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Greening Goliaths versus emerging Davids — Theorizing about the role of
incumbents and new entrants in sustainable entrepreneurship
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a r t i c l e i n f o a b s t r a c t

This paper proposes a model of how incumbents and new entrants engage in sustainable
entrepreneurship. We suggest that in the early stages of an industry's sustainability
transformation, new entrants (‘Emerging Davids’) are more likely than incumbents to pursue
sustainability-related opportunities. Incumbents react to the activities of new entrants by
engaging in corporate sustainable entrepreneurship activities. While these ‘Greening
Goliaths’ are often less ambitious in their environmental and social goals, they may have a
broader reach due to their established market presence. This paper analyses the interplay
between ‘Greening Goliaths’ and ‘Emerging Davids’ and theorizes about how it is their
compounded impact that promotes the sustainable transformation of industries.
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1. Executive summary

Global climate change and the accelerating depletion of natural resources are just two of several phenomena indicating that the
world is not well aligned with the concept of sustainable development (Brundtland Commission, 1987). The severity of global
sustainability challenges leads to an increasing awareness that incremental solutions will not be enough to maintain critical levels
of natural and social capital (Russo, 2003), and hence there is an increased interest in sustainable entrepreneurship as a
phenomenon and a research topic (Cohen andWinn, 2007; Dean andMcMullen, 2007). Sustainable entrepreneurship research has
evolved from two separate research streams on environmental and social entrepreneurship (Zahra et al., 2009), and has
traditionally focused on small firms, sometimes down to the level of the individual entrepreneur. This inclination to focus on
sustainability-related start-ups and their founders is perhaps an adequate counter-trend towards the inherent large-firm focus in
existing corporate sustainability literature. However, while their actions are important, there are arguably a number of limitations
to the impact that small firms can have on the sustainable transformation of industries. Sustainability-related entrepreneurial
initiatives within large firms, on the other hand, are also not free from challenges. By referring to the processes of “Emerging
Davids” and “Greening Goliaths”, this paper presents a conceptual framework that discusses the relative contributions of small and
large firms to the transformation of industries towards sustainable development. In addition to discussing the relative strengths
and weaknesses of “Davids” and “Goliaths”, we also develop a model of how they interact over time, thereby showing that it is
their compound impact that leads an industry towards sustainability. We argue that in the early stages of an industry's
transformation towards sustainability, it is typically small firms and new entrants that stimulate disruptive sustainability
innovation. Attracted by the early market success of Davids, Pioneer Goliaths follow up with corporate sustainability
entrepreneurship initiatives of their own. Thanks to their larger scope, these initiatives take the sustainable transformation
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of an industry to the next level. Because of their complementary skills and challenges with regard to sustainable entrep-
reneurship, a co-evolution of “Emerging Davids” and “Greening Goliaths” is more likely to result in sustainability than either of the
two alone.

Our conceptual framework and findings have important implications for research and practice, perhaps more so than ever in
the light of the current confluence of the financial and climate crises. Just consider the example of the car industry: As demand for
gas-guzzling vehicles has faltered and large incumbent car manufacturers are struggling to survive, it has become clear that there
is a dire need for sustainable entrepreneurship. But where should policy makers focus their efforts in order to facilitate a
sustainable transformation of the car industry— pushing towards “Greening Goliaths”, hence funding innovation within Detroit's
incumbent firms? Or should they rather focus on supporting “Emerging Davids”, as some of Silicon Valley's high-profile
entrepreneurs such as Shai Agassi or Elon Musk, founder of Tesla Motors, suggest (Waters, 2008)? Rather than exclusively
listening to the voice of incumbents (which is arguably a popular approach in politics) or putting all eggs in the basket of start-ups,
policy makers would be well advised to consider the specific strengths and weaknesses of both options and to pursue a portfolio
that provides simultaneous incentives for Greening Goliaths and Emerging Davids. As for entrepreneurs in small and large firms,
this paper helps them come to a realistic assessment of what their contribution towards the sustainable transformation of an
industry can be, and where they should consider partnering with complementary counterparts. Finally, for researchers of
sustainable entrepreneurship, we outline a number of specific suggestions for future research at the interface of Goliaths and
Davids.

2. Introduction

Businesses in many industries are increasingly confronted with environmental and social challenges. Rather than just focusing
on short-term profits, stakeholders expect firms to meet a triple-bottom line of economic, environmental and social value creation
(Elkington, 1997). The increasing importance of sustainable development creates new risks, but also new opportunities for
businesses. Reaping these opportunities requires firms to come up with innovative solutions for tomorrow's markets (Hart and
Milstein, 2003). There seems to be an increasing awareness that there is a business case for sustainable entrepreneurial initiatives,
and achieving “green growth” (Ki-moon and Gore, 2009) is a popular theme in the political debate. But how does green growth
come about? What does it take for sustainable entrepreneurs to blossom? And particularly, is sustainable entrepreneurship
something that happens in large firms or small firms?

The aim of this paper is to provide a conceptual contribution to clarify the role of two different visions of sustainable
entrepreneurship, which we refer to as ‘Greening Goliaths’ and ‘Emerging Davids’. Our objective is to discuss the relative strengths
and challenges of large and small firms in embarking on sustainable entrepreneurship, and to develop an evolutionary model of
how their compounded impact promotes the sustainable transformation of industries.

