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a b s t r a c t

The successful adaptation and creation of sustainable entrepreneurial ventures significantly influences
the ability to create more environmentally and socially integrated economic systems. Sustainable busi-
ness models are a critical component towards this goal. However, the development of sustainable
business models is a complex process that requires a supportive entrepreneurial ecosystem. Integrating
literature on sustainable business models, network theory, and entrepreneurial ecosystems, we analyze
the influence of organizational-level (venture types and venture tenure) and individual-level factors
(types of network actors and their demographic characteristics) that influence the social network con-
nectivity of ventures with sustainable and conventional business models. To this purpose, we modeled
two municipal entrepreneurial ecosystems in the Southeast United States through a complex network of
stakeholders (e.g. entrepreneurs, investors, institutional leaders) and analyzed the resulting social con-
nectivity measures. Our results indicate that sustainable entrepreneurs were underrepresented when
compared to conventional entrepreneurs, but that their networks were more densely connected. We also
found that different social clusters emerged, based on type of venture and business model, venture
tenure, type of network actor (e.g. entrepreneur or investor), or demographic characteristic. With this
study, we contribute to the literature on entrepreneurial ecosystems and sustainable business models.

© 2017 Elsevier Ltd. All rights reserved.
1. Introduction

In the last decade, interest in alternative economic systems that
balance environmental, financial, and social outputs has steadily
increased. One of the main criticisms of traditional economic
models is the exclusive focus on efficient resource allocation,
ignoring societal well-being and the carrying capacity of biological
ecosystems (Daly and Farley, 2011). Ecological economists and
environmental scientists have repeatedly pointed out that
increased environmental degradatione be that the depletion of the
coral reefs or the amazon foreste can trigger a cascade of social and
political unrest, significantly impacting future food supplies, waste
management, and the population's level of health (Grant et al.,
2012; Hicks et al., 2016; Lu et al., 2015). To address this unsus-
tainable rate of consumption of natural resources, the development
Neumeyer), susana.santos@
of new (economic) systems with an emphasis on sustainable
practices, technologies and processes is necessary (Bocken et al.,
2014; Jackson, 2011). Such a significant transition is inherently
tensional and requires the participation of all relevant stakeholders
(e.g. government bodies, large corporations, entrepreneurs, and
consumers) to modify existing transaction and coordination
devices.

The (sustainable) business model is one such device, “helps
describing, analyzing, managing and communicating (i) a company's
sustainable value proposition to its customers and all other stake-
holders, (ii) how it creates and delivers this value, (iii) and how it
captures economic value while maintaining or regenerating natural,
social and economic capital beyond its organizational boundaries.”
(Schaltegger et al., 2016, p. 268). The growing interest in business
models by researchers and practitioners since the dotcom boom of
the late 90s, has led to a multitude of definitions, conceptualiza-
tions and new questions. Business models have been described as
planning tools for entrepreneurs that help them think through all
the core components of their ventures (Shane and Delmar 2004;
Chesbrough and Rosenbloom, 2002); communication tools that
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help to rationally inform investment decisions (Landstr€om, 1998;
Doganova and Eyquem-Renault, 2009); or a component of ritual-
ized practices and norms in specific venture contexts (e.g. tech-
nology entrepreneurs and venture capitalists) (MacMillan et al.,
1986; Doganova and Eyquem-Renault, 2009; Colombo et al.,
2010). Therefore, business models coevolve through the in-
teractions between founder(s) and their social environment where
resources and information are exchanged through intermediaries
such as business plans, IOUs, and other written and verbal corre-
spondences. Such entrepreneurial networks have been studied
using different contexts and theoretical lenses. For example, in a
study conducted by Singh et al. (1999), the majority of entrepre-
neurs identified new business ideas through their social network.
Furthermore, in a study on nascent entrepreneurs' emerging net-
works, Grossman et al. (2012) found that age and gender similarity
positively correlate with resource multiplexity. Although this
network perspective has gained traction over the last decade,
research on how (social) networks affect the development of
business models in entrepreneurial ventures is still in its infancy.
This is particularly true with sustainable business models that lack
a theoretical grounding in network and ecosystems theory. To
address this shortcoming, our study addresses two research ques-
tions: (1) What are the differences in social connectivity between
sustainable and conventional business ventures in an entrepre-
neurial ecosystem? and (2) How do organizational and individual
level factors, including business model archetypes shape the
emergence of social clusters in entrepreneurial ecosystems? To
answer these questions, we combine insights from literature on
sustainable business models, network theory, entrepreneurial
ecosystems and venture typologies to explore the social construc-
tivist nature of sustainable business models. We also argue that
entrepreneurial ecosystems are more than just high-growth/high-
technology clusters, but complex adaptive systems of interdepen-
dent actors that engage in entrepreneurial activities to create
economic, social, as well as environmental value.

Using this broader delineation, our entrepreneurial ecosystem
consists of conventional and sustainable business models (Bocken
et al., 2014; Aagaard and Lindgren, 2016; Seelos and Mair, 2005;
Morris et al., 2005), different types of entrepreneurial ventures
(Morris et al., 2015; Acs and Mueller, 2008; Robbins et al., 2000),
and a demographically diverse set of entrepreneurs (e.g. gender,
race and ethnicity), and public and private support structures and
initiatives (e.g. incubators, small business loans).

To empirically assess this complex system of different stake-
holders, we employ a social network lens. Our data analysis
methodology combines individual- (outdegree, indegree, out-two-
step, and betweenness centrality), and network-level metrics
(multiplexity and density) to socially reconstruct an entrepre-
neurial ecosystem related to sustainable entrepreneurial ventures.
Specifically, this approach will allow us to examine the social
connectivity of sustainable businesses, but also detect the emer-
gence of social clusters and how organizational and individual level
factors influence their configurations.

The paper is organized in five sections. We start with a theo-
retical discussion on sustainable and conventional businessmodels.
This is followed by a review on entrepreneurial ecosystems and
social networks, emphasizing network theory as the adequate
framework to address our research questions. We then present the
organizational and individual level factors that are relevant for the
social connectivity of sustainable and conventional business
models, leading to our conceptual model. We next present our
multilevel study design, describing the participants and munici-
palities we selected. In the results section, we present our findings
on the effect of organizational and individual level factors on social
network connectivity of ventures with conventional and
sustainable business models. The discussion section then de-
liberates on the contributions and limitations of this study, fol-
lowed by a summary of future research directions.

2. Theoretical background

2.1. Sustainable and conventional business models

Aligned with the perspective of entrepreneurship as the nexus
between individuals and opportunities (Shane, 2003), sustainable
entrepreneurship is broadly defined as the recognition, evaluation
and exploitation of opportunities by individuals who create future
products and services that have economic, social and ecological
gains (Cohen andWinn, 2007; Patzelt and Shepherd, 2011). This so-
called triple bottom line is the ideological foundation of many
sustainable entrepreneurs, who reject the singular focus on finan-
cial profitability or revenue growth and instead build entrepre-
neurial ventures to address market imperfections or failures such
as climate change (Cohen and Winn, 2007). Similar to traditional
entrepreneurship, the core component of a sustainable venture is
its business model (Morris et al., 2005).

Business models have been widely defined and discussed (see
Zott et al., 2011), yet different definitions imply that they are a
concept/representation/statement/method describing the value
proposition (what value a company introduced to existing and
potential customers), value creation (how the business is formu-
lated to create value), value creation infrastructures and conditions
(what are the resources, infrastructure and circumstances needed
to create value), and how the financial value is maintained for the
company (Osterwalder et al., 2005; Zott et al., 2011). With respect
to the sustainability component of a business model, a variety of
different research streams exist.

Stubbs and Cocklin (2008) developed a seminal study titled
“Conceptualizing a ‘Sustainability Business Model” proposing a
group of normative principles of organizational development that
are ideally part of a sustainability-oriented business model. These
principles include the organizational and cultural attributes of the
firm (e.g. the community spirit, promoting employees’ trust and
loyalty, and participation in sustainability assessment and reports)
and performancemeasures, organizational goals, and values guided
towards sustainability.

