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Abstract

What is meant by entrepreneurship, innovation and economic growth is often
not clear or very idiosyncratic. This paper starts with a discussion of the
nature of entrepreneurship and its relation to innovation. The second section
provides an overview of theory and empirical research on the relation
between entrepreneurship, innovation and economic growth. The paper
continues with a study on entrepreneurship and innovation in the
Netherlands in an international and historical perspective. After these

conceptual, theoretical and empirical investigations, we turn to policy issues.

Keywords: entrepreneurship, innovation policy, innovation systems.



1 Entrepreneurship and innovation

Entrepreneurship has been recognized as a micro driver of innovation and
economic growth (Wennekers and Thurik 1999; Audretsch and Thurik
2001b; Acs 2006; Audretsch et al. 2006). What is meant by entrepreneurship,
innovation and economic growth is often not clear or very idiosyncratic. This
paper starts with a discussion of the nature of entrepreneurship and its
relation to innovation. The second section provides an overview of theory
and empirical research on the relation between entrepreneurship, innovation
and economic growth. The paper continues with a study on entrepreneurship
and innovation in the Netherlands in an international and historical
perspective. After these conceptual, theoretical and empirical investigations,
we turn to policy issues.

1.1 Entrepreneurship defined

What is meant with entrepreneurship and how does this relate to innovation?
Entrepreneurship and innovation are fuzzy concepts that have been given
multiple meanings. Innovation and entrepreneurship are often regarded as
overlapping concepts. This can be traced back to probably the most well
known definition of entrepreneurship, by Schumpeter (1934: 74), who
defines entrepreneurs as individuals that carry out new combinations (i.e.
innovations). Schumpeter distinguishes four roles in the process of
innovation: the inventor, who invents a new idea; the entrepreneur who
commercializes this new idea; the capitalist, who provides the financial
resources to the entrepreneur (and bears the risk of the innovation project);
the manager, who takes care of the routine day-to-day corporate
management. These roles are most often executed by different persons (see
for example Kenney 1986). The literature on entrepreneurship recognizes a
variety of entrepreneurial roles in economic change, such as:

the person who bears uncertainty (Knight 1921);
an innovator (Schumpeter 1934);

a decision maker (Casson 2003);

an organizer and coordinator of economic resources (Marshall 1890);
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4. an industrial leader (Schumpeter 1934);
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6. an arbitrageur, alert to opportunities (Kirzner 1973; 1997);
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an allocator of resources among alternative uses (Schultz 1975).

These roles all implicitly carry an economically positive connotation with
them. However, if entrepreneurs are defined to be persons who are ingenious
and creative in finding ways that add to their own wealth, power, and prestige
(Baumol 1990), then it is to be expected that not all of their activities will
deliver a productive contribution to society (cf. Murphy et al. 1991). For
other reasons, many entrepreneurs do not directly contribute to an increase in
for example national income: some entrepreneurship is more adequately



characterized as a non-profit-seeking activity (cf. Benz 2006). Greater
independence and self-fulfilment are more often mentioned as important
motivations to become self-employed than increasing earning power (EOS
Gallup 2004). Empirical studies have even shown that (on average) entry into
self-employment has a negative effect on the monetary income of individuals
(Hamilton 2000; Parker 2004). Being an entrepreneur may be rewarding
because it entails substantial non-monetary benefits, like greater autonomy,
broader skill utilization, and the possibility to pursue one’s own ideas; i.e.
more freedom (cf. Sen 1999). These wide ranging effects of entrepreneurship
are reflected in entrepreneurship policy.'

There have been dozens of definitions of entrepreneurship (see for example
Hebert and Link 1989; Thurik and Van Dijk 1998). There is certainly not one
answer to the question of what the phenomenon entrepreneurship truly is.
Taking all entrepreneurship definitions together, they broadly reflect two
relatively distinct social realities (Davidsson 2004). The first of those is the
phenomenon that some people, rather than working for somebody else under
an employment contract, strike out on their own and become self-employed.
These economic entities involve some element of innovation at start-up, and
some degree of innovativeness is needed to survive over time. However,
innovation is not central to this phenomenon. It is to the second social reality.
This reality involves the development and renewal of any society, economy
or organization, which is based on micro-level actors who have the initiative
and persistence to make change happen. In this reality, ‘entrepreneurship’
means the creation of new economic activities and organisations
(‘Schumpeterian entrepreneurship’) as well as the transformation of existing
ones (‘corporate entrepreneurship’).

