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ABSTRACT

The main focus of this paper is on individuals and/or groups of individuals who create or seize a

new technology-based or knowledge-intensive entrepreneurial opportunity. For this purpose, a

theoretical framework for studying entrepreneurship, using financial, social and human capital,

including social ties and networks, has been developed.  Research themes or questions

concerning how social ties and entrepreneurs’ background affect the funding, launching and

subsequent development of a new venture in high-tech or knowledge-intensive sectors are

outlined. Also of interest here is how the presence or absence of important environmental factors,

such as financing opportunities and involvement in a technology business incubator, can affect the

success or failure of entrepreneurial efforts.
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After reviewing the existing literature, the paper concludes by presenting future research

challenges and practical implications for organisations and individuals willing to take advantage

of entrepreneurial opportunities.
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1. INTRODUCTION

Previous studies have addressed R&D issues, as well as innovation and technology

management, primarily from the perspective of mature and large firms. Most firms in the

European Union (EU), however, are SMEs (EUROSTAT, 1995). On average, SMEs account for

83% of a country’s annual GNP growth (Reynolds et al., 1999; OECD, 1996), and may also

account for the majority of jobs in an economy. In Denmark, for example, 69.5% of the workforce

is employed in SMEs (EUROSTAT, 1995). There is increasing recognition of the importance of the

positive correlation between the creation of small firms and the impact of SMEs on a country’s

annual GNP growth and employment level (Birch, 1981; OECD, 1996).

SMEs’ importance for GNP growth and employment levels in national economies has also

aroused interest in the processes by which new firms are established and their probability of

success. In this light, a better understanding of entrepreneurs and their environment might be

helpful, since these are usually key actors in the discovery and exploitation of new opportunities.

Until recently, research investigating the founding of new businesses has mainly focused on the

personal characteristics of entrepreneurs (Brockhaus, 1982). Following the original work of

McClelland (McClelland, 1961), researchers have tried to list and describe the personality traits

that identify successful entrepreneurs (Timmons, 1985). A main criticism of this approach is that

it tends to underestimate the extent to which crucial skills can be acquired by learning (Deakins,

1996) and through previous failure in establishing new firms. A too narrow focus on personal

characteristics can also divert attention from the environment the entrepreneur has to operate in

(e.g. a country’s economic policy, as well as its dominant social norms), and from other

important structural and positional characteristics (e.g. social ties and networks).
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There are numerous empirical studies of entrepreneurship, but these are seldom linked to

conceptual schemes, typologies or theories. Moreover, only few of them specifically address

R&D and innovation and technology in connection with the entrepreneurial phenomenon. This

paper attempts to inject some order into the discussion of entrepreneurship by reviewing current

issues and emerging trends, through (i) clarifying key terms typically used in entrepreneurship

research; (ii) presenting a conceptual framework for assessing the entrepreneurial phases

resulting in success or failure; (iii) surveying and critically evaluating representative studies

according to the schemata provided (specifically, discussing research on technology- and

knowledge-intensive firms, social network theory and the entrepreneurial process/stages); (iv)

presenting implications for future research.

This review can be distinguished from earlier ones in that it tries to discuss and integrate

research from a variety of disciplines, such as psychology, sociology, management and

marketing.

The paper is organised as follows: Section 2 introduces definitions of the issues, and

presents a general framework describing how the new knowledge-based entrepreneurial

phenomenon is conceptualised in the context of this study. This includes a short introduction of

the specific issues in the research. Section 3 formulates the main research hypotheses. Finally,

Section 4 outlines some tentative conclusions and suggests implications for researchers and

practitioners.

2. THE ENTREPRENEURIAL PROCESS

In this paper, entrepreneurship is defined as the act of establishing a new venture. This

definition includes the separation from established firms (spin-offs), as long as the effort is

recognisable as that of an individual and not as a corporate or entrepreneurial act. The initiating
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entrepreneur is thus the person who has the idea for the venture and/or establishes the new

business. While the definition neither excludes partnerships or other collective action nor the

existence and importance of supporting entrepreneurs, the focus remains exclusively on the

original initiator/s (Gartner et al., 1994). Attention is also focused exclusively on firms that to a

significant extent depend on the development and/or application of scientific or technological skills

or knowledge, as defined below. While important, issues regarding craft-based firms established

for the sole purpose of self-employment are not discussed here.

2.1 New Technology-Based and Knowledge-Intensive Firms

As mentioned in the introduction, small firms are considered to be important catalysts for change

and innovative efforts. In recent years, interest has also increased in how new technology-based

small firms can help employment and GDP growth (Bollinger et al., 1983; OECD, 1996) in ever

faster changing high-technology markets (OECD, 1999). Such firms are seen as businesses

whose products or services are to some extent dependent on the application of scientific and/or

technological knowledge  (Allen, 1992). They can either use novel, advanced technology to

provide a new product or service, and/or employ existing technology in an innovative way. The

products of such a firm do not necessarily need to be technological, therefore (Allen, 1992).

Technology- or knowledge-based SMEs are often also high-growth SMEs (OECD, 1999). The

literature suggests that technology-based, or knowledge-intensive, high-growth SMEs are created

in various sectors of the economy such as biotechnology, computer technology, electronics,

information technology, materials technology and telecommunications (Allen, 1992). While this

paper focuses on such sectors, it will not specifically address small firms as such, being primarily

interested in the entrepreneurial phenomenon. While all start-ups are bound to be small, some of

them are likely to grow rapidly and become medium and large companies within a short time after

their establishment.
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In the following pages, we propose a causal model to show how social ties, the entrepreneur’s

background, and the surrounding institutional environment affect the funding, launching and

subsequent development/growth of a new business venture. The factors included in the model are

those believed to be important in understanding the entrepreneurial process, although their impact

has so far been largely under-researched.

2.2 The Entrepreneurial Phenomenon and Its Environment

The entrepreneur is a key factor to understand how and why new organisations are

established. Entrepreneurship as a function of this factor alone, however, is unable to fully

account for the phenomenon of entrepreneurship (Thornton, 1999).  Past research into how

personality traits distinguish successful entrepreneurs from others has, in fact, had limited

success (Brockhaus, 1982; Timmons, 1985).