The paper proceeds as follows. The following section (Section 3) clarifies the terminology used in this paper and briefly
introduces key concepts. Section 4 provides a review of existing literature on sustainable entrepreneurship, as well as the two
related concepts of environmental and social entrepreneurship. It ends with a review of studies at the intersection of firm size and
(sustainable) innovation. Section 5 then includes the key conceptual proposition, and explores the interplay between ‘Davids’ and
‘Goliaths’. Section 6 concludes the paper, provides suggestions for further research and highlights implications for entrepreneurs
and policy makers.

3. Terminology

The notion of sustainable entrepreneurship is rather recent and its definition is still emerging. Dean and McMullen's focus on
market failures in their definition of sustainable entrepreneurship as “the process of discovering, evaluating, and exploiting
economic opportunities that are present in market failures which detract from sustainability, including those that are
environmentally relevant” (Dean and McMullen, 2007). Cohen and Winn also stress the discovery of opportunity as essential
when they posit that sustainable entrepreneurship research examines “how opportunities to bring into existence future goods and
services are discovered, created, and exploited, by whom, and with what economic, psychological, social, and environmental
consequences” (Cohen and Winn, 2007: 35).

This paper explicitly draws on the Schumpeterian (1962 [1934]) notion of entrepreneurship as an innovative process of
creatingmarket disequilibria (Eckhard and Shane, 2003; Shane and Venkataraman, 2000) which in turn lead to imitation.We thus
define sustainable entrepreneurship as the discovery and exploitation of economic opportunities through the generation of
market disequilibria that initiate the transformation of a sector towards an environmentally and socially more sustainable state.

By linking sustainable entrepreneurship to the transformation of an industry towards sustainable development, we respond to
Cohen and Winn's call for going beyond research on “corporate ‘greening’ initiatives and their impact on firm performance,
[which] (…) is focused on incremental innovation (…)” (Cohen andWinn, 2007: 47). Sustainable entrepreneurship can be linked
to both product and process innovation. In industries where key environmental and social aspects occur in the use phase of the
product life cycle, such as for example cars or heating systems, sustainable entrepreneurship will more likely be associated with
product innovation. In other industries, process innovation may be equally important.

Since sustainable entrepreneurial opportunities are typically linked to market failures or externalities, exploiting these
opportunities involves both market- and non-market strategies (Baron, 1995; Hillman and Hitt, 1999). We define non-market
strategies as the set of activities that firms use to influence social, environmental and political stakeholders.
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In this paper, we are suggesting that there are two different types of organizations that engage in sustainable entrepreneurship,
namely “Davids” and “Goliaths” (see Table 1). While inherently metaphorical, these terms shall be defined as precisely as possible
in the current chapter. By Davids, we refer to small firms that tend to be recently founded and have a relatively small market share.
In the context of sustainability, we are particularly interested in those among the larger population of small firms that explicitly
aim at providing not just economic value, but also social and environmental value. By Goliaths, we refer to large incumbent firms
who tend to be older and have a relatively high market share.

Both the emergence of Davids as well as a process of “Greening Goliaths” can result in a transformation of an industry towards
sustainability. We use the term “greening” in its colloquial sense. In public discourse “greening” is often used as a synonym for
sustainable development. We do, however, stress that sustainable development should not be restricted to just environmental
protection but needs to include the social and economic dimension as well. Fig. 1 visualizes the key concepts that we are using in
this paper and how they relate.

Both Davids and Goliaths engage in sustainable entrepreneurship, but not all activities by Davids or Goliaths to improve
environmental or social performance can be characterized as sustainable entrepreneurship. In line with our definition of
sustainable entrepreneurship provided above, we use the term sustainable entrepreneurship to describe activities by small or
large firms that represent disruptive, rather than incremental innovation. Goliaths routinely engage in incremental environmental
or social process innovation, e.g. through the introduction of sustainabilitymanagement systems, eco-efficiency or corporate social
responsibility initiatives (Schaltegger, 2002). In our terminology, those activities would not qualify for the term (corporate)

Fig. 1. Emerging Davids and Greening Goliaths. Source: adapted from (Wüstenhagen, 1998).

Table 1
Characteristics of Davids and Goliaths.

Criteria Davids Goliaths

Age Rather new Old, incumbent
Size Small Large
Objective function Social and/or environmental objectives at least as

important as economic objectives
Economic objectives dominating,
social/environmental objectives complementary
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sustainable entrepreneurship. Equally, Davids who are active in a high-end environmental or social niche, but with no intention to
broaden their impact on a wider market would be categorized as incrementally innovative and hence not sustainable
entrepreneurs. These “bioneers” (Schaltegger, 2002) or “social bricoleurs” (Zahra et al., 2009) often come from the voluntary
sector and sometimes tend to be opposed to consumerism and growth. They worry that mainstreaming requires them to abandon
their ideals (Table 2).