In the context of this paper we are especially interested in this second social
reality (‘entrepreneurship’) and less so in the first. In order to narrow down
the discussion we would like to propose a working definition of
entrepreneurship as the introduction of new economic activity by an
individual that leads to change in the marketplace (cf. Sarasvathy 2000;
Davidsson 2004). This means that we exclude some other interpretations of
entrepreneurship (as non-innovative self-employment) and parts of the
innovation phenomenon (see figure 1). For example, we exclude non-market
activities such as not-for-profit endeavours, changes in contract (e.g. from
employee to self-employed) and internal, organizational innovations. We also
exclude mere contemplation over new ideas or introduction of fatally flawed
ones that do not change the market (directly or indirectly, via learning
mechanisms). We thus do not include novelty and creativity in any domain of
human behaviour in our concept of entrepreneurship. Inclusion of all this
novelty and creativity would make the events of September 11, 2001, an

' The aims of entrepreneurship policy in the Netherlands are to increase employment, the
flexibility and innovativeness of the economy, individual development, and emancipation
and integration (Rekenkamer 2002).

* In a similar way, entrepreneurship is often equated with self-employment and SMEs in
other EU documents (EOS Gallup Europe 2004; European Commission 2006b)



entrepreneurship masterpiece: “To conceive of a fully fuelled passenger jet as
a missile and to combine the idea of hijacking with that of kamikaze attacks
is certainly innovative, and in terms of impact — economic and otherwise — it
has few parallels. However, regarding these attacks as driving market
processes is far-fetched” (Davidsson 2004: 7). This example also shows that
innovations can have devastating effects on society.

Figure 1. Entrepreneurship, innovation and self-employment
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In line with our definition of entrepreneurship as the introduction of new
economic activity by an individual that leads to change in the marketplace,
we can formulate several necessary conditions for entrepreneurship (cf.
Shane 2004: 6):

1. existence of entrepreneurial opportunities (environmental changes:
technological, political/regulatory, social/demographic)

2. difference between people (in their willingness and ability to act upon
an opportunity)

3. risk bearing; uncertainty until the entrepreneur pursues the
opportunity (does demand exist?; can the entrepreneur compete with
others?; can the value chain be created? etc.)

4. organizing (exploiting the opportunity); either creating a firm, or
using the market mechanism (for example, licensing)

5. innovation: recombination of resources into a new form that is by
implication not a perfect imitation of what has been done before, and
thus involves a change in the marketplace.

These are necessary conditions for entrepreneurship. It is however contingent
whether the individuals discovering an opportunity are employees or
independent individuals, and whether new firms or incumbent firms are used
for the exploitation of the opportunity. See figure 2 for a typology of
entrepreneurial efforts as a function of the locus of discovery and exploitation

Figure 2. Typology of entrepreneurial efforts (adapted from Shane and
Eckhardt 2003: 186)
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1.2 Entrepreneurial opportunities

Because the range of options and the consequences of exploiting new things
are unknown, entrepreneurial decisions cannot be made through an
optimization process in which mechanical calculations are made in response
to a given set of alternatives (Baumol 1993). People must be able to identify
new means-ends relationships that are generated by a given change in order
to discover entrepreneurial opportunities. Even if a person possesses the prior
information necessary to discover an opportunity, he or she may fail to do so
because of an inability to see new means-ends relationships. Unfortunately,
visualizing these relationships is difficult. History is rife with examples in
which inventors failed to see commercial opportunities (new means-ends
relationships) that resulted from the invention of important technologies -
from the telegraph to the laser.