A more recent strand of research emphasises the importance of external structural

influences on the creation, selection and survival of new ventures. This is generally referred to as

the “ecological” approach (Hannan, 1989; Aldrich, 1999), and is based on aggregated events at

the population level of analysis. Because entrepreneurial innovation is largely a function of

existing infrastructure at the industrial level, the ecological approach has been criticised by some

authors (e.g. Van de Ven and Garud 1989).

According to Shane and Venkataraman (2000), the choice of exploitation mode depends on

the nature of the industrial organisation (financing, first-mover advantages, low barriers to entry),

the opportunity (uncertainty prevails) and the appropriability regime (property and patent laws).

In addition to the influence of existing infrastructure on entrepreneurial development, Reynolds

(1991) has also suggested an extensive set of social networks as an important prerequisite for
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starting a successful new venture. Similarly, the existence of venture capital, business angels or

incubator regions and structures (i.e. Technology Business Incubators) are elements that have

all been put forward as essential ingredients in an entrepreneurial start-up (Thornton, 1999). This

suggests that both personal and business networks, as well as the institutional and social

environment in which the entrepreneurial process takes place, need to be taken into account.

2.2.1 Technology Business Incubator (TBI) Ventures vs. Others

As indicated above, TBIs might have some effect on the launch of a firm and during its pre-

growth phase. High-tech or knowledge-intensive firms are in fact likely to be more risky ventures

than traditional businesses (Allen, 1992), and might therefore benefit from the initial support of a

specialised institutional setting. Moreover, such firms are usually unable to quickly generate

revenue, and their success is difficult to predict (Allen, 1992). To reduce the risks, while at the

same time helping entrepreneurs launch new firms, governments and private entrepreneurs

have introduced various initiatives, including the establishment of TBIs that help obtain and/or

provide seed funding and advice (Bollinger et al., 1983)2. The literature highlights the importance

of TBIs in helping to reduce some of these risks while improving the chances for success (for an

extensive review, see Mian, 1997).

Apart from providing start-ups with building space in physical proximity to other firms, a TBI

can also give the new firm the opportunity to lease or rent space below market rates, though our

pilot study challenges this. Moreover, certain facilities, such as reception and canteen services,

can be shared between several firms, thus further helping to reduce costs (Miller and Cote,

                                                

2 In Denmark, TBIs take the form of Innovationsmiljøer (Innovation Centers) and Forskerparker (Science Parks),

respectively.



8 of 34

1987; Mian, 1997).  Just as important may be that a TBI can also offer financial, human and

social capital in the form of, for example, managerial and legal know-how (Mian, 1997).

Table 1 outlines the above in a more formal structure. At the moment, there is nothing in

the literature about TBI-sponsored and non-sponsored firms’ chances for success (Bugliarello,

1998). In Denmark, recent studies commissioned by the government to investigate the

performance of local TBIs have focused exclusively on firms established within such

environments (Erhvervsfremmestyrelsen, 2000). However, the literature stresses that

measuring these effects is difficult, and that TBIs have not always been as successful as

expected (Mian, 1997).

Table 1 suggests that, in order to better understand the importance of the support provided by

TBIs, it might be helpful to look at firms that have benefited from TBI resources vs. others. For

example, if TBIs are successful in reducing the risk of high-technology ventures for subsequent

investors (e.g. Allen, 1992), TBI-supported or related start-ups should do better in the

entrepreneurial tournament (see Hypothesis 2.3 and 3.2 in the following sections).

2.3 Growth, Success, Failure and Other Outcomes

The above suggests that the existing infrastructure, and the personal characteristics and social

ties of entrepreneurs play an important part in the foundation of a new business. However, the

literature also suggests that the success, failure or other outcome (e.g. a take-over) of a new

venture can be explained by organisational and environmental factors. Research shows that,

among other things, strategic factors influence the performance and possible survival of new

ventures (cf. Liebermann and Montgomery, 1988). For example, an entrepreneur and/or

manager must decide where to locate the new venture in order to obtain a competitive
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advantage (Besanko et al., 1996). However, not all competitive advantages and entrepreneurial

opportunities are immediately apparent to everyone, which results in an asymmetry of beliefs

about opportunities (Hayek, 1945).

An entrepreneur is expected to have special insights, or to possess special information, which

enable him/her to discover and explore entrepreneurial opportunities which others either fail to see

or mainly see a risk of failure.  This by no means implies that entrepreneurs never fail. On the

contrary: the creation of new firms has always been accompanied by the death of others - what is

generally referred to as  “creative destruction” (Schumpeter, 1939), or simply “business

dynamics” (Reynolds et al., 1999). Traditionally, economic growth is accompanied by company

turbulence or “churning” (Reynolds et al., 1999). It is evident, however, that the likelihood of

discovering entrepreneurial opportunities must be influenced by various factors. We propose that

human and social capital are useful theoretical stepping-stones to a further understanding of the

entrepreneurial phenomenon.

While the above indicates that the failure of new ventures is part of the entrepreneurial

tournament, research on new ventures seems to be biased towards successes (Shepherd,

1999). However, the past experience of an entrepreneur, including experiences from failed

ventures, can be invaluable to the success of new ventures.

In order to further our understanding of the entrepreneurial process, failures will also have to

be included in the study of entrepreneurship.  Our research will explicitly address this issue by

following entrepreneurs after the failure of their initiative, and by controlling whether and to what

extent previous experiences of failure influence the establishment and success of new

entrepreneurial attempts.

2.4 Towards the Development of a Causal Model of Entrepreneurial Success
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As discussed earlier, entrepreneurship is influenced by many different factors, and will result in

successes as well as failures. Entrepreneurs starting new knowledge-intensive or technology-

based firms are often scientists, or have a scientific or technical background and some prior

business experience in technology-related sectors. Frequently, they are also the inventors of the

new product (Roberts, 1991). The following section presents a framework for identifying the key

factors affecting entrepreneurship, which are also included in this study (Figure 1).