Since then, subsequent studies emerged trying to clarify the
attributes and components of sustainable business models, taking
primarily a corporate point of view. For example, Hansen et al.
(2009) put forward the model of the sustainability innovation
cube to assess the effects of sustainability-oriented innovations.
Later, Boons and Lüdeke-Freund (2013) discussed the interrelations
between business models and sustainability innovation and pro-
posed four basic elements of a sustainable business model: (1)
value proposition of products and services should focus on
ecological, social and economic value; (2) overall infrastructure and
logistics of the business guided by the principles of sustainable
supply chain management; (3) interface with customers enabling
close relationships between customers and other stakeholders to
improve co-responsibility in production and consumption; and (4)
equal distribution of economic costs and benefits among all actors
involved. Nowadays, definitions of sustainable business models are
aligned with the triple bottom line approach (Milne and Gray,
2013).

The increased scholarly attention to sustainable business
models has also lead to the conceptualization of different arche-
types. For example, in a systematic literature review on sustain-
ability innovation and practices Bocken et al. (2014) synthesized
eight different sustainable business model archetypes, that they
further grouped into three types of business model innovation:



Table 1
Summary on the grouping and definition of the archetypes of sustainable business models (Bocken et al., 2014).

Grouping Archetypes Definition

Technological Maximize material and energy efficiency “Do more with fewer resources, generating less waste, emissions and pollution.” (p. 48)
Create value from ‘waste’ “The concept of ‘waste’ is eliminated by turning waste streams into useful and valuable

input to other production and making better use of under-utilized capacity” (p. 49)
Substitute with renewables and natural processes “Reduce environmental impacts and increase business resilience by addressing resource

constraints ‘limits to growth’ associated with non-renewable resources and current
production systems” (p. 50)

Social Deliver functionality rather than ownership “Provide services that satisfy users' needs without having to own physical products” (p.
50)

Adopt a stewardship role “Proactively engaging with all stakeholders to ensure their long-term health and well-
being” (p. 51)

Encourage sufficiency “Solutions that actively seek to reduce consumption and production.” (p. 52)
Organizational Re-purpose the business for society/environment “Prioritizing delivery of social and environmental benefits rather than economic profit

(i.e. shareholder value) maximization, through close integration between the firm and
local communities and other stakeholder groups” (p. 53)

Develop scale-up solutions “Delivering sustainable solutions at a large scale to maximize benefits for society and the
environment” (p. 53)
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technological, social and organizational. The technological
grouping (Tech) includes three archetypes: (1) maximize material
and energy efficiency; (2) create value from ‘waste’; and (3) sub-
stitute with renewables and natural processes. The social grouping
(Soc) includes: (4) deliver functionality rather than ownership; (5)
adopt a stewardship role; and (6) encourage sufficiency. Finally, the
organizational grouping integrates two archetypes: (7) re-purpose
the business for society/environment; and (8) develop scale-up
solutions (see Table 1). Despite the pertinence and relevance of
these efforts to deepen our knowledge of sustainable business
models, many areas of interest remain underdeveloped. Specif-
ically, the question of how sustainable ventures and their business
models are (socially) connected to their surrounding entrepre-
neurship (eco)system requires more attention.

2.2. Entrepreneurial ecosystems

Entrepreneurial ecosystems (e.g. Spigel, 2017; Malecki, 2011;
Isenberg, 2010) is a promising theoretical framework that has
been widely contributing to understand the context of agglomer-
ation of individuals, businesses and other regulatory bodies in a
given geographic area. Nevertheless, sustainable business models
have been relatively under-researched in entrepreneurial ecosys-
tems. In the next section, we delve into the entrepreneurial eco-
systems framework using the social network perspective.

Entrepreneurial ecosystems are the adequate framework to
study the interdependence and connection between the different
actors interacting in the complex economic system, such as in-
dividuals, organizations, entities, local, regional and national in-
stitutions, policymakers and stakeholders in a regional context
(Morris et al., 2015; Nambisan and Baron, 2013; Cohen, 2006).
Starting with Moore's introduction to the term “ecosystem” in the
context of competition dynamics (Moore, 1993), research on
entrepreneurial (eco)systems has seen spikes of interest, gener-
ating a variety of conceptualizations that share many common
features and components (�Acs et al., 2014; Feld, 2012; Foster et al.,
2013; Isenberg, 2010; Neck et al., 2004; Stam, 2015; Spigel, 2017).
Common components identified are a supportive culture, (venture)
capital, active networks of entrepreneurs, local government offi-
cials, and investors, the presence of universities and support ser-
vices to name just a few (see �Acs et al., 2014; Feld, 2012; Foster et al.,
2013; Isenberg, 2010; Neck et al., 2004; Stam, 2015; Spigel, 2017).
One critical but understudied aspect is the relational structure
between the different stakeholders in an entrepreneurship
ecosystem. This is especially relevant for sustainable ventures
whose businessmodels are often deviating from the “conventional”
norm of their local economic context (Cohen and Winn, 2007).
A promising avenue to analyze this complex system of stake-

holders is social network theory. In entrepreneurship, research on
personal networks dates back to the 1980s, where studies explored
the role business and personal networks played in the start-up
phase of a new venture (Birley, 1986; Johannisson, 1987). Since
then, the research scope of many studies expanded to better un-
derstand the effect of strong (e.g. friends, family, or mentors) and
weak ties (e.g. acquaintances), homophily (e.g., similar age or
gender), and geographic proximity, on measures of entrepreneur-
ship such as opportunity discovery, resource acquisition, gaining
trust and legitimacy. Such social networks do not only contain
human and institutional agents, but also instruments and tools
related to the creation of business models (Doganova and Eyquem-
Renault, 2009). Accordingly, the structure and composition of such
networks will vary as a function of factors between the different
levels in an entrepreneurship ecosystem. At the organizational
level, the different types of ventures (e.g. early stage versus
established; or high-growth versus lifestyle) can form separate
social clusters (Neumeyer and Poncela-Casasnovas, 2016) that can
affect the characteristics and “survivability” of conventional and
sustainable business models. For example, traditional high-growth
entrepreneurial ventures with highly scalable business models,
often require the financial support of venture capitalists, who in
turn require a set of verbal and written indicators of satisfactory
product/market fit, customer growth, and return on investment
(Bygrave, 1988; Chen et al., 2009; MacMillan et al., 1986). In
contrast, sustainable entrepreneurial ventures will differ with
respect to stakeholder composition, but also with respect to the
types of measures of venture impact (Austin et al., 2006). Therefore,
organizational level factors are expected to be relevant to under-
stand the social network connectivity of sustainable and conven-
tional business models in an entrepreneurial ecosystem. Similarly,
individual level factors, such as gender, race and ethnicity, are also
relevant in this picture. The gender-aware framework in entre-
preneurship (Brush et al., 2009; De Bruin et al., 2006) has shown
that compared to male entrepreneurs, female entrepreneurs are
still facing significant hurdles in the process of achieving high
growth and substantial success (Brush et al., 2004). To analyze the
relational schema of the different stakeholders, network theory
(e.g. Scott and Carrington, 2011) offers a multitude of measures,
such as network density, multiplexity, modularity, (in- and out)
degree centrality, betweenness centrality and K-step reachability.
Table 2 provides a brief definition as well as examples of research
studies using these measures. Accordingly, these multilevel factors
need to be considered in the discussion of sustainable business



Table 2
Network measures to estimate and compare the structure of the entrepreneurial ecosystems.

Network measure Definition Previous empirical studies

Density Measures the level of information exchange or coordination.
Density will be based on two different types of ties: (1) instrumental
(e.g. funding, evaluation, professional assistance) and (2) sociational
(e.g. advice, friendship).