Every entrepreneur who starts a new business has ideas. The real challenge is
to discover an opportunity that is more than just a good idea. These
opportunities can have a radical nature (Schumpeterian) or be relatively
incremental (Kirznerian). Schumpeterian opportunities originate from
changes in the environment (Shane 2003). These can be technological, social
/ demographic, and political / regulatory changes. First, technological change,
often based on progress in the research base of society, is a prime source of
entrepreneurial opportunities for new technology-based firms (for example in
the ICT and biotech industries). See section 5.2 for the implications of this on
economic growth. Second, social and demographic changes can be
quantitative changes like an ageing population that offers new opportunities
for entrepreneurs. It may also involve more qualitative changes: changing
preferences or wants, for example reflected in the rise the creative industries
that satisfy new wants (e.g. EndeMol productions), or in the trend toward
health and nutrition and the supply of diet and ecological food. In that sense
people’s necessities are few but their wants are endless. Third, deregulation,
privatization, and liberalization have opened up many opportunities for
entrepreneurship.” An example of deregulation is labour market flexibility
policy. Flexibilisation of the labour market has opened up several
opportunities for entrepreneurship. One the one hand many employees have
become self-employed, partly lured by the lower tax rates in comparison to
wage-labour. On the other hand, there have been high-growth start-ups that
have used this new trend of labour flexibility to specialize in temporary
staffing. Other examples of privatization as sources of entrepreneurial
opportunities are the downsizing of municipal services and the privatization
of the care market, which have provided opportunities for high-growth start-
ups.

Some of the examples just given about deregulation as a source of
opportunities can also be characterized as Kirznerian. Related to that, the
fourth — Kirznerian — source of opportunities can be formulated, namely

3 See Phillips (1985) for evidence on the positive effects of deregulation on new firm
formation in the US and Berkowitz and Holland (2001) on the positive effects of
privatization on new firm formation in Russia.



opportunities proven elsewhere that can be pursued in a new context (“filling
a gap in the market”). An example of such a Kirznerian opportunity is the
imitation of the Italian coffee bar by Starbucks: the founder of Starbucks was
alert enough to see that the coffee bar culture in Italy and its social role might
translate to the US. These Kirznerian opportunities most often do not involve
straightforward replications, as the business idea has to be adapted to the new
local context. Thus, although conceptually it is an imitation, the
implementation can be seen as an example of (innovative) entrepreneurship.

Finally, customers can themselves be a source of entrepreneurial
opportunities, involving so-called user-entrepreneurship.

The mountain bike industry emerged out of a group of hippies that constructed
mountain bikes out of existing bike parts, in order to fulfil their want to ride the bike
on off-the-road single track downhills. Gary Fisher — one of those hippies — started

to produce these mountain bikes in 1979,4 and stood at the cradle of what turned out
to be a huge industry (Buenstorf 2001). Another example of user-entrepreneurship
is the online communication platform Hyves, started out of a personal need to have
a computer-mediated social network that connects people. Initially (in 2004) only
friends and acquaintances of the founders joined their website; in 2007 Hyves has
millions of members, has grown into an enterprise with 30 employees, and has an
estimated market value of 50 million euros (Intermediair 2007: 26).

1.3 Entrepreneurship as an organizational product

Figure 2 showed that the discovery of an entrepreneurial opportunity can be
made by an employee (i.e. a paid organization member) or an independent
individual. The latter situation is reflected in so-called user-entrepreneurship:
i.e. a personal need as a consumer is the source of the opportunity. Empirical
research has shown that the prior situation occurs much more often, as most
founders start a new business in an industry that is similar or related to their
prior experience (Klepper 2001). “Producer-entrepreneurship” is thus a much
more widespread phenomenon than user-entrepreneurship. In organizational
terms the most important question is whether this opportunity is pursued and
exploited within or outside the organization of origin: i.e. in the form of a
spin-off or of (internal) corporate venturing. Spin-offs involve the
exploitation of an opportunity by an employee who leaves an organisation to
start a firm of her own that is independent of the parent organisation.
Corporate venturing or corporate entrepreneurship has been defined as “the
process whereby an individual or a group of individuals in association with
an existing organization, create a new organization or instigate renewal or
innovation within that organization” (Sharma and Chrisman 1999: 18). Two
sub-types of corporate venturing are typically distinguished: ‘internal
corporate venturing” which focuses on opportunities identified within the
company (also called intrapreneurship, sometimes leading to a spin-off firm
that commercialises this opportunity outside the mother firm); and ‘external
corporate venturing’ or ‘corporate venture capital’ which focuses on
opportunities external to the company, in the form of investments in

* This was the first mountain bike producing firm ever (called MountainBikes). This firm
dissolved in 1983, the year in which Fisher founded his better-known company Fisher
MountainBikes, which was acquired by Trek in 1993.



independent start-ups. Frequently, corporate venture units pursue some
combination of internal and external opportunities. Sometimes a third type —
alliances — is also included. Alliances offer the advantage of combining the
assets of the larger company (brand strength, market channels, investment
capital, and other scale-related advantages) with the more focused and
flexible characteristics of the smaller, younger partner.