------------------------------
Insert Figure 1 about here
------------------------------

Figure 1 illustrates how various factors, such as social, human and financial capital, as

well as the characteristics of the market, contribute to the success of an entrepreneurial

venture. The figure is divided into two levels of analysis. The first level focuses on the

entrepreneur as an individual social actor, while the second concerns the newly established firm.

During the early stages of a new venture’s development, the characteristics of both the

entrepreneur and the market are likely to be the best indicators of the firm’s success and early

growth. Later on, however, the firm is likely to become increasingly independent of the

entrepreneur, in part because s/he will typically give up part of his control and ownership of the

firm to obtain new financial capital. At this stage, the firm’s success is likely to become an

additional, independent factor for access to new funding opportunities.

An entrepreneur’s social capital consists of all the social relationships and social structures

that can be used to achieve his goals. Social capital is the result of a dynamic interaction, and is

potentially present in all non-conflict-based social relations. However, it only becomes “capital”

when it is used by actors in concrete situations (Coleman, 1990; Pizzorno, 1999; Portes, 1998).

Individual social capital consists of the set of social relations (social ties) surrounding the actor –

in our case, the entrepreneur – that can more or less be consciously mobilised when needed.

The person’s gender, age and family background are generally expected to influence the number
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and type of social ties. For example, a person with extensive business experience will have

access to people with special know-how, while a graduating student is likely to lack such

contacts (Campbell and Heffernan, 1981). These social relations (or ties) can be private or

business-related (cf. Figure 1).

Collective social capital is the result of all social interactions and relations that take place, or

have taken place, in a given society. Social capital gives rise to what is defined as the

“institutional environment.” For example, Maurice et al. (1980) found in their study that

organisational processes develop within an institutional logic that is unique to a society. This

institutional logic includes norms and values, as well as the interpersonal trust level. Trust is

defined as confidence in others’ moral integrity or goodwill in dealing with unpredictable issues

(Ring and Van de Ven, 1994).

Collective social capital is also “structural embeddedness,” which implies that the

entrepreneur’s position may affect the possible success of a new venture. Varying levels of and

unique access to collective social capital, e.g. via the support of a TBI’s facilities and resource

network, can give rise to a particular set of economic opportunities. The latter help explain

different behaviours in response to seemingly identical environmental uncertainty (Burt, 1992).

We define human capital as resulting from the experience and educational background of the

entrepreneur (see also Figure 1). Experience and education can be general, or related

specifically to the business sector and entrepreneurial activity. In this sense, the number of

years, as well as level and type, of education, including courses and languages, are part of the

human capital at the disposal of the entrepreneur. Again, also in this case, age, gender and

socio-economic background of the family of origin are likely to influence the educational and

professional opportunities and choices of future entrepreneurs.
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According to Figure 1, financial capital can be made up of personal and general funds.

Personal funds can be sweat equity (i.e. time invested by the entrepreneur without getting paid),

an entrepreneur’s own funds, and help from family and friends, as well as bank loans based on

personal collateral. Other capital might include seed funding from a development agency,

government–backed loans, or funds from a venture capital (VC) firm (Shepherd, 1999).

All three types of capital - social, human and financial - are assumed to be related to each

other, as shown in Figure 1. For example, social capital in the form of contacts to certain

resource centres (e.g. government agencies) may help securing external funding. Later on, the

firm’s success might allow the hiring of the new human capital needed to increase the probability

of success, thereby creating additional individual and social capital.

An entrepreneur may decide to launch a new venture if s/he has the human, social and

financial capital needed to start a firm. If not, s/he may decide that additional financial or human

capital is needed first, and try to get another partner and more financing in order to launch or

expand the firm. Social, human and financial capital thus come into play both before the launch

and during the various initial phases of a new firm.

The model in Figure 1 outlines a causal model to be tested after a subsequent data collection

phase.  Human, social and financial capital, together with the type of company and

characteristics of the market, constitute the four main factors or latent variables influencing the

success of new ventures. A new venture’s success is defined first and foremost as its survival,

and secondly as its growth. Growth might be measured through different indicators, such as an

increase in the number of employees, or the firm’s capital, sales, revenue, profit and so forth.

For this research, various measures of growth will therefore be combined in an overall index of

growth.
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Internationalisation is seen here as a “split variable”. In other words, since internationalising

and non-internationalising firms are likely to follow different paths of growth, and the definition of

growth itself might need to be different for the two kinds of enterprises, they will be treated

separately.

Various authors have proposed different phases through which entrepreneurs are supposed

to pass in the process of establishing new ventures (Wilken, 1979; Roberts, 1990; Roberts,

1991; Gattiker and Ulhøi, 2000). For the purposes of this research, these have been summarised

into two generic stages, namely the pre-growth/development stage and the first growth phase of

entrepreneurship (cf. Table 1).

During the “development stage”, initial problems have not yet been overcome, and the firm is

typically dependent on either the support of an incubator environment, other institutions, or

persons providing resources at low cost, such as partners working without salary in their spare

time (“sweat equity”). Some entrepreneurs may still be working for the source organisation, such

as their previous employer. Thus, the source organisation, which in the case of technology or

knowledge-intensive firms is likely to be a university or research centre or unit, may allow the

entrepreneur to exploit various resources in order to carry out R&D (Roberts, 1991). At this

stage, entrepreneurs might also rely on private resources, e.g. personal savings or loans from

friends or family. A bank loan may be guaranteed by personal collateral (Roberts, 1991). Since it

is often difficult to predict the potential for success of high-technology firms, this makes them

less attractive to venture capitalists than conventional businesses (Allen, 1992).

Previously used resources should have culminated in technology assets. Resources can

have been used to draw up a well-developed business plan, produce a working prototype, or

obtain a patent. Receiving resources and commitments requires trust. Better technology assets

can be interpreted by investors as the additional information they need to reduce risk (Rosen and
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Olshavsky, 1987) and negative prospects. Finally, providing important information to investors

should also increase trust in a project by helping them to reduce their risk perception (McNamara

and Bromiley, 1999; Ring and Van de Ven, 1994).

Once the firm has survived the initial establishment phase, it is expected to enter its first

growth phase. Growth may result in the enterprise leaving the incubator environment if it was

launched in such an environment. These types of enterprise are likely to be 2-3 years old

(Gattiker and Ulhøi, 2000). However, some data suggest that new technology-based firms might

stay in the incubator for up to 3-5 years (OECD, 1997).