R&D spillovers (Meagher and Rogers, 2004); Entrepreneurial
networks (Hansen, 1995)

Multiplexity Measure of tie strength and level of relationship; interaction of
exchanges within and across relationships

Entrepreneurs' networks (Bliemel et al., 2015); Adult friendships
(Verbrugge, 1979)

Modularity Measure to detect community structure. We use the Girvan-
Newman algorithm (Newman and Girvan, 2003), to examine the
number of partitions in our ecosystem network.

Pollination networks (Olesen et al., 2007); Banking ecosystems
(Haldane and Robert, 2011); Ecological networks (Fletcher et al.,
2013)

Degree centrality Measure of an actor's (entrepreneur or other stakeholder) ties with
other members or the ecosystem.

AIDS transmission (Borgatti, 1995); knowledge transfer in
organizations (Tsai, 2001)

Betweenness centrality Measures the level of brokerage of an actor. Nodes with a high level
of betweenness centrality act as relays in the ecosystem.

Exploration of novel technologies (Gilsing et al., 2008);
Collaboration networks (Abbasi et al., 2012)

K-step reachability Level of connectivity of an actor. Connectivity in industrial processes (Yang et al., 2014); Automatic
control (Leondes, 1996)
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model networks that we will reflect on deeper in the next section.

2.3. Factors influencing sustainable and conventional business
models

2.3.1. Organizational level factors: venture types and tenure
The question of what an entrepreneurial venture is and how it is

defined goes back to Schumpeter and his view of entrepreneurs as
disruptive innovators that bring creative destruction to an economy
(Fagerberg, 2003). This view is supported by many current scholars
and practitioners that consider “ambitious” entrepreneurs (Gundry
and Welsch, 2001) and high-growth ventures to be the founda-
tional core of entrepreneurship (Shane, 2009; Acs, 2011; Stangler,
2010). There is no doubt that aggressive or high-growth ventures
are making a significant impact by introducing dynamic break-
throughs, creating newmarkets, types of jobs and competencies, as
well as raising the competitive level of an economy (Acs, 2011; Acs
and Mueller, 2008; Shane, 2009; Stam et al., 2011). On the other
hand, this view does not reflect the existing diversity of entrepre-
neurs, ventures, and business models that are present in current
socio-economic systems. Ventures have been approached as being
dynamic or disruptive (Miller and Friesen, 1977), having different
configurations of technology, structure and strategy (Miles et al.,
1978), incorporating unique decision making styles (Miller, 1983),
and differing in the ability tomanage growth (Sexton and Bowman-
Upton, 1991). Others posit that a firm is entrepreneurial if it dem-
onstrates a high entrepreneurial orientation, measured by amounts
of innovativeness, risk taking and proactiveness demonstrated by
the firm (Covin and Slevin, 1989; Miller and Friesen, 1983). These
various conceptual and empirically-based attempts to characterize
entrepreneurial firms generally suffer from lack of inclusivity or
comprehensiveness, and/or fall short in terms of descriptive detail,
relevance and applicability. This is also pertinent to sustainable
entrepreneurial ventures and their business models that are often
overlooked in entrepreneurship studies. To address this deficit, a
recent study on venture typologies Morris et al. (2016) posited that
entrepreneurial ventures can be separated along four different
types: (1) survival, (2) lifestyle, (3) managed growth, and (4) high
growth or aggressive growth. Table 3 presents the definition and
characteristics of each type of venture according to Morris et al.
(2016). Integrating this typology with the characteristics of sus-
tainable business models, we also put forward the sustainability
characteristics and examples of these four types of ventures.

Based on the diverse operational characteristics and resource
needs (Foss et al., 2008) of each type of venture, we expect to see
differences in the social network connectivity in an entrepreneurial
ecosystem between sustainable and conventional business models.
Another relevant organizational level boundary is venture
tenure. Venture tenure was found to moderate the relation be-
tween entrepreneurial orientation and new venture performance
(Lumpkin et al., 2006), as well as to influence a new venture's
technological learning (Dodgson, 1993) and international business
activities (Brush and Vanderwerf, 1992). Venture age also impacts
its organizational routine (Lu and Beamish, 2006); older ventures
havemore established routines and consequently can have a higher
level of organizational inertia (Hannan and Freeman, 1984), but can
also be more reluctant to learning in new environments (Sørensen
and Stuart, 2000). Yet, younger ventures were found to have a
learning advantage in international expansion (Autio et al., 2000).
Thus, previous research points towards the fact that venture tenure
has a relevant role on explaining new venture performance, growth
and adaptability. As such, we also expect that venture tenure will
have an impact on the social network connectivity in an entre-
preneurial ecosystem between sustainable and conventional busi-
ness models.

2.3.2. Individual level factors: types of network actors and
demographic characteristics

Despite the organizational level factors that might influence the
social connectivity of sustainable businesses, individual level fac-
tors are also relevant to be considered. First and foremost, the types
of actors that are part of a network are important. Entrepreneurship
is a socially constructed phenomenon (Downing, 2005; Fletcher,
2006; Aldrich and Martinez, 2010), where many core components
of how entrepreneurial ventures are created such as opportunity
recognition, financing or the creation of new (sustainable) business
models are shaped by the social interactions between entrepre-
neurs and other actors in their environment (Kenney and Goe,
2004; Jack and Anderson, 2002; Doganova and Eyquem-Renault,
2009). This is especially relevant for (sustainable) business
models that have been traditionally viewed as mere objects of
venture planning and assessment. New research, however, has
expanded this narrow view to emphasize how business models
often act as “narrative and calculative devices” (Doganova and
Eyquem-Renault, 2009, p. 1559) between a network of stake-
holders involved in the venture creation process. As such, the de-
gree of connectivity with entrepreneurs, government agencies,
incubator or accelerator organization member, investor or a higher
education organization member influences the social network
connectivity of sustainable and conventional business models.
Thus, we postulate that one of the individual level factors for sus-
tainable business models is the access to different types of network
actors.

That access often depends on demographics characteristics such



Table 3
The typology of entrepreneurial ventures: Definition, characteristics and sustainable characteristics.

Venture Types Definition and characteristics Sustainability characteristics and examples

Survival ventures � Often launched due to a lack of employment
opportunities and are essentially necessity based;

� Operate in highly competitive, price-based markets;
� Entrepreneurs typically sell their labor in exchange for

financial compensation e predominantly cash
transactions;

� Have no formal premises and acquire customers through
friends, family and door-to-door sales.

� Usually low or absent score on social and environmental
sustainability;

� Example of an exception- Fair-Trade initiative that pro-
vides consumers with higher-quality coffee and the
traditionally impoverished coffee farmers with a higher
end market (De Pelsmacker et al., 2005).

Lifestyle ventures � Have more formalization than survival ventures, have a
stable income stream, and make modest reinvestments
to stay competitive;

� Seek to be part of the local (business) community;
� Examples are local restaurants, galleries, bars, or local

non-profits.

� Social and environmental sustainability scores are low;
they depend on founder preferences and values, but
also on the value that their local community places on
sustainable business models.

� Typical examples include non-profit ventures such as
local thrift stores, shelters or radio/television channels

Managed growth ventures � Have a workable business model and seek stable growth
over time, as reflected in occasional new product
launches, periodic entry into new markets, steady
expansion of facilities, locations, and staff, as well as the
development of a strong local and regional brand;

� Ongoing business development guided by continuous
reinvestment in these businesses but moderate regional
growth.

� Implementation of sustainable business models will
depend on the regional climate towards social and
environmental outcomes;

� Prominent examples of managed-growth ventures with a
business model stirred towards social and environmental
outcomes are Berkeley Mills, Chris King, or Green
Mountain Energy (Choi and Gray, 2008).

Aggressive/High growth ventures � Referred to as gazelles, these are often technology-based
ventures with strong innovation capabilities that seek
exponential growth and are funded by equity capital;

� The launch of these ventures is opportunity-driven, with
the founders (often a team) seeking to create new
markets;

� Their market focus is typically national or international,
and they often become candidates for initial public
offerings or acquisition;

� The probability of implementing a sustainable business
model will depend on the founders' and stakeholders'
interests and motivations, the local and regional climate
towards sustainability (e.g. consumer behavior,
government policies, etc.).