Why would an opportunity be pursued outside the organization in which it
was discovered? When the opportunity depends more on firm specific (e.g.
physical or intellectual) assets than on human capital, spin-offs are less
common, because entrepreneurs cannot move these proprietary assets with
them when they exit a firm. This explains the high number of spin-offs in
business services, because the most important asset in this industry is human
capital. When innovations are architectural and therefore reconfigure the way
in which products are developed, spin-offs will also be more common
because established firms have a hard time changing their organization in
order to exploit such innovations (Henderson and Clark 1990). Spin-offs are
also more likely when established firms are incapable of responding to
radical technological changes that upset the established ways of organizing
their businesses, i.e. their business model (see Chesbrough and Rosenbloom
2002). High-level managers may be incapable of evaluating the new
entrepreneurial opportunities or they choose to focus on their company’s core
line of business. Likewise, when a new good or service only serves a small
market niche, spin-offs are more common because an existing customer base
will restrict an incumbent firm from focusing attention on the new niche
(Christensen 1997). The risk averseness of the discovering person and the
organization in which she is employed will be negatively and positively
related to the likelihood of spin-off: risk averse persons will not be eager to
leave a secure job, while on the other hand risk averse organizations will not
be open to accommodate risky ventures.’ Taking this latter mechanism into
account, an increase in the number of spin-offs (and thus new firms in
general) could also be an effect of the increased risk averseness of incumbent
organizations.’

2 Entrepreneurship, innovation and economic growth

How can we explain the relation between entrepreneurship and economic
growth? Several mechanisms may be at work here, which explain why new
and small firms in combination with large organisations may drive innovation
and ultimately economic growth. These mechanisms are knowledge
spillovers, decentralization, experimentation, and competition. We will first
discuss these mechanisms. Next, we will provide an overview of empirical

> In addition, a risk averse firm is unlikely to offer return options for the entrepreneur if the
new venture fails.

% This is in line with a study by Wennekers et al. (2007) which shows that uncertainty
avoidance is positively correlated with the prevalence of business ownership: a restrictive
climate of large organizations in high uncertainty avoidance countries pushes individuals
striving for autonomy towards self-employment.



studies that have tested the effect of (different types of) entrepreneurship on
(different types of) economic growth.

2.1 Knowledge spillovers

First, as has been mentioned before, new scientific and technological
knowledge is an important source of entrepreneurial opportunities.
Organisations investing in research or technology development often end up
facilitating other agents’ innovation efforts, either unintentionally, as when
inventions can be imitated, or intentionally as where scientists report on their
research. Economists have termed this knowledge spillovers: “any original,
valuable knowledge generated somewhere that becomes accessible to
external agents, whether it be knowledge fully characterizing an innovation
or knowledge of a more intermediate sort. This knowledge is absorbed by an
individual or group other than the originator” (Foray 2004: 91). There has
been much empirical research showing that firms located near knowledge
sources introduce innovations at a faster rate than rival firms located
elsewhere (Audretsch et al. 2006). These can be incumbent firms, but more
likely involve firms that have been set-up by prior employees of the
knowledge producing organisations. They are the Schumpeterian
entrepreneurs that commercialise inventions. Many major inventions have
been reshaped, speeded, and expanded by (individuals and their) new firms
with different objectives, interests, and ideas from those of the original
inventor (cf. Shane 2000) or originating organisation. These innovative new
firms are started because their innovations would have been turned down or
severely delayed in the organizations in which the initial idea was developed.

Several case studies throw some light on how potential entrepreneurs may
recognize opportunities that are not recognised as valuable by the knowledge-
originating organization. Well-known examples of companies developing
resources that they failed to exploit are Bell and Xerox, private companies
that incubated emerging technologies.