3. RESOURCES AND ENTREPRENEURSHIP

Figure 1 illustrates a causal model of the entrepreneurial process.

The relationships shown need testing, and the subsequent findings may lead to modifications

of the proposed model.  Nevertheless, we have put forward a number of research hypotheses

based on this model and the literature review above. In the following sections, we will discuss the

factors supposed to influence the entrepreneurial process - human, social, financial capital, and

the main issues related to technology and market characteristics - in more detail.

3.1 Human capital

Figure 1 suggests that human capital consists of specific (e.g. industry experience) and

general (e.g. length of education) human capital. Entrepreneurs have different educational and

professional backgrounds, and these are likely to have a strong influence, in terms of competitive

advantages and disadvantages, on the process of starting a new business (Roberts, 1991).
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Differences in human capital might be distinguishable based on the entrepreneur’s background,

e.g. academia, business and venture capital firms or investors (Allen, 1992).

Academics, for example, are likely to have a strong technical and/or professional background,

easy access to R&D facilities, and perhaps also a clear idea about the present and future needs

of the market. Moreover, they might have a variety of important connections (personal and

institutional networks). However, they are likely to lack crucial managerial skills, including the

ability to envision practical applications of their own ideas and the necessary managerial and

market experiences. Academics are also generally aware of the importance of protecting

intellectual rights, particularly when external sponsorship is involved (Allen, 1992). This is at least

true for natural scientists, engineers, and others with similar backgrounds.

Entrepreneurs coming from the industry are likely to know how to transform innovative ideas

into marketable products. In addition, they might have a good insight into the business world,

clear ideas about what is needed for the success of a new business, and personal ties to

business people with important skills (Gattiker and Ulhøi, 2000). Some have also suggested that

a distinction should be drawn between novices and ‘average’ or ‘typical’ entrepreneurs and

experienced founders. The habitual entrepreneur starts new businesses and usually moves on

after a few years (McMillan, 1986).

Entrepreneurs with experience in venture capital firms might have important connections to

possible sources of financial capital, but lack technical and managerial skills.

Entrepreneurs’ educational and professional experiences directly related to their new venture

are sometimes referred to as “specific human capital” (Cressy, 1999). These experiences might

be very important for the success of a new venture. When evaluating the probability of an

entrepreneur’s success, therefore, it is important to take previous experiences into account, e.g.
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whether they attended business or technical schools and courses, or have already established a

firm (Starr et al., 1993). Based on the above, we now propose the first hypothesis:

Hypothesis 1.1: The growth of new ventures (e.g. employment, sales, revenue and
profits) will be positively affected by entrepreneur(s) with critical competencies
and specific human capital, such as:

a) technical (e.g. science education)
b) managerial (e.g. habitual entrepreneur)
c) market-related areas (e.g. experience in same industry)

The success of a new venture might also be influenced by “general human capital” (Cressy,

1999), which we define as consisting of length of education, previous work experience in other

sectors, and knowledge of languages that may ease or foster the early establishment of

international connections (see section 3.4).

All the above elements can contribute to the ability of the entrepreneur to discover new

opportunities and find the best way to take advantage of them. The above suggests testing the

following hypothesis:

Hypothesis 1.2: The growth of new ventures (e.g. employment, sales, revenue and
profits) will be positively affected by entrepreneur(s) with general human capital,
such as:

a) a higher academic degree
b) other professional experiences

Age, gender, and other socio-economic background variables can also influence the

formation of general, as well as specific, human capital. For example, previous studies report

that women face disadvantages in the entrepreneurial tournament, which in some cases affect

business growth negatively (Moore and Buttner, 1997). Moreover, women tend to choose certain

types of educational institutions or courses that do not help them develop the kind of human
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capital required to be a successful entrepreneur. This choice might also exclude them from

important social networks.

 Cressy (1999) found in his study that age, understood as “owner’s maturity”, affects a new

venture’s possibility of success and growth positively through the impact on the increased

human capital.

Again, having successful entrepreneurs in the family should help the individual secure the

human and social capital needed to succeed (Beyers et al., 1998).

All these elements can affect the entrepreneurial attempt directly and/or indirectly. In

particular, they might affect the ability of the entrepreneur to select an effective managerial team,

obtain initial and seed capital, establish useful personal and institutional contacts, and discover

opportunities for expansion in foreign markets (Reynolds and White, 1996). This results in the

following additional hypothesis:

Hypothesis 1.3: The growth of new ventures (e.g. employment, sales, revenue and
profits) will be indirectly, positively affected by entrepreneur(s) who are:

a) male
b) older
c) from a family of entrepreneurs

3.2.Social Capital

As Figure 1 indicates, social capital consists of individual and collective social networks, ties

and structures that help the individual get access to information and know-how. According to

Aldrich and Widenmeyer (1993), social ties connecting entrepreneurs to resource providers (e.g.

other entrepreneurs and knowledgeable individuals) facilitate the acquisition of resources and the

exploitation of opportunities.
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Social ties can be strong or weak. Supporters of the weak-ties hypothesis argue that these

are more effective means for knowledge-sharing. A person who belongs to a social network with

weak ties is more likely to gain access to new information than if he was exclusively surrounded

by strong ties (Granovetter, 1973, 1974). In order to obtain information and establish business

relations, the entrepreneur needs to be in contact with other persons who can provide

complementary knowledge and resources (Johannisson, 1988; Larson, 1991; Bollinger et al.,

1983). These persons are likely to be accessible, directly or indirectly, through private or

business-related ties.

In the literature, weak ties have often been associated with the generation of ideas, whereas

strong ties tend to be related to problem-solving (Leonard-Barton and Sinha, 1993; Henderson

and Cockburn, 1994; Eisenhardt and Tabrizi, 1995; Hansen, 1999). Unfortunately, it is still

unclear precisely how weak social ties come into play in new technology- or knowledge-based

firms. However, innovation literature emphasises the fact that close and frequent social

interaction between relevant internal groups and functions during the internal development

process improves the effectiveness of the innovation process (Ebadi, Utterback, 1984; Leonard-

Barton and Sinha, 1993; Henderson and Cockburn, 1994; Eisenhardt and Tabrizi, 1995). We

therefore propose to test the following hypothesis:

Hypothesis 2.1: The growth of new ventures (e.g. employment, sales, revenue and
profits) will be positively affected by entrepreneurs with access to a social
network made up of weak ties.