4. Literature review

4.1. Sustainable development and entrepreneurship

The term sustainable development ties together concern for the carrying capacity of natural systems with the social challenges
facing humanity (Brundtland Commission, 1987; Keating, 1993). As early as the 1970s, sustainability was employed to describe an
economy “in equilibrium with basic ecological support systems” (Stivers, 1976: 187). Traditionally ecologists have pointed to the
“limits of growth” (Meadows et al., 1971; Meadows, 1977; Meadows et al., 1991) and demanded a “steady state economy” (Daly,
1973, 1991) in order to address environmental concerns. The sustainable development debate is based on the assumption that
societies need to manage three types of capital (economic, social, and natural), which may be non-substitutable and whose
consumption might be irreversible (Dyllick and Hockerts, 2002).

Daly (1991) stresses the fact that economic capital cannot necessarily substitute natural capital. Forests, for example, provide
raw material for paper (which is easily substitutable), but they also maintain biodiversity and absorb CO2 (Siebenhüner et al.,
2005). Another problem of natural and social capital deterioration lies in their partial irreversibility. Moreover, the depletion of
natural and social capital may have non-linear consequences. A lake can, for example, absorb nutrients while increasing its
productivity, only to break down all of a sudden once a certain level of algae is reached.

If the degradation of natural and social capital has such important consequence the question arises why action is not taken
more systematically to alleviate it. Cohen and Winn (2007) point to four types of market failure as possible explanations: Firstly,
while the benefits of natural or social capital depletion are privatized the costs are often externalized. Many times natural capital is
also undervalued by society since we are not fully aware of the real cost caused. Information asymmetry is a third reason identified
to cause natural and social capital depletion. Cohen and Winn close with the realization that contrary to economic theory many
firms are not perfect optimizers.

As awareness of sustainable development grows in society, the market failures discussed by Cohen and Winn are likely to
diminish. For example, they expect that society will increasingly realize the value of natural and social resources boosting their
economic value. As a result firms will have to internalize costs that formerly have been borne by society. This change is called the
sustainability transformation of an industry (Dyllick, 1999; Dyllick et al., 1997).

4.2. From social and environmental entrepreneurship to sustainable entrepreneurship

While social and environmental aspects of sustainable development are inextricably linked, a large part of the academic
literature on sustainability entrepreneurship deals with either one or the other. A first group of authors put environmental
innovation at the heart of their work. These literature contributions have coalesced around the theme of eco-innovation, which
more recently has spawned the subdiscipline of clean-technology venturing (Boehnke andWüstenhagen, 2007; Hart andMilstein,
1999; Parker and O'Rourke, 2006). A second line of publications deals with innovations aiming at social improvements (e.g. health,
education, community development). Here the term social innovation can refer to product or process innovations with a social
purpose. A subgroup of these types of innovations concerns “Base of the Pyramid” (Prahalad and Hammond, 2002; Prahalad and
Hart, 1999) thinking. Social innovation is also used to refer the process of starting and improving social enterprises.

The notion that sustainable development drives disruptive innovation (Christensen 1997) has come quite naturally to the
sustainability debate (Cohen and Winn, 2007; Hockerts, 1999, 2003; Wüstenhagen et al., 2008). Sustainable entrepreneurship has
been proposed as a “breakthrough discipline for innovation” (Fussler, 1996), as a “source of creative destruction” (Hart andMilstein,
1999: 23), as well as the beginning of the “next industrial revolution” (Braungart and McDonough, 1998: 82; Lovins et al., 1999: 1;
Senge and Carstedt, 2001: 24). From this has emerged a large number of publications advancing tools for furthering the creation of
new markets through environmental innovation (Fussler, 1996; Kolk and Pinkse, 2004; McDonough and Braungart, 2002a,b).

In his influential book on Eco-Innovation, Fussler (1996) states that a majority of today's firms is not actively pursuing
sustainability entrepreneurship as a strategy to create market share. However, he does not believe that this “innovation lethargy”

Table 2
Delineation of sustainable entrepreneurship.

Davids Goliaths

Disruptive innovation Sustainable entrepreneurship Sustainable corporate
entrepreneurship

Incremental innovation Bioneers, social bricoleurs Sustainability management
systems, CSR, eco-efficiency
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(Fussler, 1996: 9) will persist in the years to come. Using a number of anecdotal case studies he shows that innovative firms can
succeed in driving ecological innovation profitably, not by following current customer demand but by creating future market
space. This notion that firms can actively transform market structures to make them more conducive to ecological innovation is
also proposed by Dyllick (1999). Schaltegger and Wagner (2008) even propose that the ambition to transform an industry is a
defining element of sustainable entrepreneurship, implying that sustainable entrepreneurial firms do not only see sustainability as
central to core business activities, but at the same time aim for mass-market transformation beyond the eco-niche (Villiger et al.,
2000). On the social side of sustainability entrepreneurship the term “corporate social innovation” was first introduced by
Rosabeth Moss Kanter (1999: 125) who argues that firms should use social issues as a learning laboratory for identifying unmet
needs and for developing solutions that create new markets. She describes, for example, BankBoston's effort in setting up a
Community Bank, which has eventually evolved into a newmarket for the bank. More recently Patrick Cescau, CEO of Unilever, has
defined corporate social innovation as a way of finding new products and services that meet not only the functional needs of
consumers for tasty food or clean clothes but also their wider aspirations as citizens (cited in Webb, 2007).