During the emergence of the semiconductor industry, the growth of knowledge
developed at the Bell Labs and the Bell System provided more opportunities for
new semiconductor firms than the Bells could exploit (Holbrooke et al. 2000: 1037,
cf. Moore and Davis (2004) for a similar situation at Fairchild Semiconductors). In
the early semi-conductor industry, a diversity of new companies were start, based
on newly developed knowledge, which ensured that a wide opportunity space
presented by the transistor’s invention was explored and exploited. The use of
semiconductors was appreciably accelerated and broadened as a result of the ready
formation of firms (like the multiple generations of spin-offs Shockley Laboratories,
Fairchild, and Intel) with different development criteria than Bell’s (cf. Rosenberg
and Birdzell 1986; Holbrooke et al. 2000). It has also been claimed that roughly half
the population of Silicon Valley semiconductor manufacturers can be traced back to
the Bell Labs (Rogers and Larsen 1984: 43-45).

Another well-known source of entrepreneurial opportunities was Xerox
Corporation. In the 1960s and 70s managers at Xerox who understood the potential
of digital electronics and computing set up Xerox PARC near Stanford University.
PARC (its employees aided by Pentagon funding) created many of the key
technologies of the PC industry, but failed to take advantage of their opportunities
(Smith and Alexander, 2003). Xerox’ innovations in computing were largely
underexploited because its business model was based on developing copier systems



in-house with proprietary standards. PARC employees were alert to business
opportunities neglected by Xerox and chose to leave to found new companies based
on novel business models (Chesbrough and Rosenbloom 2002).

Large research organisations are often repositories of unused ideas: big firms
have natural diseconomies of scope that a cluster of start-ups does not have
(Moore and Davis 2004; cf. Nooteboom 2000), and public research
organisations often do not have incentives to commercialise ideas. One of the
arguments behind the so-called open innovation strategies of large firms like
Philips Electronics is exactly this: the intellectual property developed in these
firms could be exploited much more widely by firms outside its
organizational boundaries than by divisions from within. Technology transfer
and ‘valorisation’ has also become an important function of public research
organisations. University based spin-offs commercialising knowledge have
become more common world wide (Shahid and Kaora 2007). These
companies explore applications of knowledge beyond the academic remit
which established firms find commercially uncertain or which conflict with
their current activities. The pioneer in Europe among centres of high tech
activity was the University of Cambridge. The first spin-out company from
the university was the Cambridge Scientific Instrument Company, founded in
1881 by Horace Darwin, son of Charles Darwin. The current cluster of high
tech activities resulted from multi-generational spin out from the university
(Garnsey and Heffernan 2005).

Regions without larger research organizations (at the scientific or
technological frontier), will probably have fewer spin-off firms, both because
a lack of technically trained people and a shortage of ideas (Moore and Davis
2004). A mix of large and small knowledge based organisations is thus a
better starting point for the exploration and exploitation of new ideas than a
concentration of small entrepreneurial firms only (Baumol 2002; Moore and
Davis 2004; Rothwell and Dodgson 1994; Nooteboom 1994). The
combination of high investments in new knowledge (exploration) and high
levels of entrepreneurship exploiting this knowledge is a key driver of growth
in advanced capitalist economies (Acs et al. 2005; Audretsch et al. 2006).
Large firms are not only important as sources of entrepreneurial
opportunities. They are also important for more downstream functions. The
most useful innovations are likely to produce one or more giant firms, simply
because useful often means “widely used” and widely used may well mean
“mass-produced” (Rosenberg and Birdzell 1986: 271). See for example the
dominance of a few large firms in chemistry, electronics, drugs, and
automobiles. Some of these large firms owe their size to an innovation that
occurred while the firm was still small, while others had to shift their
production and marketing to a new field in order to become large
corporations. Large and small firms have dynamic complementarities in
technological development (cf. Nooteboom 1994).

Large corporations invented neither the airplane nor the automobile, but they
contributed both technologically and commercially to filling the gap between the
horseless carriage and the everyday family car, and between the plane of Kitty
Hawk and the commercial airliner. (Rosenberg and Birdzell 1986: 288)

10



Diversity of enterprise is a necessary condition for economic growth and
prosperity. History has shown that long-term economic growth and prosperity
depends on a mix of large and especially small enterprises (Rosenberg and
Birdzell 1986; Landes 1969). Many types and sizes of enterprise are useful
under the right conditions circumstances, but what matters is the diversity of
economic organization in economic systems — the variety of the system’s
organizational repertoire rather than the size of particular enterprises
(Rosenberg and Birdzell 1986: 270). The role of diversity of enterprise in
economic growth and prosperity has two key elements (Rosenberg and
Birdzell 1986: 296-297): experimentation and decentralisation.