In addition to weak social ties, strong ties based on personal relationships may also play an

important role for an entrepreneur. Hu and Kronelliussen (1997) write that personal ties result in

improved company performance. Support, knowledge, and complementary resources can be

acquired through such ties, which lead to social co-operation between key players (e.g.

Johanson and Mattsson, 1987). Powell (1990) attributes success in inter-organisational relations
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to sentiments of friendship and a sense of diffusing personal obligations (social contracts) which

arises between people involved in exchange relationships.

Beyers et al. (1998) suggested that researchers should focus attention on “other people”

with “whom the entrepreneur spends time and how they respond” (p. 1-5). In turn, this will permit

the study of how social networks help the individual to obtain vital input in the competition for

scarce resources. This suggests that the following hypothesis should be tested:

Hypothesis 2.2: The growth of new ventures (e.g. employment, sales, revenue and
profits) will be positively affected by partners having strong social ties amongst:

a) each other, and
b) with co-operating parties (e.g. board members and investors).

As pointed out earlier, institutions and interpersonal contacts constitute what we refer to as

“collective social capital”. They can either hinder or support the entrepreneur’s efforts to mobilise

additional resources for the venture. Being supported by a TBI or related/located at a TBI

represents social capital that, in turn, should help reducing the perceived risk of a project from an

investor’s perspective (Bugliarello 1998). Moreover, the access to TBIs may result in the TBI

providing the firms with access to seed money and other support. Accordingly, a new venture’s

success could be influenced by a TBI in several ways. Direct influence could be exercised

through the funding of the new venture, or the distribution of financial capital (Bugliarello 1998).

Active participation of the TBI in the project’s development (e.g., writing business plan and

assessing market potential) or being involved in the management of the firm after its

establishment, would instead represent forms of indirect contribution through the delivery of

additional human capital, e.g., finding a manager (Mian 1997).
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In other words, TBIs can offer the entrepreneur an indirect contribution in terms of business

and advice ties (social capital). These ties can be established with consultants, with other

entrepreneurs or with investors (e.g., Hu & Kronelliussen 1997).  Hence, we propose the

following hypothesis:

Hypothesis 2.3: The growth of new ventures (e.g. employment, sales, revenue, and
profits) will be positively affected by entrepreneurs with access to a TBI’s
resources (e.g. financial, social and human capital).

3.3 Financial Capital

Financial capital is an important strategic asset, which is needed for the foundation, survival

and growth of any new venture. The search for external capital (investors) is likely to be the

activity that takes up most of the time of new as well as established entrepreneurs. This means

that, while financial capital is an important factor in the entrepreneurial process, it is also an

intermediate goal on which other resources are spent, especially human and social capital.

New technology- or knowledge-based firms have distinctive financial needs during their

various evolutionary stages. The pre-company stage, where laboratory and other facilities of a

“source-organisation”, or the basement of the entrepreneur’s own house, often fulfil the need for

financial capital, is followed by the pre-growth or development stage. In this stage, the company

still often lacks an operating prototype, and has not yet worked out a very well developed

business plan - if it has one at all. Here, the risk is still substantial, and unless seed funding is

provided by a TBI, it can sometimes be difficult for the venture to get established (Bugliarello,

1998).



21 of 34

Shane and Venkataraman (2000) note that, even when exploring an opportunity, uncertainty

prevails and the venture may fail. Financing is thus affected by the potential risk inherent in any

new venture (Gattiker and Ulhøi, 2000). Since the future success of new technology- or

knowledge-based firms is difficult to predict, and such ventures are more risky than traditional

businesses, obtaining capital may be particularly difficult (Allen, 1992).

According to risk theory, risk assessment is based on the individual’s perception of the

likelihood of loss associated with an investment decision (Kahneman and Tversky, 1979;

McNamara and Bromiley, 1999). Perceived risk is associated with a need to identify and

measure the risk(s) an entrepreneur or firm is exposed to, and to what extent (Hodder, 1999).

Risk aversion, in turn, is strongly influenced by whether or not trust exists between the actors

involved. Studies have shown that, when individuals evaluate situations associated with risk,

there is a positive relationship between risk and return and a negative relationship between risk

and loss (Kahneman and Tversky, 1979).

However, if positive prospects are associated with a risk decision, and they are not

significantly different from ones associated with the non-risk choice, people will opt for the non-

risk choice (Gottfries and Hylton, 1987; Kuehlberger et al., 1999). Moreover, the more complex

the technology, the more difficult the risk assessment procedure for potential investors. Investors

will therefore prefer less risky choices (Philpott, 1994) that require less funding, thereby reducing

the negative prospects of the loss of their investment (Kahneman and Tversky, 1979).

In traditional organisations, complexity of technology may require radical changes in users’

habitual behaviour, thereby making its adoption and diffusion more difficult to assess and predict

(Gattiker, 2000) for potential investors.

Moreover, complex technologies tend to require heavy investment before a prototype is ready

to go to the market.
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This leads to the following hypothesis:

Hypothesis 3.1: Obtaining capital or financing for projects/firms is negatively
affected by trying to obtain funding for (relatively):

a) complex technology requiring
b) heavy investment.

Investors’ perceived risks of a venture’s possible success may also be influenced by the

characteristics of the firm and its development. Potential investors’ will, for example, be more

likely to trust a project if the entrepreneur has invested his own capital (human, social or

financial) in it. This will give investors the impression that the entrepreneur has the goodwill and

moral integrity needed to deal with unpredictable events and situations (Ring and Van de Ven,

1994). In other words, the risk perception of potential investors can be softened if entrepreneurs

have already invested their personal capital and time (i.e. ‘sweat equity’) in the project.