An important subtheme of corporate social innovation is the focus on low-incomemarkets. Prahalad and Hart (1999) talk in this
context of the potential of the bottom or base of the pyramid (BOP) or a source for “the great leap downward” (Christensen et al.,
2001: 92). The BOP premise is that by focusing on the unmet needs of low-incomepopulations (i.e. thosewho are situated at the base
of the wealth pyramid) firms can create profitable markets while also helping the poor address some of their most urgent needs
(Christensen et al., 2001; Prahalad and Hammond, 2002; Prahalad and Hart, 2002). Prahalad's most notable assumption is that BOP
markets have topay a “poverty premium” (Prahalad andHammond, 2002). Thismeans thatmanypoor have to paymore for products
and services suchas food,water,medication, credit, or telecommunication, than theirmiddle or upper class compatriots. ByusingBOP
thinkingMNCs are believed to better target their design aswell as improve the distribution so as to bring down the poverty premium.

In parallel to the corporate version of social entrepreneurship described above there is also a growing literature on start-up
ventures motivated by social innovation. The concept of social entrepreneurship has emerged in the late 1990s (Bornstein, 1998;
Boschee, 1995; Brinckerhoff, 2000; Dees, 1998a,b; Dees et al., 2001a,b; Drayton, 2002; Henton et al., 1997; Warwick, 1997).
However, it has only recently reached the academic debate (Haugh, 2006; Hockerts, 2007; Light, 2006; Mair andMarti, 2006; Mair
et al., 2006; Nicholls, 2006; Perrini, 2006; Robinson et al., 2009).

Ultimately, sustainable entrepreneurship is about a combination of economic, social and environmental value creation. Such
integrated views of sustainable entrepreneurship are only starting to emerge in the academic literature (Cohen and Winn 2007;
Dean andMcMullen, 2007; Schaltegger andWagner, 2008),which after all is the rationale for this special issue of Journal of Business
Venturing.

4.3. Firm size and the diffusion of sustainable innovation

Whether large or small firms are more likely to pursue sustainable entrepreneurship is a question that has rarely been asked in
the academic literature. In terms of entrepreneurship more broadly, however, the influence of firm size on innovation is almost a
classic theme. On the one hand using economies of scale argumentation large firms have been hypothesised to be more innovative
because of their broader resource base which allows them to pursue higher levels of research and development (R&D) (e.g.
Galbraith, 1956; Kamien and Schwartz, 1982; Schumpeter, 1942). In his meta-analysis of 20 studies, Damanpour (1992) finds that
the positive relationship between firm size and innovation is stronger inmanufacturing than service industries and relatesmore to
innovation implementation than initiation. A contrasting, but equally popular view in the literature is that small firms are more
flexible and therefore avoid some of the organizational inertia that characterizes large firms, leading to a negative correlation
between firm size and innovation (Acs and Audretsch, 1987, 1988; Audretsch and Acs, 1991; Stock et al., 2002).

The innovation management literature has highlighted the particular challenges that large incumbent firms face in the light of
radical innovation (Christensen, 1997; Leifer, 2000), and suggested ways to overcome those challenges such as the creation of a
“radical innovation hub” (Leifer, 2001) or cooperation with outside venture capitalists (Chesbrough, 2000). Despite specific
opportunities to improve innovation management in incumbent firms, Burgelman points out that there are inherent tensions in
marrying large corporations with radical innovation, and that organizational attempts to overcome the challenges, such as new
venture departments, will remain “a design for ambiguity” (Burgelman, 1985: 52).

One way to resolve the controversy around firm size and innovation is to move from a static to a dynamic perspective.
Innovation scholars with an evolutionary economics perspective have highlighted that large and small firms play differing roles in
different phases of industry evolution. As Utterback and Suarez (1993) point out, the technological trajectory of an industry is
characterized by discontinuities, which lead to the emergence of a technological paradigm change (Nelson and Winter, 1982).
When a new technological paradigm emerges, this results in the creative destruction (Schumpeter, 1962 [1934]) of existing
competencies, thereby improving the selection environment for small entrepreneurial firms and other industry outsiders who are
more flexible to pursue new opportunities without the liabilities of existing assets (Tushman and Anderson, 1986; Utterback,
1994). In terms of industry development, a technological paradigm change is usually characterized by a high degree of variation,
i.e. a large number of new entrants experimenting with new product designs (Metcalfe, 1994; Utterback and Suárez, 1993). As
soon as a dominant design (Utterback and Abernathy, 1975) emerges, there is a shift from variation to selection, i.e. industry
consolidation and an increasing number of exits.

When it comes to the diffusion of sustainable innovation, firms are faced with additional challenges because of a double
externality problem (Rennings, 2000). As in the case of conventional innovation, there is an externality in that technological spill-
over prevents the innovator from appropriating the full value of an innovation. In the case of sustainable innovation, however,
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there is a second externality, namely the lack of internalization of environmental or social cost for incumbent technologies. The
presence of external costs has two important effects: First, it reduces the relative (private) benefit of sustainable innovation for
customers. Firms who want to successfully commercialize sustainable innovation therefore need to make special efforts in
convincing customers that the product they are offering is not just good for society, but also good for them. Second, the flip side of
this is that government policy is playing a more important role in commercializing sustainable innovation, because it is the role of
the government to internalize external cost through taxation or other economic policies. Therefore, innovating firms in the realm
of sustainability need to understand government policy more so than their conventional counterparts, pointing to the importance
of non-market strategies in the context of sustainable entrepreneurship.