� Prominent examples of aggressive growth ventures with
social and/or environmental outcomes are Sterling
Planet, Honest Tea, or AgraQuest (Choi and Gray, 2008).
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as gender, that are proxies for socioeconomic status (Anderson and
Miller, 2003). With respect to the position and role of women en-
trepreneurs in entrepreneurship ecosystems, studies found that
social capital is an essential part of the bootstrap phase and that
network diversity positively affected the use of personal sources of
funding (Carter et al., 2003). Others have claimed that women
entrepreneurs network differently, preferring to connect with
other women in order to circumvent informal social barriers
(Smeltzer and Fann, 1989). With respect to sustainability, previous
studies have found that women are more prompt in adopting
sustainable strategies. Galbreath (2011) analyzed the corporate
sustainability of Australian firms and found that having women on
the board of directors was positively related to social responsive-
ness and the economic growth dimension of sustainability.
Fernandez-Feijoo et al. (2014) also found that women on boards
increase the levels of corporate social responsibility, supporting
that there are gender-related issues in sustainability (Casimir and
Dutilh, 2003). The literature offers a set of justifications that sup-
port the influence of gender on sustainability (entrepreneurship).
First, demographic characteristics such as gender have been found
to influencing founder identity, which in turn influences the type of
venture an entrepreneur will build (Morris et al., 2016). Second,
women are particularly proficient in problem solving, dealing with
ambiguity, conflicts and uncertainty (Rosener, 1997), have a greater
orientation towards supporting and maintaining relationships, are
more willingly focusing on the needs of others rather than their
own need (Brush, 1992), and thus might be better equipped to
represent the needs of non-business stakeholders than men
(Biggins, 1999). Therefore, women would be expected to help their
ventures develop a sustainability strategy that actively integrates
sustainability values and procedures (Miles et al., 2009). Entre-
preneurial networks can also differ across racial and ethnic lines
(Lin, 2000). For example, previous research showed that immigrant
entrepreneurs tend to primarily connect in similar ethnic business
networks (Min et al., 1993), suggesting that gender and race can be
important boundaries to entrepreneurship (Robinson et al., 2007).
Grounded in these arguments, we postulate that gender, race and
ethnicity influence the level of social network connectivity of sus-
tainable businesses and their business models in entrepreneurship
ecosystems.

In summary, we drew from three strands of literature e sus-
tainable business models, network theory, and entrepreneurial
ecosystems e to get a better understanding of how conventional
and sustainable entrepreneurs socially mesh. Fig. 1 presents our
conceptual model, including the organizational level factors (ven-
ture types and venture age) and the individual level factors (types
of network actors and their demographic characteristics) that
impact the social network connectivity of sustainable and con-
ventional business models. In contrast to previous studies that
framed sustainable business models as a part of an alternative
economic system, we examined how sustainable entrepreneurs are
positioned socially in two different municipal entrepreneurial (eco)
systems, which are described in the next section.

3. Methodology

3.1. Context of the study

This study was conducted in twomunicipalities in the Southeast
US, hereinafter referred as municipal ecosystem 1 (MEco1) and 2



Fig. 1. Conceptual model on the organizational and individual level factors of sustainable business models.
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(MEco2). The two municipalities are geographically proximate and
have similar demographic and economic characteristics, as Table 4
demonstrates. As our focus is on sustainability, we also included an
overview of selected sustainability indicators.

Municipal ecosystem 1 is smaller in land area (MEco1 61.31
miles2 < MEco2 747 miles2) and population than municipal
ecosystem 2, but they are similar on the economic and income
indicators (see Table 4). Both MEco1 and MEco2 show also equiv-
alent sustainability indexes on transportation, equity, economic
development and income, as Table 4 shows.
3.2. Sampling strategy

Following a respondent-driven sampling procedure
(Heckathorn, 1997; Weeks et al., 2002; Lu, 2013), we collected a
total of 45 in-depth interviews from each municipality, comprising
a total of 90 interviewees. All interviews were face-to-face, lasted
about 45 min and were recorded. The researchers selected the
initial set of interviewees and asked to provide referrals and in-
troductions to new potential participants (Wejnert, 2010). Conse-
quently, interviews were collected in multiple waves, starting with
an initial seed of participants that represented entrepreneurs with
sustainable business models, conventional business models and
other stakeholders (e.g. government agencies, incubator/acceler-
ator organizations, investors and higher education organizations).

Our initial group of participants included: three entrepreneurs
with a sustainable business model; three entrepreneurs with a
conventional business model; one entrepreneur from each type of
venture (survival, lifestyle, managed-growth and aggressive
growth); and four other stakeholders (from government agencies,
incubator/accelerator organizations, investors and higher educa-
tion organizations). This comprises an initial pool of fourteen par-
ticipants in each municipal ecosystem. Using the referrals and
introductions provided by this initial seed of participants, we
reached 45 participants in each municipal ecosystem, totaling 90
interviewees.
3.3. Measures and data analysis procedure

The interview protocol included the following set of variables
relevant to our conceptual model:

Sustainable business models:We asked entrepreneurs to describe
their business model and subsequently categorized the information
into the following three groupings: (1) Technological, (2) Social,
and (3) Organizational; as well as the eight sustainable business
model archetypes: (1) Maximize material and energy efficiency
(MatEn), (2) Create value from waste (ValWas), (3) Substitute with
renewables and natural processes (RenNat), (4) Deliver function-
ality rather than ownership (FunOw), (5) Adopt a stewardship role
(Stew), (6) Encourage sufficiency (Suff), (7) Repurpose for society/
environment (SocEnv), and (8) Develop scale up solutions (Sca-
leUp), that were developed by Bocken et al. (2014).

Venture types: Based on the venture typology developed by
Morris et al. (2016), we categorized our sample into survival, life-
style, manage growth or aggressive growth businesses;

Venture tenure: We asked participants how long their businesses
have been operating, and subsequently coded their responses into
two categories: (1) early stage e ventures have been operating less
than five years; or (2) established e ventures have been operating
for more than five years;

Types of network actors: We collected participants' information
about their role and position in the entrepreneurship ecosystem
(e.g. institutional leader, entrepreneur, investor);

Demographic characteristics: Collected information on gender,
race and ethnicity of the interviewee;

Social Network connectivity: We collected participants' infor-
mation about the nature of their interactions (instrumental and/or
sociational), the number of referees and their personal history of
entrepreneurship in order to capture their ties with the entrepre-
neurial ecosystem. We also collected information on common in-
termediaries used by the entrepreneurs and their stakeholders
such as business plans, venture presentations, venture websites,
business model canvases and other related documentation.

Each interview resulted in a set of nodes that could be



Table 4
Overview on the demographic, economic and sustainability indexes of the two municipal ecosystems as well as the US state located in the Southeast US.

