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a b s t r a c t

The aim of this paper is to advance research on sustainable innovation by adopting a business model
perspective. Through a confrontation of the literature on both topics we find that research on sustainable
innovation has tended to neglect the way in which firms need to combine a value proposition, the
organization of the upstream and downstream value chain and a financial model in order to bring
sustainable innovations to the market. Therefore, we review the current literature on business models in
the contexts of technological, organizational and social innovation. As the current literature does not
offer a general conceptual definition of sustainable business models, we propose examples of normative
requirements that business models should meet in order to support sustainable innovations. Finally, we
sketch the outline of a research agenda by formulating a number of guiding questions.

� 2012 Elsevier Ltd. All rights reserved.
1. Introduction

In the past decade, research on sustainable innovations has
expanded rapidly to increase our understanding of the ways in
which new technologies and social practices enable societies to
become more sustainable. Earlier special issues of this journal have
focused on eco-innovation (Hall and Clark, 2003) and the diffusion
of clean technologies (Montalvo, 2008). Also, in the past decade
coherent perspectives have been introduced that look more
systemically at the ways in which more sustainable technologies
are adopted in society, such as transition management and inno-
vation systems research (see Coenen and Diaz-Lopez, 2010 for
a comparative overview). This research has contributed to our
knowledge of factors that induce sustainable innovations, such as
regulation and firm characteristics, and also show the interplay of
factors in innovation and societal systems that determine the often
complex journey of new ideas into products and services (Geels
et al., 2008).

While an innovation is often distinguished from an invention by
the additional condition of successful market introduction, the
actual way throughwhich firms succeed in bringing an invention to
the market is relatively unexplored (e.g., Teece, 2006; Chesbrough,
All rights reserved.
2007a). While this issue is gaining increasing attention in the
“mainstream” literature (Baden-Fuller et al., 2010), it is still
underexplored in the field of sustainable innovation (Charter et al.,
2008; Schaltegger et al., 2012; Tukker and Tischner, 2006; Wells,
2008).

In this article we focus on this gap. We look not so much at
products or services themselves, nor at their physical attributes and
sustainability impacts. Instead we focus on how business models
and sustainable innovations interrelate and what can be learned
from the current scientific literature. We search for links between
sustainable innovations and the business model concept. The latter
concept, which is drawn from the field of business management,
captures key dimensions of successful market introduction: it
specifies how a firm is able to earn money from providing products
and services. This includes not only the value proposition to
customers, but also the value creating constellation in which the
firm connects to suppliers and acquires resources in a profitable
manner. We propose that these elements are crucial for making
sustainable innovations successful.

The questions we seek to answer in this article are:

What does the current scientific literature reveal about the inter-
relations between business models and sustainable innovations?

How can the business model perspective help to define future topics
for research on sustainable innovation?

mailto:boons@fsw.eur.nl
http://crossmark.dyndns.org/dialog/?doi=10.1016/j.jclepro.2012.07.007&domain=pdf
www.sciencedirect.com/science/journal/09596526
http://www.elsevier.com/locate/jclepro
http://dx.doi.org/10.1016/j.jclepro.2012.07.007
http://dx.doi.org/10.1016/j.jclepro.2012.07.007
http://dx.doi.org/10.1016/j.jclepro.2012.07.007


F. Boons, F. Lüdeke-Freund / Journal of Cleaner Production 45 (2013) 9e1910
By answering these questions, we contribute to the literature in
three ways. First, we provide insight into the ways in which the
sustainable innovation literature currently lacks attention towards
aspects that are crucial for successfully marketing innovations.
These elements are provided by incorporating the business model
literature. Secondly, we propose a set of normative requirements
under which business models for sustainable innovation should
operate. Thirdly, we present a research agenda for sustainable
innovation that incorporates the elements of business models.

While we focus on forging a link between sustainable innova-
tion and business models in research, this link is also relevant for
practitioners. As will become clear, the business model perspective
reveals a number of components that need to be actively managed
in order to “create customer and social value by integrating social,
environmental, and business activities” (Schaltegger et al., 2012, p.
112).