5. Emerging Davids, Greening Goliaths, and their interaction

This paper conceptualises the notion that starts-ups and market incumbents each have a role to play in the transformation of
industries towards sustainable development. We can observe that more and more sustainable ventures emerge as an industry is
increasingly pressured to adopt sustainable development. These ‘Emerging Davids’ usually display a high level of environmental
and/or social performance that is attractive to a select number of consumers who are very concerned about sustainability issues.
However, often Davids fail to reach a broader mass market. In some cases they even have no intention to grow being content to
remain in their niche.

Market incumbents on the other hand tend to focus initially on sustainability communication and accounting systems (e.g.
Beske et al., 2006; Burritt and Saka, 2006; Halme and Huse, 1997;Morsing and Schultz, 2006; Seuring, 2004).While thesemay lead
to gradual improvements, they tend to be not as efficient as hoped for (Hamschmidt and Dyllick, 2001; Schaltegger, 2002).
However, facedwith growing competition from ‘Emerging Davids’, incumbents increasingly engage in their own form of corporate
sustainable entrepreneurship. These ‘Greening Goliaths’ promise to achieve a broader impact, since they have the potential to
reach out to a mass-market audience (Villiger et al., 2000).

Extant literature on sustainable entrepreneurship has tended to cover either incumbents or new start-ups. There is very little
discussion of the interplay between these two players when they engage in sustainable entrepreneurship, with the exception of a
few empirical cases that are summarized in Table 3. These contributions touching upon the David/Goliath theme tend to discuss
anecdotal evidence from four main substantive areas: fair trade, organic food, green electricity, and microfinance. In our
subsequent theorizing we will draw on this body of literature aiming to synthesize from it a more encompassing set of insights.

5.1. Emerging Davids: the emergence of sustainability start-ups

New start-ups are unencumbered by the incumbents' fear of cannibalizing the market share of their prior products or
devaluating previous investment in its manufacturing processes (i.e. Campion and White, 1999; Nicholls and Opal, 2005). Being

Table 3
Extant literature discussing examples of Emerging Davids and/or Greening Goliaths.

Author Sector Area Contribution

Davies and Crane
(2003)

Fair trade UK Documents tensions a fair trade start-up experiences with its grassroot
ideals as it competes increasingly with incumbents.

Hockerts (2006a) Fair trade UK Describes how fair trade emerged from the voluntary sector, followed by social
business start-ups; Later retailers and food producers launch own label fair trade products.

Nicholls and Opal
(2005)

Fair trade UK Compares mainstream retailers and fair trade start-ups and their strategies for increasing
the fair trade market share.

Latacz-Lohmann and
Foster (1997)

Organic food Germany and
UK

Discusses the short-comings of the niche marketing structures for organic food in
Germany and the UK. Speculates about the role of mainstream supermarkets.

Villiger (2000) Organic food Switzerland Organic food initially offered by smaller wholefood stores and grassroots initiatives, vlarge retailers
followed at varying speed.

Dimitri and Greene
(2006)

Organic food USA Organic food previously sold through dedicated natural food stores; since the year 2000
conventional supermarkets have taken over as the primary sales channel.

Jacobsson and
Johnson (2000)

Renewable
energy

Europe Examines the diffusion of renewable energy technologies and the role played
by “prime movers”.

Bird et al. (2002) Renewable
energy

International
(10 countries)

Green electricity start-ups relatively unsuccessful due to customer inertia, yet growing
competitive threat due to market liberalisation causing proactiveness of incumbents.

Wüstenhagen et al.
(2003)

Renewable
energy

Switzerland Green electricity initially offered by smaller utilities and grassroots new entrants, large
utilities followed at varying speed.

Stenzel and Frenzel
(2008)

Renewable
energy

Germany, Spain,
UK

Incumbents initially reluctant to renewable energy (except in Spain); co-evolutionary
processes between firms, their technological strategies and the regulatory environment occur.

Baydas et al. (1997) Microfinance Developing
countries

Discusses how commercial banks face challenges when they enter the area of microfinance
and its development agenda.

Campion and White
(1999)

Microfinance Developing
countries

Describes how microfinance NGO become more and more like incumbents as they are
transformed into regulated financial institutions.

Christen and Cook
(2001)

Microfinance Latin America Discusses how microfinance start-ups are transformed by commercialisation and the
esulting risk of mission drift.

Cull et al. (2007) Microfinance Developing
countries

Discusses the trade-offs between profitability and fighting poverty faced
by microfinance banks.
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often run by idealists, sustainability start-ups are less likely to be caught in a specific technological mindset and more prone to try
out innovative approaches. Furthermore, given their status as newcomers they are more credible when claiming to be part of the
solution rather than the problems caused by the incumbents (Hockerts, 2006a). As a result, new start-ups are initially more likely
to engage in sustainable entrepreneurship than market incumbents.

What sets sustainability start-ups apart from normal start-up companies is their pronounced value-based approach and their
intention to effect social and environmental change in society. They are literally the Davids aiming to slay the giant. Realising that
external costs cause environmental and social harm they make it their business to change market equilibria so as to internalize
these costs and in the process to change the playing field for everybody (Cohen andWinn, 2007). They do this by asking customers
to pay a premium for socially and environmentally superior products.