Municipal Ecosystem 1 Municipal Ecosystem 2 State in Southeast US

Geographic and demographic indicators
Population, Census 2010a 124,354 821,784 18,801,310
Population estimates 2016a 131,591 880,619 20,612,439
Female persons, percent 2010a 51.6% 51.5% 51.1%
Race and Ethnicity, percent, 2010a

White 64.9% 59.4% 75%
Black or African American 23% 30.7% 16%
Asian 6.9% 4.3% 2.4%
American Indian and Alaska Native, 0.3% 0.4% 0.4%
Hispanic or Latino 10% 7.7% 22.5%

Housing units, 2010a 57,576 366,273 8,989,580
Land area (in square miles) a 61.31 747.00 53,624.76
Economic and income indicators
GDP (2013) (per capita) b $38,577 $41,752 $38,321
Median household income (in 2015 dollars), 2011e2015a $31,818 $46,764 $47,507
Per capita income in past 12 months (in 2015 dollars), 2011e2015a $19,618 $25,554 $26,829
Business indicators
Number of firms, 2012a 9764 70,192 2,100,187
Men-owned firms, 2012a 5038 33,828 1,084,885
Women-owned firms, 2012a 3408 28,749 807,817
Minority-owned firms, 2012a 2811 27,446 926,112
Nonminority-owned firms, 2012a 6327 39,976 1,121,749
Number of venture capital firmsc 3 3 ~40e55
Venture capital investment (in $ million) for 2014c 7.4 5.1 866.5
Average rate of exits from 2003 to 2013 (in %)a 9.8 11.4 11.7
Average rate of entries from 2003 to 2013 (in %)a 11.4 13.7 13.8
Sustainability Indicators
Transportation
Commute mode share percentage (non-single-occupant vehicle) d 12.4% 4.9% 5.8%
Mean travel time to work (Minutes) d 20 26 26
Housingd

Percent of households housing costs greater than 30% of incomed 39.7% 41.4% 41.4%
Equity
Poverty rated 24.9% 16.9% 16.3%
Share of income held by top 5% of householdsd 24.3% 22.5% 23.6%
Economic development
Unemploymentd 8.6% 11.4% 11.7%
Share of population with a college degreed 40.5% 26.4% 26.4%
Income
Median household incomed $42,149 $48,323 $46,956

a Source: census.gov.
b Source: Open Data Network.
c Source: Center for Venture Research.
d Sustainable Communities Hot Report - TheDataWeb, a partnership with the US Census Bureau.
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subsequently assembled into a network representing a proxy for
the entrepreneurial ecosystem. The resulting network of MEco1
and MEco2 contained 578 and 674 nodes respectively. We analyzed
the data using UCINET, a specialized data analysis program for so-
cial networks (Borgatti et al., 1999). We examined the structure of
the two municipal entrepreneurial ecosystems on a network and
individual level using the six social networkmeasures: (1)Network
density, (2) Multiplexity, (3) Modularity, (4) Degree centrality, (5)
Betweenness centrality, and (6) K-step reachability (see Table 2).
These measures allowed us to describe the nature and distributions
of relations among actors. We analyzed the formation of social
clusters in MEco1 and MEco2 using the modularity score Q (Girvan
and Newman, 2002; Newman and Girvan, 2004). Additionally,
node-level regressions (e.g., Madden et al., 2011; Badar et al., 2013)
were utilized to examine the influence of the organizational and
individual level factors on the social network connectivity of sus-
tainable and conventional businesses and their business models. In
order to estimate and minimize the sampling bias, we computa-
tionally generated a population network based on our sample and
compared it with existing network data from similar studies (Faust
and Skvoretz, 2002; Wejnert, 2010; Ellison et al., 2007).
4. Results

4.1. General characteristics of MEco1 and MEco2

Table 5 describes the sample of interviewees and nodes for the
two municipal ecosystems and provides an initial understanding
on the distribution of our variables of interest. Unsurprisingly, our
sample collected from both municipal ecosystems contained more
entrepreneurial ventures with conventional business models than
sustainable business models (CBMMEco1 ¼ 68% > SBSMEco1 ¼ 32%;
CBMMEco2 ¼ 74% > SBSMEco2 ¼ 26%). Among the sustainable busi-
ness models, 43% (MEco1) and 34% (MEco2) of business models
belonged to the technological grouping, 33% (MEco1) and 34%
(MEco2) belonged to the social grouping, and 24% (MEco1) and 32%
(MEco2) belonged to the organizational grouping. Table 5 further
shows the distribution of interviewees and nodes in the eight ar-
chetypes of sustainable business models.

At the organizational level, the majority of ventures were
managed-growth (ManagedGrowthMEco1 ¼ 32%; Managed-
GrowthMEco2 ¼ 38%) and lifestyle (LifestyleMEco1 ¼ 27%; Life-
styleMEco2 ¼ 35%), whereas survival ventures made up the smallest

http://census.gov


Table 5
Descriptive characteristics of the MEco1 and MEco2.

MEco1% MEco2%

Interviewees
N ¼ 45

Nodes
N ¼ 578

Interviewees
N ¼ 45

Nodes
N ¼ 624

Sustainable Business Models 32 36 26 31
Conventional Business Model 68 64 74 69

Sustainable Business Models Tech MatEn 12 10 8 12
ValWas 15 13 14 16
RenNat 16 14 12 11

Soc FunOw 11 16 8 10
Stew 12 13 13 11
Suff 10 11 13 14

Org SocEnv 11 9 17 10
ScaleUp 13 14 15 16

Organizational level boundaries Venture Types
Aggressive growth 24 19 16 17
Managed growth 32 29 38 33
Lifestyle 27 37 35 29
Survival 17 15 11 21

Venture Tenure
Early-Stage 57 49 52 47
Established 43 51 48 53

Individual level boundaries Types of Network Actors
Entrepreneurial ventures 48 36 40 35
Government agencies 15 19 17 16
Incubator/Accelerator organizations 12 13 22 18
Investors 10 12 12 16
Higher education organizations 15 20 9 15

Gender
Male 53 60 57 62
Female 47 40 43 38

Race and Ethnicity
African American 22 15 17 20
White 59 50 54 48
Asian 9 13 15 18
Hispanic 5 12 8 6
Mixed 3 7 4 5
Other 2 3 2 3

Note. Teche Technological grouping; MatEn- Maximize material and energy efficiency; ValWas- Create value from waste; RenNat ¼ Substitute with renewables and natural
processes; Soc- Social grouping; FunOw- Deliver functionality rather than ownership; Stew- Adopt a stewardship role; Suff- Encourage sufficiency; Org- Organizational
grouping; SocEnv- Repurpose for society/environment; ScaleUp- Develop scale up solutions.
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group. With respect to venture tenure, we found early-stage
(EarlyStageMEco1 ¼ 57%; EarlyStageMEco2 ¼ 52%) and established
ventures (EstablishedMEco1 ¼ 43%; EstablishedMEco2 ¼ 48%) were
represented about equally in our sample.

With respect to the individual level variables, our sample mostly
consisted of actors from entrepreneurial ventures (Entrepre-
neursMEco1 ¼ 48%; EntrepreneursMEco2 ¼ 40%), government
agencies (GovMEco1 ¼ 15%; GovMEco2 ¼ 17%) and incubator and
accelerator organizations (IncubMEco1 ¼ 12%; IncubMEco2 ¼ 22%).
Furthermore, our sample was gender balanced, containing slightly
more male participants (MaleMEco1 ¼ 53%; MaleMEco2 ¼ 57%) than
female. With respect to race, the vast majority of our participants
were white, followed by African Americans (WhiteMEco1 ¼ 59%;
WhiteMEco2 ¼ 54%; AfricanAmericanMEco1 ¼ 22%; AfricanAmer-
icanMEco2 ¼ 17%).
Table 6
Network densities in MEco1 and MEco2.

All MEco1 MEco2

0.22 0.18

Conventional Entrepreneurs
Instrumental 0.17 0.15
Sociational 0.15 0.12

Sustainable Entrepreneurs
Instrumental 0.34 0.27
Sociational 0.23 0.17
4.2. Social network connectivity characteristics of MEco1 and
MEco2

Network densitymeasures the level of connectivity between the
nodes in the ecosystem. Our results indicate that MEco1 showed a
higher level of connectivity than MEco2
(MEco1 ¼ 0.22 >MEco2 ¼ 0.18) (see Table 6). When comparing the
network density of sustainable and conventional entrepreneurs, we
found that sustainable entrepreneurs were more connected. This
pattern could be found for both types of ties (instrumental and/or
sociational). Specifically, the results of the network density of
instrumental ties (e.g., funding, evaluation or professional assis-
tance) among sustainable entrepreneurs in both ecosystems was
higher than for conventional entrepreneurs (Instrumental ties:
MEco1 SustEntrep ¼ 0.34 > ConvEntrep ¼ 0.17; MEco2:
SustEntrep¼ 0.27 > ConvEntrep¼ 0.15). A similar pattern of results
was found for the network density of sociational ties (e.g. friend-
ship or advice based relations). The network density of sociational
ties among sustainable entrepreneurs in both municipal ecosys-
tems was higher than for conventional entrepreneurs (Sociational
ties: MEco 1 SustEntrep ¼ 0.23 > ConvEntrep ¼ 0.15; MEco2:
SustEntrep ¼ 0.17 > ConvEntrep ¼ 0.12). When comparing instru-
mental and sociational ties, we found that networks that were
based on instrumental ties (e.g. work- or assistance related)
showed higher degrees of density than networks based on socia-
tional (e.g. friendship) ties.