We proceed by introducing the business model as a market
device that is closely related to innovation (Section 2). Section 3
summarizes the literature on sustainable innovation and iden-
tifies three relevant levels of analysis: the organizational, inter-
organizational and societal level. In combination with insights
from early considerations of sustainable business models these lead
us to propose basic normative requirements for business models
that facilitate sustainable innovations (4.1). These basic require-
ments are then further developed, based on literature revealing
general barriers to marketing sustainable innovations (4.2) and
current literature dealing with business models for technological,
organizational and social innovations (4.3). Section 5 reflects the
main findings from our review and Section 6 concludes with five
key questions for setting up an agenda for research on sustainable
innovation that integrates the business model perspective.

2. The business model: an emerging concept

Identifying business models as a means of creating value
through sustainable innovations requires a clear understanding of
the unit of analysis.1 In order to build on the diversity which is
present in the literature on this topic, we screened 87 journal
articles on business models which could be identified in the
Thomson Reuters database Web of Science. Our search string was
“businessmodel” in article titles, tomake sure that businessmodels
were explicit objects of research. We searched for articles from
1990 to 2010, whereas the earliest ones were actually published in
2000. Further articles were identified through cross-reference
searches which were essential to identify articles on sustainable
business models. In sum we worked on a set of 115 articles,
a handful of books and some research working papers.

Combining Osterwalder (2004) and Doganova and Eyquem-
Renault (2009) we distinguish the following elements of
a generic business model concept:

1. Value proposition: what value is embedded in the product/
service offered by the firm;

2. Supply chain: how are upstream relationships with suppliers
structured and managed;

3. Customer interface: how are downstream relationships with
customers structured and managed;
1 A systematic overview of perspectives is Wirtz’s book on business model
management (Wirtz, 2011). Moreover, Long Range Planning published a special
issue on latest business model research (2010, Vol. 43, No. 2/3) and a Harvard
Business Review paperback collection on business model innovation was released
in 2010; a second HBR paperback on “Rebuilding Your Business Model” was pub-
lished in 2011. For other definitions, see, for example, Johnson et al., 2008,
Chesbrough, 2010, Wirtz, 2011, or Zott et al., 2011.
4. Financial model: costs and benefits from 1), 2) and 3) and their
distribution across business model stakeholders.

For existing firms it is possible to specify these elements. For
new ventures this may be unclear. In this context, a business model
is used as a plan which specifies how a new venture can become
profitable. Doganova and Eyquem-Renault (2009) argue that
a business model is a “market device” (Callon et al., 2007), an
intermediary between different innovation actors such as compa-
nies, financiers, research institutions, etc., i.e., actors who shape
innovation networks. In their theory, such networks are created
through what they call “narratives” and “calculations” which
entrepreneurs circulate to describe their ventures and to construct
markets. Here, the business model is seen as a reference point for
communication among the different actors with whom entrepre-
neurs engage. Markets for innovations thus emerge through
interaction between these actors who also interfere with different
kinds of devices (e.g., support materials such as analysts’ reports,
presentations, software, or money). The business model, as it
connects actors through narratives and calculations (see also
Magretta, 2002), can be interpreted as such a market device
(Doganova and Eyquem-Renault, 2009). This perspective is relevant
because marketing sustainable innovations may require
a rethinking of the terms of competition and collaboration among
the actors engaged in the corresponding innovation networks.

In his overview of business model literature, Wirtz (2011)
identifies three streams. The first stream focuses on technology.
Explicating business models became popular during the internet
boom, when firms and analysts came to realize that existing ways
of earning a profit were not suitable for capitalizing on new tech-
nologies: web-based products and services (e.g., Ghaziani and
Ventresca, 2005; Timmers, 1998). Hence, there is a substantial
body of literature which focuses on the consequences of particular
technologies on how firms organize to earn profits. This is relevant
for the field of sustainable innovation since technologies that
contribute to sustainability may have a similar effect.

The second, organizational, stream emanates from this work
and deals with the business model as a strategic management tool
to improve a company’s value chain (e.g., Linder and Cantrell, 2000;
Tikkanen et al., 2005). Here, a business model serves as a develop-
ment tool for business systems and architectures for representing,
planning and structuring business with an emphasis on organiza-
tional efficiency.