However, the focus on their mission also has some drawbacks. Being involved with one specific innovation, sustainability
start-ups have a tendency towards single issue campaigning. They invest all their resources and attention in optimizing one
particular environmental or social issue at which they try to excel. So we will, for example, find that fair trade start-ups put
price premiums at the top of their sustainability agenda (Hockerts, 2006a); renewable energy producers prioritize the
environmental impacts of energy production (Bird et al., 2002); and microfinance dedicated banks aim at providing loans to
the poor (Christen and Cook, 2001). This might be due to the fact that their entrepreneurs are simply obsessed with one issue.
It is this obsession that has often driven them to launch the business in the first place. Given their limited resources,
sustainability start-ups are, however, less good at addressing a broad range of sustainability issues. The fair trade labels, for
example, have been hesitant to require their suppliers to embrace environmental issues (Equal Exchange, 2002; Robins and
Roberts, 1997). Similarly there is little understanding among microfinance institutions, how their loans impact the
environment (Lal and Israel, 2006). And some of the entrepreneurial firms in Germany's emerging solar energy industry have
faced criticism about paying low wages, which could be seen as a lack of corporate social responsibility (Williamson, 2008).
There are multiple reasons for this. On the one hand start-ups lack the resources for some of the comprehensive process
innovation that Goliaths tend to engage in, such as building up sustainability management systems. Moreover, they are keen to
keep communications focussed on their main innovation. Finally some sustainability entrepreneurs become caught up in their
own propaganda (Hockerts, 2006b).

While sustainability start-ups are keen to see their market grow, they are nonetheless often keeping that growth restricted. On
the one hand there is a tendency among sustainability start-ups to keep standards undiluted and demanding. Being supported by
idealistic stakeholders strongly committed to the sustainability mission, Davids are doubtful of attempts to lower standards even if
this might attract more customers (e.g. Lockie, 2008). Apart from idealistic reasons to keep the market niche committed to the
highest environmental or social standards, there is also an economic rationale to this. Being aware that incumbents might easily
outspend them in R&D and distribution, should they decide to enter themarket niche, sustainability start-upsmight prefer to keep
their niche at a size that is not attracting undue interest from incumbent competitors. Over time start-ups will try to continue
innovating, thus pushing up requirements for sustainability performance. As a result sustainability start-ups have an inclination to
keep their niches small and exclusive.

5.2. Greening Goliaths: the transformation of market incumbents

In the early stages of an industry's sustainability transformation, market incumbents often react to pressure from stakeholders
concerned about sustainability through incremental process innovation, e.g. by adopting sustainability communication and
management systems in an attempt to better understand the issues they are facing as well as to demonstrate to stakeholders that
they are sincere about their concerns. However, incumbents are also restricted by their existing assets, which reflect past
investments. These often anchor incumbents in a business as usual thinking, making it less likely that they engage in sustainability
entrepreneurship. This is particularly the casewhen sustainability-related product innovationmight competewith extant products
of the incumbent.

Market incumbents are initially challenged by newcomers where it concerns the primary innovation dimension of the
sustainability start-up. Adapting all their product range to the highest sustainability standards is rarely an option. However, given
their superiormarket power, financial resources and process innovation capabilities, market incumbents can play catch-up quickly
once they decide to become fast followers (e.g. Dimitri and Greene, 2006; Hockerts, 2006a). Incumbents may, for example, find it
opportune to launch copy-cat products that resemble those of the start-ups in order to reap part of the premiums that dedicated
consumers are willing to pay. All major electricity utilities have, for example, launched some kind of tariff that promises their
clients electricity from environmentally preferable sources (Bird et al., 2002; Delmas et al., 2007). Incumbents may also decide to
launch corporate venture capital (CVC) funds to keep an eye on innovating Davids (Teppo andWüstenhagen, 2010). This provides
them with an option to integrate sustainability innovation when it turns out to be disruptive.

While market incumbents tend to lag behind start-ups concerning the primary sustainability innovation, their strength lies in
process innovation. For example, they have a tendency to invest in more encompassing sustainability management systems
(Hamschmidt and Dyllick, 2001). Thus theywill be addressingmultiple environmental and social issues where sustainability start-
ups focus on one or two issues only. Employing tools such as environmental and social management and reporting systems,
market incumbents will find it easier to develop a broad sustainability performance.

In some casesmarket incumbentsmay be interested in less ambitious sustainability standards compared to sustainability start-
ups. As an example, in the debate about Switzerland's “agricultural policy 2002” in the early 1990s, the country's leading retailer
Migros actively lobbied for Integrated Pest Management (IP) rather than the stricter guidelines of organic agriculture as the
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standard that would be the base for environmental subsidies to farmers (Villiger, 2000). However, Goliaths are if anything even
more interested than Davids in codifying these standards explicitly since they lack the reputation for environmental or social
leadership that some sustainability start-ups have (Giovannucci and Ponte, 2005; Truffer et al., 2001). The existence of a broadly
accepted product standard or label creates a level playing field between incumbents and start-ups. Research indicates that such
standards are not contributing much to the overall performance (Seuring and Müller, 2008). They rather form a minimum
requirement that has to be met in order to avoid related problems. Incumbents will tend to attempt to keep standards fixed rather
than encouraging continued innovation. The embrace of the Rainforest Alliance label by multinational Kraft can be seen as an
example of a multinational trying to enter the fair trade niche without having to be subject to the stricter requirements (i.e.
minimum price, price premiums, pre-financing, long-term contracts) of the Fair Trade Labelling Organisation (FLO) (McAllister,
2004).