If, therefore, an entrepreneur has spent his time developing a comprehensive business plan

or product prototype at an early stage in the project, risk perception should be reduced (Deakins,

1996) and the likelihood of obtaining capital should increase. This leads to the following

hypothesis:

Hypothesis 3.2: Obtaining capital or financing for projects/firms is positively
affected by previously having

a) invested private funds and/or sweat equity
b) obtained seed money (e.g. government, TBI or other)

In general, high-tech entrepreneurs have proved unwilling to give up control in the first stages of

new ventures (Philpott, 1994). However, entrepreneurs may have to give up part of their equity,

depending on how investors perceive the risk. Risk perceptions are affected positively by several
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factors, thereby reducing the percentage of equity and control that entrepreneurs might have to

give up in order to obtain capital.

Among other things, technology assets can influence the total amount of equity to be invested

in a new venture as well as the percentage of equity remaining to the entrepreneur. For example,

while the overall amount of equity or capital can rise rapidly with additional investment, the

entrepreneur’s share might actually be reduced (i.e. s/he is left with a smaller piece of a larger

cake). In contrast, the entrepreneur can increase his share of the equity if important milestones

are reached, thereby ensuring new capital while at the same time investors reduce their share

(Gattiker and Ulhøi, 2000).

Success paired with rapid growth during the first few years requires additional equity and risk

capital, which, in turn, will often push the entrepreneur’s ownership below 50% (e.g. Beyers et

al., 1998; Gartner et al., 1994). An entrepreneur can have invested sweat equity and own capital

beforehand (Deakins, 1996), however, which can have a positive effect on the valuation of the

firm for parties considering investments. This leads to the following hypothesis:

Hypothesis 3.3: Entrepreneurs seeking capital/financing or venture capital will
retain a larger share of the equity if:

a) they have invested their own capital and time in the project
b) a functioning prototype exists and/or property rights can be secured
c) (e.g. patent)

3.4 Internationalisation of high-tech start-ups

As discussed above, internationalisation is a characteristic path of development for some

firms. Research has found that most of the conventional companies in traditional industries that
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internationalise at some point in their development tend to act in accordance with the so-called

“stage theory.” According to this theory, firms internationalise in a slow and incremental manner,

increasing their internationalisation if and when they gain the necessary experience and

knowledge. In recent years, however, new technology-based or knowledge-intensive firms show

an increasing tendency to be “born global,” by which is meant that they start interacting globally

shortly after their launch (Jolly and Alahuhta, 1992; Madsen et al., 1999; Vahlne, 2000).

Research into technology-based firms indicates that rapid internationalisation has a positive

effect on growth (Bell, 1995). Of particular interest here is how the entrepreneur’s human and

social capital helps the firm to expand beyond domestic markets. Research also suggests that

living abroad, and having first-hand knowledge of foreign markets and business opportunities due

to previous working experiences, helps a person succeed in other businesses with

internationalisation activities (Burgel and Murray, 1998).

The above suggests that specific human capital, such as work experience abroad and

knowledge of other languages, should help a new venture to expand into foreign markets. To the

best of our knowledge, such research on new technology-based or knowledge-intensive firms is

lacking, which suggests the following hypothesis:

Hypothesis 4.1: Success in the internationalisation of a technology-based or
knowledge-intensive firm will be positively affected by entrepreneur(s) with
critical competencies and specific human capital, including having:

a) worked abroad
b) studied abroad
c) knowledge of foreign languages

Moreover, the establishment of personal or business-related international connections might

ease expansion in foreign markets, due to the information gained through social ties (see section
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3.2). In fact, though, as previously mentioned, there is no general agreement among authors

about the relative importance of weak and strong ties with regard to either employment and

mobility (Granovetter, 1974; Burt, 1992), or entrepreneurship (Light, 1984; Light and Bonacich,

1988), there is little doubt that social ties and social capital are among the most important

vehicles of strategic information. This is especially true for situations where actors enter

“unknown territory”, such as new jobs or markets. This leads to the last hypothesis:

Hypothesis 4.2: Success in the internationalisation of a technology-based or
knowledge-intensive firm will be positively affected by entrepreneur(s) with
critical international, personal or business-related social relations (ties).

4. CONCLUSIONS AND IMPLICATIONS

A first important conclusion that can be drawn from the literature reviewed in this paper is

that, in the fields of entrepreneurship, strategy and social networks, there is a limited cross-

feeding and integration of research results. Such a limited exchange of ideas across disciplines

is a stumbling block to our understanding of entrepreneurship and of how individuals exploit

entrepreneurial opportunities. We therefore argue, along with Blalock (1984), that, to better

understand how people use social, human and financial capital in the entrepreneurial

tournament, researchers should adopt an interdisciplinary approach.

New technology- and knowledge-intensive firms contribute greatly to the economic success

of a country, both in terms of exports, employment, innovation, and R&D. This is widely

recognised (Bollinger et al., 1983), and governments are trying in various ways to foster the

development of such firms. However, efficient measures can only be developed based on a

thorough understanding of the complex dynamics underlying the entrepreneurial process in this
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sector. Moreover, a greater awareness of the factors which facilitate or hamper the discovery

and exploitation of entrepreneurial opportunities, and of the various phases through which the

entrepreneurial process passes, might help entrepreneurs develop more advanced strategies.

Our understanding of what makes new technology-based or knowledge-intensive firms succeed

involves a variety of factors. Some of these refer directly to the entrepreneur as an individual

embedded in a social context, others to the new firm as an actor itself, in a context characterised

by a certain institutional setting. All these elements interact and influence each other at any given

time and across time. We propose, therefore, to investigate them through a variety and

combination of different methods (surveys and in-depth qualitative interviews), and in a

longitudinal perspective.

Finally, entrepreneurial success is closely related to the experience of failure. Previous

failures contribute to the development of an entrepreneur’s human capital through the natural

process of learning. In addition, the general acceptance of the risks connected with

entrepreneurship, including the possibility of failure and bankruptcy, constitute an important

aspect of the social environment influencing a country’s economic activity. For these reasons,

we have decided to explicitly include this issue in our investigation.