A third stream is strategy-oriented. It adds the element of
market competition to the efficiency focus of the second stream
(e.g., Afuah, 2004; Casadesus-Masanell and Ricart, 2010;
Chesbrough, 2007a; Hamel, 2000; Magretta, 2002). Common sense
amongst strategy-oriented business model scholars is that creating
and delivering customer value lies at the heart of any business
model (e.g., Afuah, 2004; Chesbrough, 2010; Johnson, 2010;
Osterwalder and Pigneur, 2009; Teece, 2010; Zott and Amit, 2010).
Moreover, while creating and delivering customer value, the busi-
ness model itself can become a source of competitive advantage e

by means of business model innovation (e.g., Chesbrough, 2010;
Johnson, 2010; Markides and Charitou, 2004; Mitchell and Coles,
2003). Companies striving for a competitive edge through unique
value propositions can use the configuration of their business
models’ building blocks to execute their strategies on the market.
Therefore, “a business model is the direct result of strategy but is
not, itself, a strategy” (Casadesus-Masanell and Ricart, 2010, p. 212).
In this sense, strategic interaction between rivals results in
competition based on business model modifications (Casadesus-
Masanell and Ricart, 2010). An important question for future
research, which cannot be dealt with in this article due to page
limits, is to what extent strategy as business model modification
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and competition can support the marketing of sustainable
innovations.

Our review shows that innovation is a dominant topic in the
literature on business models as an important aspect of creating
competitive advantage and renewing organizations (about 50
articles deal with business model innovation and more than 20
with business models and innovation). Two roles of business
models can be distinguished (Baden-Fuller et al., 2010; Wirtz,
2011). First, business models can support the strategic marketing
of innovative processes, products and services (e.g., Pateli and
Giaglis, 2005; Teece, 2010; Zott and Amit, 2008, 2007). Secondly,
business models themselves can be changed and innovated to
provide competitive advantage by changing the terms of compe-
tition (e.g., Chesbrough, 2010; Demil and Lecocq, 2010; Johnson,
2010; Zott and Amit, 2010). Situations where process or product
innovations impact business model designs and vice versa are also
explored, especially by Chesbrough (e.g., Calia et al., 2007;
Chesbrough, 2007b; Chesbrough and Rosenbloom, 2002;
Chesbrough et al., 2006).

In the management literature there is thus a clear linkage
between the business model of a firm and its innovation activities.
Following this lead, we propose that to advance research on
sustainable innovation the linkage to business models should be
further explored. This requires first of all that we make clear what
makes innovations sustainable.

3. Sustainable innovation and sustainable business

This section starts with an overview of the literature on
sustainable innovation (Section 3.1). We then summarize earlier
discourses where business models were acknowledged as a crucial
aspect of entrepreneurial and managerial sustainability activities
(Section 3.2). We then present current work on sustainable busi-
ness models with an innovation focus (Section 4).

3.1. Research on sustainable innovation

A systematic review of the literature on sustainable innovations
and related concepts is beyond the scope of this article. Getting an
overview is further complicated because the literature on sustain-
able innovation is hampered by a lack of conceptual consensus.
A recent overview (Carrillo-Hermosilla et al., 2010) lists many
different definitions of the term “eco-innovation”, a label which is
often used interchangeably with sustainable innovation. Related
terms such as clean(er) technologies are also used in a way that
overlaps with innovations that have a superior ecological perfor-
mance. This situation is a consequence of the fact that researchers
from many different disciplines have picked up this topic: evolu-
tionary economics, science and technology studies, innovation
economics, economic sociology, and history. All of these focus
mainly on innovations related to the ecological impact of a product
or service. There is, however, a rapidly growing body of work
focusing on the social aspect under the banner of so called “bottom
of the pyramid” initiatives (e.g., Prahalad, 2005; Prahalad and Hart,
2002; Seelos and Mair, 2005, 2007; Yunus et al., 2010).