2.2 Experimentation

First, experiment is almost always best conducted on the smallest scale
necessary to prove or disprove a point. Since experiment is so important in
economic change, a great part of the activity in progressive economies will be
conducted on a small scale. Economic growth implies change and adaptation,
and much of this adaptation takes place through the formation of firms that
are, at least initially, small. New firms are useful devices for experimenting
with innovation, because they can be established at a small, experimental
scale at relatively low cost and therefore in large numbers, and their efforts
can be intensively focused on a single innovation. The experimental aspect of
new firms is reflected in the facts that they usually start small, their number is
large, and as with other kinds of experiment, most of them fail. High rates of
firm entry and exit (so-called churning or turbulence) can even be regarded as
a necessary price to pay in order to allow “exploration” of new technological
and market possibilities: failures at the micro level may be consistent with
social benefit at the aggregate level (see March 1991; Saxenian 1994; Dosi
and Lovallo 1997). A high level of new variety is needed to produce a few
very successful new innovative industry leaders, like Microsoft, Google, and
Ebay. The experimental approach to the organization of economic activity is
a key mechanism for economic progress. New firms often provide the
seedbed for the emergence of new industries.” They have been instrumental
in the introduction of electricity, the internal-combustion engine,
automobiles, aircraft, electronics, aluminium, petroleum, plastic materials,
and many other advances (Rosenberg and Birdzell 1986; Baumol 2002;
Audretsch 1995).

2.3 Decentralisation

Second, a fundamental characteristic of organization in highly developed
economies is decentralisation — a diffusion of authority and responsibility and
a limitation of the pyramiding of managerial hierarchies. The resistance to
agency costs and the complexities of controlling those costs are not limited to

7 According to Pasinetti (1993) an economy that does not increase the variety of industries
over time will suffer from structural unemployment, and will ultimately stagnate. In this
view, the development of new industries in an economy is required to absorb labour that has
become redundant in pre-existing industries. This labour has become redundant due to a
combination of productivity increases and demand saturation in pre-existing industries,
characterizing the product lifecycle dynamics in each sector.
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that part of the pyramid that extends from a government board of planning
and control down to individual enterprises; they are reflected in the
organization of economic activity at all levels. The organizing principle is
that the costs and benefits of hierarchy must be balanced out (including the

static and dynamic transaction costs; see Nooteboom 1992; Langlois and
Robertson 1995).

That the benefits [of hierarchy] outweigh the costs in comparatively few situations
is a fact of social life, as evidenced by the predominance of relatively small
hierarchies in Western economies. The strength of the tendency to decentralization
in Western economies is chronically underestimated, if one may judge from the
many prophecies that capitalism would end in the centralization of Western
economies in the hands of a few capitalists — prophecies repeated by now for more
than a hundred years and still unfulfilled. (Rosenberg and Birdzell 1986: 297)

Although a large part of economic change is brought about by the expansion
and conversion of old firms, innovative change is to a large degree brought
about by new firms (see Rosenberg and Birdzell 1986; Acs and Audretsch
2003). That small firms have played a large part in economic growth is not
accidental; it can be explained, at least in part, by their smaller agency costs
(next to their special suitability to the experimental stage of innovation).
Innovation is more likely to occur in a society that is open to the formation of
new enterprises than in a society that relies on its existing organizations for
innovation (Rosenberg and Birdzell 1986: 258).° New, usually small, firms
have an important role in bringing about change — a role that may well
depend on the degree of inertia accumulated in older bureaucracies.

2.4 Competition

Competition has been the principal source of diversity in enterprise
organization: differentiation via the development of unique products,
methods of production and distribution, and forms of organization is central
to the strategy of competition. Diversity of enterprise is closely related, both
as cause and consequence, to diversity of products and services available to
customers.’ See Porter (1980) on the micro-economic, and Helpma