a richer understanding of the context and historical detail (Arthur (1989) has suggested 
that history matters because of path dependence, particularly in evolutionary theorising  
(Nelson and Winter, 2002). In particular, as each country goes through the industrialisation 
process facing a different set of context conditions, case studies allow us to examine these in 
more detail than a large sample study. However, the elaboration of particular situations in detail 
precludes us from ‘measuring’ significance since that is not a goal of this approach. 

17Earlier, a strategy followed by the chaebol was to delay payments to small firms to maintain 
flexibility and competitiveness in global markets, thus shifting the risk to the small business 
sector. 

18This suggests that government was setting the ground rules for encouraging entrepreneurship  
in new industries (Baumol, 1990). 

19This information is based on company interviews conducted with the strategic management team 
by the author. 

20In our cases, we have started from the technology recipient stage as the preceding sections 
outlines government involvement in new venture formation. While these stages are borne out in 
the cases provided in this paper, additional research using cases and data from other countries 
would confirm whether these are more universally applicable. 