For our purposes, we rely on 5 recent publications that provide
an overview of several segments of this literature (Weber and
Hemmelskamp, 2005; OECD, 2009; Carrillo-Hermosilla et al.,
2009; Arimura et al., 2007; Smith et al., 2010). We have struc-
tured research according to the level of analysis onwhich it focuses:
the organizational, inter-organizational, and societal level. In our
presentation we focus on ways in which researchers conceptualize
the marketing of innovations.

At the organizational level, the focus is on the individual firm and
its innovative capacities. Here, research focuses on the capacity to
develop new technologies, and how to connect this within the firm
to other functions (such as marketing and production) in order to
come up with a marketable value proposition. While many
contributions provide tools (such as for EcoDesign or calculating
ecological impact), insight into the actual process of managerial
decisionmaking is limited (Visser et al., 2008 is an exception). More
often, firms are treated as a black box, and researchers study the
impact of various factors on its innovative capacities through
statistical methods (Arimura et al., 2007; Horbach, 2008). The
Porter hypothesis and the research it has stimulated is an example
of such work, where the impact of regulation on the capacity of
firms to develop environmental innovations is studied. Some of
these studies measure innovative capacity in terms of input (R&D
expenditure; Jaffe and Palmer, 1997) or patents (Brunnermeier and
Cohen, 2003). If anything, this shows a neglect of the importance of
the process of marketing innovations. This is shown by a similar
approach to the adoption of cleaner technologies which also looks
at individual factors affecting adoption behavior of firms
(Montalvo, 2008).

Studies at the organizational level often do not explicitly address
the mechanisms through which influencing factors affect innova-
tive capacities or help to produce concrete results in terms of
marketed innovations. At the inter-organizational level such
mechanisms begin to come into focus. Examples are studies on the
adoption and diffusion of clean technologies (Kemp and Volpi,
2008). Also, modeling studies give insight into the complex way
in which, for instance, regulatory standards and supply chain
pressures interact in a supply chain (Saint-Jean, 2008; Seuring and
Müller, 2008). A substantial amount of work has been done under
the banner of (environmental) innovation systems. These studies
draw a system boundary around the network of actors who
contribute to the innovation process (Edquist, 1997; Weber and
Hemmelskamp, 2005). A specific strand of this literature seeks to
identify functions that need to be performed by the system in order
to produce successful new technologies (Hekkert et al., 2007). One
of these functions is a typical business model function: the
formation of markets (e.g., Amit and Zott, 2010; Seelos and Mair,
2007). Inter-organizational studies of sustainable innovation
bring into focus the relevance of what we have distinguished above
as the second and third elements of a business model: the rela-
tionships with other actors (i.e., suppliers and customers). At the
same time, they often fail to link these elements to the analysis of
value propositions and financial models. However, this systemic
view on connecting actors in an innovation network is related to
the market device functions proposed by Doganova and Eyquem-
Renault (2009).

Studies at the societal level draw the system boundary even
wider, aiming to understandwhat is called transitions (an overview
is provided by Smith et al., 2010). While there is criticism to this
perspective as a management approach to innovations at the
societal level (Shove and Walker, 2007), there is a growing body of
literature which seeks to understand societal shifts in terms of
technological changes where the existing technology is conceptu-
alized as a regime which is challenged by new innovations that
occupy niches in the wider landscape (Geels, 2005). Given their
scope, these studies also focus on the first element of business
models, i.e., that of the definition of value which brings together
actors around an existing or new technology. Unfortunately, most
of the work done under this banner shows a lack of consideration
for agency (Genus and Coles, 2008). As a result, it is difficult to link
it to our perspective where the business model is put forward by
a firm, and serves as a devicewhich acts as a conduit to facilitate the
problematic interactions among actors.

An earlier special issue of this journal (Hall and Clark, 2003)
similarly focused on this crucial aspect: without a successful
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diffusion in society, eco-innovations are meaningless. In capitalist
societies the market is a dominant coordination mechanismwhere
such success is achieved. There it is defined as increased market
share and profitable returns for the firms that bring a new product
or service to the market. The premise of market success alone
challenges any attempt of change. As will be discussed below, an
additional challenge for the creation and further development of
businesses towards sustainability is the co-creation of societal and
economic profits. Looking at sustainable innovation from a business
model perspective might shed light on how these challenges can
be met.