In light of the information gathered, and of the practical needs of knowledge expressed by the

public and the private sector in Denmark, we have formulated a set of research hypotheses that

will be tested during the empirical part of the research. These hypotheses are summarised in a

causal and process model of entrepreneurship, which will be subjected to empirical verification.

BIBLIOGRAPHICAL REFERENCES

Aldrich, H. (1999). Organizations Evolving. London, Sage.



27 of 34

Aldrich H. and G. Wiedenmayer (1993). “From traits to rates: An ecological perspective on

organizational foundings." Advances in Entrepreneurship, Firm Emergence, and Growth, 1: 145-

195.

Allen, J. (1992). Starting a Technology Business. London, Pitman.

Bell, J. (1995). “The Internationalization of Small Computer Software Firms-a further Challenge

to "Stage" Theories.” European Journal of Small Business Management 30: 13-24.

Besanko, D., D. Dranove, M. Shanley (1996). The Economics of Strategy, New York, Wiley.

Beyers, T., H. Kist, R.I. Sutton (1998). Characteristics of the entrepreneur: social creaturs, not

solo heroes. The technology management handbook. Dorf and R.C. Boca Raton, CRC Press

and IEEE Press.

Birch, D. (1981). “Who creates jobs?” The Public Interest 65: 3-14.

Blalock,H.M. (1984), Basic dilemmas in the Social Sciences. Beverly Hills, CA, Sage.

Bollinger, L., K. Hope, J. Utterback (1983). “A review of literature and hypotheses on new

technology-based firms.” Research Policy 12: 1-4.

Brockhaus, R. H. S. (1982). The psychology of the entrepreneur. Encyclopedia of

entrepreneurship. C. A. Kent, D. L. Sexton and K. H. Vesper. Englewood Cliffs, NJ, Prentice-Hall.

Bugliarello, G. (1998). Knowledge parks and incubators. The handbook of technology

management. Dorf and R.C. Boca Raton, FL, CRC Press Inc.: 1.41-1.49.



28 of 34

Burgel, O. and G.C. Murray (1998) ”The International Activities of British Start-Up Companies in

High-Technology Industries: Differences Between Internationalisers and Non-Internationalisers.”

Frontiers of Entrepreneurship Research, Boston, Babson College.

Burt, R. S. (1992). Structural holes: The social structure of competition. Cambridge, MA, Harvard

University Press.

Campbell, R. E. and J. M. Heffernan (1981). Adult vocational behavior. Handbook of Vocational

Psychology. Walsh, V.b., Osipow and S.H. Mahwah, NJ, Lawrence Erlbaum. 1, Foundations:

223-262.

Coleman, J. S. (1990). Foundation of Social Theory. Cambridge, MA, The Belknap Press of

Harvard University Press.

Cressy R. (1999). "Small business failure: Failure to fund or failure to learn?" Entrepreneurship,

Small and Medium-Sized Enterprises and the Macroeconomy, Acs, Zoltan J., Carlsson B.,

Karlsson C. (eds.). Cambridge, Cambridge University Press.

Deakins, D. (1996). Entrepreneurship and small firms. London, McGraw Hill.

Ebadi, Y. M. and J.M. Utterback (1984). “The effects of communication on technological

innovation.” Management Science 30(5): 572-585.

Eisenhardt, K. M. and B. N. Tabrizi (1995). “Accelerating Adaptive Processes: Product Innovation

in the Global Computer Industry.” Administrative Science Quaterly 40: 84-110.



29 of 34

Ehrvervsfremmestyrelsen, (2000) Evaluering af Innovationsmiljøer - Hovedrapprot -

http://www.efs.dk/publikationer/rapporter/innovationmiljoeer/all.htm

EUROSTAT (1995). Enterprises in Europe: data 1994-95. Fifth Report, EUROSTAT.

Gartner, W. B., K. G. Shaver, E. Gatewood, J.A. Katz (1994). “Finding the entrepreneur in

entrepreneurship. (Editorial).” Entrepreneurship: Theory and Practice. 18(3): 5-9.

Gattiker, U. E. (2000). Internet Challenges: Cultural, Organizational and Political Issues. Mahwah,

NJ, Laurence Erlbaum.

Gattiker, U. E. and J. P. Ulhøi (2000). The Enterpreneurial Phenomena in a Cross-National

context. Handbook of organizational behavior. G. R. New York and Basel, Marcel Dekker: 389-

414.

Gottfries, N. and K. Hylton (1987) “Are M.I.T. students rational? “Journal of Economic Behavior

and Organization. 8: 113-120.

Granovetter, M. S. (1973). “The Strength of Weak Ties.” American Journal of Sociology 78(6):

1360-1380.

Granovetter, M.S. (1974). Getting a job: a study of contests and careers. Cambridge MA. Harvard

University Press.

Hayek (1945) “The use of knowledge in society“. American Economic Review , 35: 519-30.

Hannan, M. T. F. (1989). Organizational Ecology. Cambridge (Mass.), Harvard University Press.



30 of 34

Hansen, M. T. (1999). “The search-transfer problem: The role of weak ties in sharing knowledge

across organization subunits.” Administrative Science Quaterly 44: 82-111.

Henderson, R. and I. Cockburn (1994). “Measuring Competence? Exploring Firm Effects in

Pharmaceutical Research.” Strategic Management Journal 15: 63-84.

Hodder, J. E. (1999). Risk management and assessment. The technology management

handbook. R. C. Dorf. Boca Raton, Fl., CRC Press in cooperation with IEEE Press: 8.15-8.20.

Hu, Y. and T. Korneliussen (1997) “The effects of personal ties and reciprocity on the

performance of small firms in horizontal strategic alliances." Scandinavian Journal of

Management 13(2):159-173.

Johannisson, B. (1988). “Business formation - A network approach.” Scandinavian Journal of

Management 4(3/4): 83-99.

Johanson, J. and L.G. Mattson(1987) “Interorganizational relations in industrial systems: A

network approach compared with the transaction-cost approach. “International Studies of

Management and Organization 17(2): 34-48.

Jolly, V. and M. Alahuhta (1992). “Challenging the incumbents: how High Technology Start-Ups

compete Globally.” Journal of Strategic Change 1: 71-82.