Multiplexity measures the tie strength and thus the overall



Table 8
Ranking of modularity in MEco1 and MEco2.

Rank MEco1 MEco2

# of clusters Q # of clusters Q

1 2 0.644 3 0.505
2 3 0.387 4 0.363
3 4 0.231 2 0.278
4 6 0.189 5 0.155
5 5 0.111 7 0.098
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strength of the relationship between two actors. We measured
multiplexity following the procedures suggested by Skvoretz and
Agneessens (2007) and Agneessens and Skvoretz (2012), and
compared the observed number of ties with the maximum number
of pairs expected under a chance model. This approach has also
been used in other empirical studies that analyzed the structure of
intraorganizational networks (Lee and Lee, 2015), or knowledge
transfer in an organization (Aalbers et al., 2014).

The results of the multiplexity analysis (Table 7) showed that in
both municipal ecosystems observed multiplexity is higher among
sustainable entrepreneurs than conventional entrepreneurs
(MEco1: SustEntrep ¼ 133 > ConvEntrep ¼ 117; MEco2:
SustEntrep ¼ 113 > ConvEntrep¼ 67). Moreover, we found that the
presence of multiplex ties is significant for sustainable entrepre-
neurs in both MEco1 and MEco2 (MEco1 ¼ 150, p < 0.05;
MEco2 ¼ 127, p < 0.01). As multiplexity is also an indicator for
relationship strength, the results suggest that sustainable entre-
preneurs are more strongly connected than conventional
entrepreneurs.

Another important aspect of entrepreneurial ecosystems is the
formation of clusters. To examine the formation of social clusters,
we computed and ranked the modularity score Q using the Girvan-
Newman (GN) algorithm. Based on the modularity scores, the
optimal number (with respect to the statistical fit) of clusters (or
communities) is two for the MEco1 (Q ¼ 0.644), and three for the
MEco2 (Q ¼ 0.505) (see Table 8).

Tables 9 and 10 describe the resulting cluster configurations for
MEco 1 and MEco2 in more detail. In MEco1, the majority of ven-
tures (72%) with a sustainable business model as well as aggressive-
(63%) and managed-growth (55%) ventures are located in cluster 1.
Furthermore, the majority of early-stage ventures are located in
cluster 1 (77%). Among the sustainable business models, the ma-
jority of the technologically-oriented archetypes (MatEn ¼ 59%;
ValWas ¼ 55%; RentNat ¼ 63%), one social grouping archetype
(FunOw ¼ 53%) and one organizational grouping archetype (Scale-
Up¼ 71%) are represented in cluster 1. Furthermore, the majority of
network actors affiliated with government agencies (52%), incu-
bator/accelerator organizations (67%), investment organizations
(73%), and higher education organizations (56%) are located in
cluster 1. Not surprisingly, most male actors (54%) were located in
cluster 1.

Cluster 2 is characterized by two sustainable business arche-
types from the social grouping (Stew ¼ 66%; Suff ¼ 69%) and one
sustainable business archetype from the organizational grouping
(SocEnv ¼ 58%). Furthermore, the majority of conventional busi-
ness models were located in cluster 2. With respect to venture type,
themajority of lifestyle (59%) and survival (76%) ventures, as well as
the majority of established ventures (62%) were located in cluster 2.
With respect to gender, race and ethnicity, we found that the ma-
jority of women, and respondents with African-American, Hispanic,
and Asian racial and ethnic background were located in cluster 2.

Table 10 shows the three clusters that emerged in MEco2. The
majority of ventures with sustainable (58%) and conventional (38%)
business plans were located in cluster 1. Among the sustainable
Table 7
Multiplexity analysis in MEco1 and MEco2.

Observed Multiplexity Maximum (based on total ties)

Conventional Entrepreneurs
MEco1 117 180
MEco2 67 109

Sustainable Entrepreneurs
MEco1 133 150*

MEco2 113 127**

*p < 0.05, **p < 0.01.
business models, cluster 1 contained the majority of
technologically-oriented business model archetypes from the
technological grouping (MatEn ¼ 62%; ValWas ¼ 56%;
RenNat ¼ 70%), one archetype from the social grouping
(FunOw ¼ 47%) and one archetype from the organizational
grouping (ScaleUp ¼ 61%). With respect to venture type, cluster 1
contained the majority of aggressive- (59%) and managed-growth
(55%) ventures, as well as the majority of early stage (73%) ven-
tures. As for individual level variables, cluster 1 contained the
majority of male respondents (45%) as well as participants affiliated
with incubators/accelerators (75%), investment (73%) and higher
education organizations (61%). Cluster 2 included the majority of
two sustainable business model archetypes from the social
grouping (Stew ¼ 46%; Suff ¼ 44%), as well as the majority of life-
style (54%) and established ventures (52%). This cluster also con-
tains the majority of female participants as well as the majority of
the participants with African-American, Hispanic, and Asian racial
and ethnic background. Cluster 3 contains the majority of ventures
with sustainable business models that aim to re-purpose the
business for society/environment (SocEnv ¼ 63%) as well as the
majority of survival ventures (67%).

Overall, MEco1 and MEco2 showed comparable distributions of
their first and second clusters with respect to sustainable business
model archetypes, as well as organizational level and individual
level variables. The emergence of a third cluster in MEco2 shows
that this municipal ecosystem is more compartmentalized than
MEco1. One possible explanation is the differences in geographic
area which can subsequently lead to more dispersity and
segregation.

Finally, we computed a node-level OLS regression analysis for
each municipal ecosystem (Table 11). Results indicate that entre-
preneurs with sustainable business models are significantly less
connected than their conventional counterparts in MEco1 (Out-
degree centrality ¼ �1.094**; Indegree centrality ¼ �1.146*) and
MEco2 (Outdegree centrality ¼ �1.028*; Indegree centrality ¼
�1.115*). Survival venture entrepreneurs are also significantly less
connected than entrepreneurs of aggressive-growth ventures in
both municipal ecosystems (Outdegree centralityMEco1 ¼ �2.222**;
Indegree centralityMEco1 ¼ �1.567**; Outdegree centralityMEco2 ¼
�1.064*; Indegree centralityMEco2 ¼ �1.237*). We could not find
statistically significant differences between entrepreneurs of
aggressive-growth and any other type of venture. Concerning
venture tenure, we found that entrepreneurs of early stage ven-
tures, were significantly less connected than entrepreneurs of
established ventures in MEco1 (Indegree centrality ¼ �1.462**) as
well as MEco2 (Indegree centrality¼�1.359**). The effect of gender
was also found to be significant, showing that women are less
connected than men in both MEco1 and MEco2 (Outdegree
centralityMEco1 ¼ �1.077*; Indegree centralityMEco1 ¼ �2.539***;
Indegree centralityMEco2 ¼ �1.041*). However, results also showed
that female entrepreneurs in MEco1 had higher levels of
betweenness centrality than their male counterparts, indicating
that they bridge different parts of the ecosystem. With respect to
race and ethnicity, we found that in MEco1 black and hispanic



Table 9
Rank 1 cluster configuration for MEco1.