5.3. Co-evolution of Davids and Goliaths

Both Davids and Goliaths have a role to play in the sustainability transformation of an industry. In fact the interaction
between the two resembles a co-evolution, whereby each side moves the transformation further. Co-evolution is a term from
biology describing the simultaneous evolution of species who mutually depend on each other (Ehrlich and Raven, 1964). The
term has been used to describe the interaction of natural and social systems by ecological economists such as Norgaard (1994).
One can distinguish several phases of transformation (see Fig. 2). In a first stage sustainability start-ups launch the
sustainability innovation to the market. Often these start-ups are run by highly motivated idealists who work in close
cooperation with NGOs and charities (Hockerts, 2006a; Meijkamp, 2000). Being placed in-between the third sector and the
formal economy these alternative players do have profit motives although they are usually more driven by a desire to achieve
environmental and social change. In his typology of ecopreneurs, linking the terms ‘bio’ and ‘pioneer’, Schaltegger (2002) calls
these actors ‘bioneers’, while Zahra et al. (2009) refer to them as ‘social bricoleurs’ in the context of social entrepreneurship.
Often these bioneers/bricoleurs never grow beyond a small niche thus actually not affecting disruptive change. However, in a
few cases they can change into sustainable entrepreneurs. Both the organic food and the fair trade markets, for example, have
seen many specialised producers (e.g. Demeter, CaféDirect) and retailers (e.g. One World Shops; Organic food shops) pop up in
the early days of the movement (Dimitri and Greene, 2006; Hockerts, 2006a). Similarly, local grassroots initiatives engaged in
producing their own solar collectors decades before the word cleantech became fashionable in Silicon Valley (Wüstenhagen,
2000), and idealist bricoleurs preceded the current quest for lighter, more efficient cars by a long time (Truffer and
Dürrenberger, 1997).

While bioneers or social bricoleurs kick off sustainability transformation, they are usually followed quite quickly by somemarket
incumbents once early growth picks up. Thesewould usually be leadingpremiumbrandswhooffer line extensions to capitalise on the
growing trend. Since the late 1990s, food producers and retailers have discovered the organic and fair trade niches for themselves
(Villiger, 2000). Around the same time, incumbent electric utilities started experimenting with green electricity offerings (Bird et al.,

Fig. 2. Co-evolution of sustainability start-ups and market incumbents towards the sustainability transformation of an industry.
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2002), and car manufacturers have launched cleaner cars (Canzler and Knie, 1995). Their offers usually make up only small line
extensions. Retailers such as for example Sainsbury's and the Co-op have been early adopters of both organic and fair trade products.

As the sustainability transformation of a market continues, a different type of sustainability start-up company begins to
emerge. The high-growth Davids in this third phase aremuchmore business-like and often backed bymore professional investors.
They combine the best of both worlds by orchestrating the product innovation of the early Davids with the process innovation that
Goliaths are typically good at. Having observed the development of the bioneers they have a good understanding of the market
niche and now aim to extend it through more professional management. These start-up firms do not share the implicit motto of
many bioneers that to stay ‘small is beautiful’ (Schumacher, 1974). Instead they have also a clearer expectation to achieve
profitable growth and to extend market share, while defending it against incumbents. Examples for these types of start-ups
include the organic retailerWholeFoodsmarket in the U.S., the British Fair Trade Brand CaféDirect (Hockerts, 2006a), green power
marketers such as Green Mountain Energy in the US and Lichtblick in Germany (Wüstenhagen, 2000), and solar cell producers
such as Q-Cells or Solarworld in Germany (Schönwandt, 2004).

The final and fourth stage of maturity of sustainability entrepreneurship tends to extend to the mass-market brands that begin
to see both a growing competitive threat from the start-ups and a market potential for themselves. Typical examples for this
includeWalMart's decision to enter the organic market (Gunther, 2006; Warner, 2006), Kraft's adoption of the Rainforest Alliance
Label (McAllister, 2004) and the decision of energy incumbent Siemens to follow the lead of their competitor GE and enter the
growing wind turbine manufacturing business in 2004 (Lewis and Wiser, 2007). Being more cost driven than premium
incumbents, these late entrants into the sustainability niche often bring process innovation along the supply chain to the table.
WalMart, for example, explicitly aims to bring down the cost of organic food so that it no longer remains just a luxury item for the
upper middle classes but also becomes accessible for typical WalMart clients (Gunther, 2006). On one hand, this clearly
contributes positively to the sustainability transformation of an industry, because it improves access to products of higher social
and environmental quality to a wider part of the market, and is likely to reduce other sustainability impacts through process
innovation along the way. On the other hand, the entrance of cost-conscious Goliaths increases the pressure to somewhat lower
sustainability criteria and to give up some of the ideals cherished by the first generation bioneers (Lockie, 2008). The Fair Trade
Labelling Organization (FLO), for example, has begun to relax some of its standards in response to the pressure from competing
schemes such as the Rainforest Alliance label. So to some extent, the price of gainingmore breadthmay be to lose depth in terms of
sustainability quality. At this stage of development, then, we can expect the re-emergence of Davids to create new high-end
market niches, eventually starting the transformation cycle over again. A typical example is Swiss entrepreneur Nicolas Hayek
who,more than a decade after exiting from a joint venturewith Daimler that aimed at revolutionalizing personal mobility but then
resulted in the fairly traditional Smart car, has set up Belenos Clean Power, a new firm to pursue the commercialization of
hydrogen-powered electric vehicles.