Kahneman,D. and A. Tversky (1979) “Prospect theory: An Analysis of decisions under risk. “

Econometrica 47(2): 263-291.



31 of 34

Kuehlberger, A., M. Schulte-Mecklenbeck, J. Perner (1999) “The Effects of Framing, Reflection,

Probability, and Payoff on Risk Preference in Choice Tasks“ Organizational Behavior and

Human Decision Processes. 78(3): 204-231.

Larson, A. (1991). “Partner networks: Levaraging external ties to improve entrepreneurial

performance.” Journal of Business Venturing 6: 173-188.

Leonard-Barton, D. and D.K. Sinha (1993). “Developer-user interaction and user satisfaction in

internal technology transfer.” Academy of Management Journal 36(5): 1125-1131.

Liebermann, M.B. Montgomery D.B. (1988). ”First-Mover Advantages", Strategic Management

Journal. 9:41-58.

Light, I. (1984) ”Immigrant and ethnic enterprise in North America. ” Ethnic and Racial Studies. 7:

195-216.

Light, I. Bonacich, E. (1988) Immigrant Entrepreneurs: Koreans in Los Angeles 1965-1982.

Berkeley, University of California Press.

Madsen, T.K., E. Rasmussen, P. Servais (1999). “Internationalisation Processes and

Competences in Small, Globally-Oriented Firms.” Danish Journal of Management Research 4:

251-266.

Maurice, M., A. Sorge, M. Warner (1980). “Societal differences in organizing manufacturing units:

A comparison of France, West Germany, and Great Britain.” Organization Studies 1: 59-86.

McClelland, D. C. (1961). The Achieving Society. New Jersey, Van Nostrand.



32 of 34

McMillan (1986). “Executive Forum: To really learn about entrepreneurship, let's study habitual

entrepreneurs.” Journal of Business Venturing 1: 241-243.

McNamara, G. and P. Bromiley (1999). “Risk and Return in organisatinal decision making.”

Academy of Management Journal 42(3): 330-339.

Mian, S. A. (1997). “Assessing and Managing the University Technology Business Incubator: An

Integrative Framework.” Journal of Business Venturing 12: 251-285.

Miller, R. and M. Cote (1987). Growing the Next Silicon Valley: A Guide for Successful Regional

Planning, Toronto, D.C. Heath and Company.

Moore, D. P. and E. H. Buttner (1997). Women entrepreneurs. moving beyond the glass ceiling.

Newbury Park, CA, Sage.

OECD (1996). SMEs: Employment, Innovation and Growth. The Washington Workshop.

OECD (1997). Technology Incubators: Nurturing Small Firms. Paris, OECD.

OECD (1999). Regulatory Reform for Smaller Firms. STI (Science Technology Industry),

OECD.

Philpott, T. (1994). Banking and New technology-Based Small Firms: A Study of Information

Exchanges in the Financing Relationship. New Technology-Based firms in the 1990s. R. Oakey.

London, Paul Chapman Publishing Ltd: 68-80.

Pizzorno, A. (1999). “Perchè si paga il benzinaio. nota per una teoria del capitale sociale.” Stato

e Mercato 57(Dicembre, 1999): 373-394.



33 of 34

Portes, A. (1998). “Social Capital: Its Origins and Applications in Modern Sociology.“ Annual

Review of Sociology, 24: 1-24.

Powell, W.W. (1990) Neither market nor hierarchies: Network forms of organization. Research in

Organizational Behavior. Staw, B.M. & Cummings L.L. (eds.) Greenwich, CT. JAI Press.

Reynolds, P. D. (1991). “Sociology and Entrepreneurship: Concepts and Contributions.”

Entrepreneurship Theory and Practice 16(2): 47-70.

Reynolds, P.D. and S.B.White, (1996). The Entrepreneurial Process, Westport, Connecticut -

London, Quorum Books.

Reynolds, P. D., M. Hay, S.M. Camp (1999). Global Entrepreneurship Monitor. 1999 Executive

Report., Kauffman Center for Entrepreneurial Leadership at the Ewing Marion Kauffman

Foundation.

Ring, P. S. and A. H. Van de Ven (1994). “Developmental processes of cooperative

interorganizational relationships.” Academy of Management Review 19: 90-118.

Roberts, E. B. (1990). “Initial Capital for the New Technological Enterprise.” IEEE Transactions

on Engineering Management 37(2): 81-94.

Roberts, E. B. (1991). Entrepreneurs in High Technology. Lessons from MIT and Beyond.

Oxford, Oxford Universiy Press.

Rosen, D. L. and R. W. Olshavsky (1987). “The Dual Role of Informational Social Influence:

Implications for Marketing Management.” Journal of Business Research 15: 123-144.



34 of 34

Schumpeter, J. A. (1939). Business Cycles. A theoretical, Historical and Statistical Analysis of

the Capitalist Process. New York, McGraw-Hill.

Shane, S. and S. Venkataraman (2000). “The promise of entrepreneurship as a field of research

(Note).” Academy of Management Review 25(1): 217-226.

Shepherd, D. A. (1999). “Venture Capitalists' Assessment of New Venture Survival.”

Management Science 45(5): 621-632.

Starr, J. A., W. D. Bygrave, D. Tercanli (1993). Does experience pay: Methodological issues in

the study of entrepreneurial experience. Entrepreneurship research: Global perspectives. Birley,

S., Macmillan and I.C. Amsterdam, The Netherlands, Elsevier Science Publishers.

Thornton, P. H. (1999). “The Sociology of Entrepreneurship.” Annual Revue of Sociology 25: 19-

46.

Timmons, J. A. (1985). New Venture Creation: A Guide to Entrepreneurship. Illinois, Irwin.

Vahlne, J. E. (2000). New Technology, New Companies and New Internationalization Process?

An Effort to critically review the Process Model in the Light of Recent Environmental Changes.

Gothenburg, Gothenburg Research Institute, Gothenburg University.

Van de Ven, A.H., and Garud R. (1989). “A Framework for Understanding the Emergence of New

Industries.” Research on Technology, innovation and Management Policy 4: 295-325.

Wilken, P.H. (1979). Entrepreneurship. A comparative and historical study. Ablex Publishing

Corporation.