Variable Category Cluster 1 (in %) Cluster 2 (in %)

Conventional Business Model 48 52
Sustainable Business Model 72 28

Sustainable Business Models Technological grouping MatEn 59 41
ValWas 55 45
RenNat 63 37

Social grouping FunOw 53 47
Stew 34 66
Suff 31 69

Organizational grouping SocEnv 42 58
ScaleUp 71 29

Organizational level boundaries Venture Types Aggressive growth 63 37
Managed growth 55 45
Lifestyle 41 59
Survival 24 76

Venture Tenure Early 77 23
Established 38 62

Individual level boundaries Type of Network Actors Entrepreneurial ventures 49 51
Government agencies 52 48
Incubator/Accelerator org. 67 33
Investment org. 73 27
Higher education org. 56 44

Gender Male 54 46
Female 45 55

Race and Ethnicity White 57 43
Black 40 60
Asian 33 67
Hispanic 29 71
Mixed 35 65

Table 10
Rank 1 cluster configuration for MEco2.

Variable Category Cluster 1 (in %) Cluster 2 (in %) Cluster 3 (in %)

Conventional Business Model 38 33 29
Sustainable Business Model 58 31 11

Sustainable Business Models Technological grouping MatEn 62 25 13
ValWas 56 30 14
RenNat 70 21 9

Social grouping FunOw 47 35 18
Stew 33 46 21
Suff 29 44 27

Organizational grouping SocEnv 12 25 63
ScaleUp 61 26 13

Organizational level boundaries Venture Types Aggressive growth 59 29 12
Managed growth 55 31 14
Lifestyle 22 54 24
Survival 7 26 67

Venture Tenure Early 73 20 7
Established 25 52 23

Individual level boundaries Type of Network Actors Entrepreneurial ventures 37 43 20
Government agencies 44 38 18
Incubator/Accelerator org. 75 12 13
Investment org. 73 27 0
Higher education org. 61 24 15

Gender Male 45 34 21
Female 26 48 26

Race and ethnicity White 60 27 13
Black 33 50 17
Asian 42 31 27
Hispanic 29 45 26
Mixed 23 53 24
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stakeholders are significantly less connected than their white
counterparts. No such differences could be found in MEco2.

5. Discussion

5.1. Theoretical and empirical contributions

Entrepreneurial ventures with sustainable business models are
still more of a prospective value than a reality (Earley, 2016). New
sustainable ventures confront the challenge of establishing their
legitimacy in entrepreneurship/business ecosystems that are often
dominated by conventional economic outputs such as revenue
growth and profit. The focus on sustainability serves as both a
source of competitive advantage and as a liability for new ventures.
Sustainability orientation serves as a source of advantage in that
sustainable ventures address challenges and create environmental



Table 11
Subgroup differences: OLS Regression coefficients.

Outdegree
centrality

Indegree
centrality

Out 2-step
reach
centrality

Betweenness
centrality

MEco1 Business model typea

Sustainable �1.094* �1.146* �1.480** 0.807
Venture type differencesb

Managed growth �0.412 �0.524 �0.206 �0.421
Lifestyle �0.317 �0.543 �0.538 �0.265
Survival �2.222*** �1.567** �1.619** �1.772**

Venture Tenure differencesc

Early �0.630 �1.462** �1.233* �1.391**

Gender differencesd

Female �1.077* �2.539*** �1.322** 1.694*

Ethno-racial differencese

Black �0.666 �0.578 �1.267** �2.043***
Asian �0.487 �0.350 �0.444 �0.581
Mixed �0.338 �0.229 �1.101* �0.894
Hispanic �0.599 �0.315 �0.686 �1.165*

MEco2 Business model typea

Sustainable �1.028* �1.115* �0.704 0.686
Venture type differencesb

Managed growth �0.297 �0.466 �0.323 �0.578
Lifestyle �0.473 �0.700 �0.514 �0.406
Survival �1.064* �1.237* �0.759 �1.291**

Venture Tenure differencesc

Early �0.879 �1.359** �1.600** �1.199**

Gender differencesd

Female �0.923 �1.041* �1.250* 1.340*

Ethno-racial differencesb

Black �0.536 �0.670 �0.301 �0.222
Asian �0.227 �0.555 �0.270 �0.351
Mixed �0.168 �0.243 �0.393 �0.299
Hispanic �0.490 �0.181 �0.266 �0.542

*p < 0.05, **p < 0.01, ***p < 0.001.
a Dummy-coded variable, with “conventional business model” as reference

category.
b Dummy-coded variable, with “aggressive-growth” as reference category.
c Dummy-coded variable, with “established” as reference category.
d Dummy-coded variable, with “male” as reference category.
e Dummy-coded variables, with “white” as reference category.

X. Neumeyer, S.C. Santos / Journal of Cleaner Production 172 (2018) 4565e4579 4575
and societal value where other market participants often fail
(Mu~noz and Dimov, 2015), thereby occupying a “defendable”
market niche. But, sustainability orientation is also a liability
because the lack of familiarity with what constitutes a sustainable
business model serves as a burden when acquiring resources from
potential stakeholders in the ecosystem. To overcome this “val-
idity” burden, sustainable entrepreneurs engage in various ap-
proaches including partnering with a diverse set of better-known
organizations, resource leveraging, value creation, creative problem
solving, and building and using networks (Morris et al., 2013). So-
cial connectivity, in particular, is an important metric to understand
how sustainable ventures and their business models are positioned
in an entrepreneurship ecosystem. However, research in this area is
still in its early stages. Our study addressed this shortcoming by
examining the social network connectivity of sustainable and
conventional ventures. With respect to our first research question
(What are the differences in social connectivity between sustain-
able and conventional business ventures in an entrepreneurial
ecosystem?) we found a social disconnect between different types
of (sustainable) ventures. Our results indicate the emergence of
different social clusters within each of the municipal ecosystemwe
examined. Sustainable and conventional business models were not
in different clusters a priori, but they were segregated based on the
types of venture, venture age, type of actors they are connected
with, gender, and ethnicity and race. Ventures with different sus-
tainable business models archetypes are segregated by organiza-
tional and individual level factors. On the one hand,
technologically-oriented sustainable business model archetypes
(focused on maximizing the material and energy efficiency;
creating value from ‘waste’; and substituting with renewables and
natural processes) as well as archetypes that develop scale-up so-
lutions were mainly associated with aggressive- and managed-
growth ventures as well as incubators, higher-education in-
stitutions and risk capital. On the other hand, socially-oriented
sustainable business archetypes (focused on adopting a steward-
ship role and encouraging sufficiency) and archetypes that repur-
pose for society/environment were predominantly associated with
lifestyle and survival ventures. With respect to our second research
question (How do organizational and individual level factors,
including business model archetypes shape the emergence of social
clusters in entrepreneurial ecosystems?), we found that female and
minority entrepreneurs are faced with an access gap when it comes
to ventures with technologically-oriented sustainable business
model archetypes and archetypes related to developing scale up
solutions. In contrast, no such gap could be found for sustainable
business model archetypes related to repurposing for society/
environment, adopting a stewardship role and encouraging suffi-
ciency. This pattern is congruent with previous research on social
partitions in entrepreneurial ecosystems (Neumeyer and Poncela-
Casasnovas, 2016) as well as conventional high-growth technol-
ogy businesses, where women and minority entrepreneurs are
often underrepresented (Greene et al., 2001; Harrison and Mason,
2007). This also reinforces scholarly work showing that women
are more alert towards social contributions on their businesses
(Brush, 1992). Furthermore, gendered norms surrounding (high-
growth) entrepreneurship can marginalize the perspectives of fe-
male and minority entrepreneurs (Ahl and Marlow, 2012; Calas
et al., 2009) and ultimately hinder the adoption rates of
technologically-oriented sustainable business model archetypes.
While prior research attributed this gap to the lack of (social) access
to venture capital, we suggest that access is also limited to other
parts of the high-growth venture “supply chain”, such as incubators
or accelerators.