6. Conclusions

Sustainable entrepreneurship research so far has neglected the differential roles of large and small firms in transforming
industries towards sustainable development. The theme has not been adequately addressed in the corporate sustainability
literature either. While sustainable entrepreneurship scholars tend to focus predominantly on the role of start-ups, corporate
sustainability scholars tend to focus their attention towards what happens in large firms. This article has aimed at advancing the
academic discussion on sustainable entrepreneurship by (i) highlighting the differential roles of “Davids” and “Goliaths” in the
sustainable transformation of industries, (ii) discussing the specific opportunities and challenges of “Emerging Davids” and
“Greening Goliaths” as pathways towards sustainable development, and (iii) exploring the interaction of entrepreneurial
initiatives in small and large companies in bringing about this development. Our analysis has resulted in a dynamic view of
industry transformation, where the initial phase is characterized by sustainability initiatives of idealistic “Davids”. In a second
phase, some pioneering “Goliaths”, for example retailers with a higher quality positioning, mimic some of the David initiatives and
try to bring them into theirmainstream distribution channels. In isolation, none of these two developments would necessarily lead
to sustainable transformation of mainstream markets, because as we have argued above Davids tend to get stuck in their high-
quality, low-market penetration niche, while Goliaths have an inherent tendency to react to cost pressures by lowering the
sustainability quality of their offerings. However, we see increasing evidence for a next stage of development on both paths. As for
“Emerging Davids”, firms such as Wholefoods, Green Mountain Energy, Vestas or Ben&Jerry's have found ways to scale up their
sustainable innovations without unduly compromising on their sustainability ambitions. On the other hand, in the “Greening
Goliaths” camp, there are examples of large firms such asWalmart, GE, Kraft or Toyotawho have taken on the challenge of building
sustainability into their mainstream business. Arguably, the success of emerging Davids, which can also be seen as a potential
competitive threat, has been instrumental for some of these Goliaths to embark on the level of sustainable entrepreneurship that
they did. Therefore, we would argue that the sustainable transformation of industries is not going to be brought about by either
Davids or Goliaths alone, but instead that their interaction is essential.

Our conceptual model points to interesting avenues for further research. It has been suggested that social entrepreneurship
research should move beyond the single case study designs in the early days of the discipline and towards larger samples
(Hockerts, 2006b). This is certainly true for sustainable entrepreneurship research as well, but we would suggest that additional
insights can be gained from comparative studies of sustainable entrepreneurial initiatives in both small and large firms. In such
studies, it would be particularly interesting towatch out for the specific challenges encountered by “Davids” and “Goliaths” in their
attempts to broaden and deepen the level of their impact. This could be done retrospectively by doing in-depth case studies on
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some of the cases of successful “Emerging Davids” and “Greening Goliaths” mentioned above. Even more insightful would be
longitudinal case studies of a set of small and large companiesmoving towards sustainability, whereby the focus could be on either
market or non-market strategies of Davids and Goliaths. There is also scope for empirically testing our model in other industries
such as the water sector or the greening of information technology (IT) services. A further area of interest would be to specifically
investigate arenas where Davids and Goliaths interact. Looking at external corporate venturing programs in sustainability-related
industries such as energy, water or transportation might be a good focus for that. Further research could also take an investor
perspective and ask for the optimal portfolio allocation between Davids and Goliaths for simultaneously achieving high economic,
social and environmental performance. Finally, an important fundamental research question is whether there are indeed
successful examples of the sustainability transformation of industries, i.e. the move towards the upper right corner of Fig. 2. While
we see evidence that the interaction of Davids and Goliaths does make a positive contribution towards this objective, we have also
listed numerous limitations and challenges that each Davids and Goliaths are facing on their respective transformation paths.
Against the background of some of the sobering trends in global environmental and social impacts (WWF, 2006), it is worth
critically examining— albeit well beyond the scope of this paper—whether the final outcome of this co-evolution is indeed in line
with the requirements of sustainable development.

Ourmodel has important policy implications. The findings discussed in this paper suggest that what is needed could be referred to
as an ambidextrous innovation policy for sustainability. O'Reilly and Tushman (2004) refer to ambidextrous organizations as those
that master the art of simultaneously pursuing incremental and disruptive innovation. Similarly, achieving the sustainable
transformation of an industry requires a finetuned mix of disruptive and incremental innovation, which can be promoted if
policymakers understand the nuanced interplay of Emerging Davids and Greening Goliaths, rather than single-mindedly focusing on
only oneof thesepathswhileneglecting the other. Arguably, policymakers have a tendency to favour incumbents over entrepreneurial
start-ups, so designing sustainability policieswith an entrepreneurial perspective inmind is a good start, but this paperwould suggest
that smart innovation policies should try to leverage cooperation and competition between Davids and Goliaths.
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