Another interesting finding was that female stakeholders
showed significantly higher scores of betweenness-centrality than
their male counterparts, indicating that they could serve as a
“bridge” connecting different parts of the entrepreneurial
ecosystem. Although this finding was unexpected, we think that a
potential explanation lies in the weak-tie theory (Milroy and
Milroy, 1993). It postulates that lower status second-order actors
(e.g. racial minorities) act as network interfaces due to their need to
compensate for their lower social status that often results in lower
ties with high-status members. Similarly, we hypothesize that fe-
male stakeholders need to compensate for their lower status by
developing weaker ties than their male counterparts and therefore
gain a position of influence. Therefore, providing more targeted
resources for female stakeholders to develop sustainable busi-
nesses could help support the transformation of conventional to
sustainable entrepreneurial ecosystems.

Yet, the results of our density and multiplexity analyses showed
that the social networks of entrepreneurs that engaged in sus-
tainable business models showed a higher degree of density (were
more connected) than entrepreneurs with conventional business
models. This result is interesting and suggests that, despite
constituting a minority, sustainable ventures operate in stronger-
tie networks than conventional ventures. This finding also sug-
gests that ventures that create sustainable business models develop
unique structures, procedures and strategies, promoting in-group
support and a pronounced value system.

Our results also depict entrepreneurial ecosystems as an
agglomeration of social clusters with deviating compositions and
properties, expanding current conceptualizations (Spigel, 2017;
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Stam et al., 2011). This would suggest that entrepreneurial practices
and beliefs in these clusters vary significantly from the normative
underpinnings described in the research literature. This is partic-
ularly relevant for future studies on sustainable business models
and circular economies that have neglected the social embedded-
ness of sustainable entrepreneurial ventures (Geng and Doberstein,
2008; Park et al., 2010; Bohnsack et al., 2014).

Lastly, our choices with respect to study design and methodol-
ogy provided a bridge between scholarly work on complex systems,
sustainable business models and entrepreneurial ecosystems.
Given that the empirical development of (sustainable) entrepre-
neurial ecosystems is still at an early stage, our approach offered
empirical insights to develop an assessment framework that is not
exclusively relying on macroeconomic data. Specifically, our
approach offers the possibility to examine how hard-to-reach
entrepreneurial networks (e.g. sustainable entrepreneurs) inter-
face with other areas of the entrepreneurial ecosystem. Research
has predominantly focused on developing single scale views of
entrepreneurship. The unit of analysis is the entrepreneur or the
entrepreneurial firm, with only a few notable exceptions (DiPrete
and Forristal, 1994; Moliterno and Mahony, 2011). Our research
breaks new ground in that it combines network measures with
organizational and individual-level variables to characterize the
social position of conventional and sustainable entrepreneurs in
entrepreneurial ecosystems. Moreover, the use of node-level
regression allowed us to quantify if the roles and positions of
traditionally under researched groups such as minorities and
women differed significantly from male and non-minority entre-
preneurs, building and expanding current social network analysis
methods (Newman and Girvan, 2004; Salganik and Heckathorn,
2004).

5.2. Limitations and future research avenues

We recognize several important limitations of our study. First,
the sample is limited in size and geographic scope. Although we
included a broad sample of demographic and firm-level variables
were collected, expanding the geographic scope could provide
critical insights into how sustainable business model archetypes
are socially connected in economic systems. Secondly, our sample
data was collected using respondent-driven sampling, which is
time-consuming, not scalable and strongly dependent on the
quality and quantity of information that can be extracted from the
initial set of seed nodes. However, due to the lack of large, stan-
dardized social network datasets available for entrepreneurial
ecosystems, this procedure represents the state of the art. On a
related note, due to time and resource constraints, our data is cross-
sectional and does contain multiple time points. Social networks
are dynamic, live entities, and the creation and maintenance of a
relational tie will vary with time. Therefore, in order to address the
shortcomings of our sampling method as well as the lack of
different time points, future studies need to create longitudinal
social network datasets. One promising avenue is to acquire data
from social media sites such as LinkedIn, Twitter, Kickstarter, or
Facebook and analyze the characteristics of sustainable venture
networks over time.

Third, the emergence of sustainable business models in an
entrepreneurial ecosystem is still an underdeveloped research
stream, and thus we took an exploratory perspective. The organi-
zational and individual level variables included in this study do not
cover the entire spectrum of relevant constructs that are part of an
entrepreneurial ecosystem and that might influence sustainable
business models. Future research should focus on other relevant
domains of the sustainable entrepreneurial ecosystem, and include
variables such as human capital, culture, markets, policy and
finance (see Isenberg, 2011).
Finally, research on sustainable entrepreneurial ecosystems that

are defined as “an interconnected group of actors in a local
geographic community committed to sustainable development
through the support and facilitation of new sustainable ventures”
(Cohen, 2006, p.3), is still in its infancy. Therefore, we suggest the
following areas for future research:

(a) Components e Do sustainable and conventional entrepre-
neurial ecosystems share the same components? Under-
standing how the creation of environmental, social and
economic value is traduced in a community or region, and
the role that different stakeholders play in this complex
economic (eco)system (e.g., role of universities and higher
education institutions; government agencies and policy
makers; public and private support systems; financing in-
stitutions, among others) are areas that deserve more
attention;

(b) Norms and values e What are the formal and informal rules
that define membership in sustainable entrepreneurial eco-
systems? Although norms on conventional entrepreneurial
characteristics (Gartner, 1988; Shane and Venkataraman,
2000; Ahl and Marlow, 2012) are well known and estab-
lished, research on how norms and values of sustainability
can be spread in an entrepreneurship ecosystem require
more attention;

(c) Success factors and measurement e How can we define
success in sustainable entrepreneurial ecosystems? And how
can we measure and assess sustainable entrepreneurial
ecosystems? Scholarly research on conventional entrepre-
neurship ecosystems has focused on economic outputs such
as revenue and customer growth or profitability. However, as
the triple bottom line (Milne and Gray, 2013) has become the
reference for sustainable ventures, more research needs to be
devoted exploring outcomes for sustainable entrepreneur-
ship ecosystems as well.

(d) Digitalization and online sources e So far, and to our best
knowledge, scholarly research has focused on physical
boundaries of entrepreneurship ecosystems (Spigel, 2017;
Stam, 2015). Yet, entrepreneurial ecosystems nowadays are
also present in the online world, and networks are built
physically and virtually. Therefore, digitalization opens new
pathways for sustainability (Seele and Lock, 2017), that will
also affect the characteristics of sustainable entrepreneurial
ecosystems. Prominent examples include the emergence of
online social networks such as zerofootprint.net,
markemesustainable.com, or change.org.

6. Conclusions

The model linking sustainable business model archetypes with
social connectivity as well as individual- and organizational-level
factors presented here incorporates ideas from the sustainability,
entrepreneurship and network theory literature. The integration of
ideas from these different literature lays a foundation for a more
nuanced understanding of the way different types of sustainable
business models are socially embedded in entrepreneurship eco-
systems. The model allows us to consider how different individual-
and organizational-level factors such as gender, ethnicity, race, or
venture type affect the role and position of stakeholders in sus-
tainable entrepreneurship.

Although our model was tested exclusively in the Southeast US,
it can be applied to any geographical context, providing policy
makers with a tool to assess sustainable entrepreneurial activities
in local and regional ecosystems and foster economic diversity and

http://zerofootprint.net
http://markemesustainable.com
http://change.org
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inclusion. While efforts to establish sustainability principles and
measures in the wider economy are ongoing (e.g. clean energy
funds, the EU's 2030 Agenda for Sustainable Development), the
majority of these efforts targets certain venture types that have a
history of underrepresentationwith respect to female andminority
entrepreneurs. Therefore, our model supports the implementation
of public policies that target a broad spectrum of sustainable ven-
tures and their business model archetypes. Entrepreneurship is
strongly shaped by its social context (Downing, 2005) and we put
forward that the same is true for sustainable business ventures.

Therefore, our study calls for the social integration of sustain-
able businesses by actively supporting the formation of bi-
directional ties between stakeholder networks of conventional
and sustainable businesses. We truly hope that these insights invite
scholars in the field to further study the interactions between the
social structure of entrepreneurial ecosystems and the emergence
of sustainable business models.
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