3.2. Antecedents of a modern discourse on sustainable business
models

In the literature on sustainable entrepreneurship and corporate
sustainability management the concept of business models is still
used in a fuzzy way (Lüdeke-Freund, 2009; Schaltegger et al., 2012).
Nevertheless, general connections to corporate sustainability,
including sustainable innovation, can be found, for example, in two
classic articles.

Lovins et al. (1999) propose a four step agenda to align business
practice with environmental needs. This agenda, labeled Natural
Capitalism, consists of management principles beyond the often
efficiency-centered perspective of environmental management e

increase of natural resources’ productivity; imitation of biological
production models; change of business models; and reinvestment
in natural capital. Important for our review is the fact that Lovins
and colleagues see a change towards sustainable business models
as crucial to realizing Natural Capitalism. But the emergence of such
models requires a revision of distorted information and incentive
systems: “the instruments companies use to set their targets,
measure their performance, and hand out rewards are faulty”
(Lovins et al., 1999, p. 12; see Burritt and Schaltegger, 2010 for more
information on sustainability accounting and reporting). The
necessarily distorted business models increase work force
productivity, but at the same time they amplify exploitation of
natural resources and sometimes even employees (Schnaiberg,
1980). Lovins and colleagues refer to the much-cited example of
US-based carpet manufacturer Interface Inc. as a positive counter-
example (Box 1).
Box 1. Interface Inc. e a role model for ecologically

enhanced business.

Interface Inc. changed its business frommanufacturing and

selling carpets for office buildings to a billion-dollar floor-

covering service-leasing model (Stubbs and Cocklin, 2008).

The change to a service-centered business model lead to

the new customer value proposition “floor-covering” and

a more than thirty-fold reduced flow of materials (Lovins

et al., 1999). The produce-and-use (up) logic changed to

a model in which suppliers “get paid to provide the agreed-

upon level of comfort, however that’s delivered” (Lovins

et al., 1999, p. 10). Such approaches can realign metrics,

incentives, measurement and accounting practices with the

goal of reducing ecological harm.
Lovins and colleagues’ plea resonates with the work of Hart and
Milstein (1999), who see sustainable development as a force of
industrial renewal and progress e if managers learn to see the
business opportunities connected to this challenge. They argue that
three ideal types of economies can be differentiated: consumer,
emerging, and survival economies. Each calls for different business
strategies and models as their respective conditions for production
and consumption differ considerably in the light of sustainable
development. Thus, they conclude that “simply transplanting
business models” (Hart and Milstein, 1999, p. 29) from one
economy to another will run counter to sustainable development.
Openness to social and technological leapfrog innovations is
required to avoid replicating the weak points of dominant Western
business models in emerging and survival economies (Hart, 1997).
Consumer economies, highly industrialized nations with roughly
one billion people, are characterized by great purchasing power,
extensive infrastructures, and literally unlimited consumption
possibilities. Here, business models have to change in a way that
reduces corporate footprints and decouples production and
consumption from social and ecological impacts. In survival econ-
omies, mainly based on rural lifestyles, lacking infrastructures of
any kind and whose three to four billion people often suffer from
unmet basic needs, companies have to come up with radical busi-
ness model innovations that must inevitably deviate from common
consumer models. Here, the authors refer to groundbreaking
businesses like micro-credits (Grameen Bank) or low-priced ready-
to-make kits for clothing (Ruf and Tuf jeans). The economies in
between, two to three billion people in emerging countries, are
characterized by satisfied basic needs and increasing purchasing
power. According to Hart and Milstein, trends of rapid industriali-
zation and urbanization urgently ask for new solutions to meeting
familiar customer needs.

These two classic articles envision changing business models as
a way to reduce negative social and ecological impacts or even as
a way to purposefully achieve sustainable development. While
Lovins and colleagues discuss business model change as a central
step on their path towards Natural Capitalism, Hart and Milstein
point to the fact that the world is a patchwork of different, in part
even non-compatible, economies that require carefully selected
business models e all the more, if economic development is to
contribute to sustainable development. Having identified business
model change as an important instrument to support
sustainability-oriented businesses, we argue that this instrument is
not an end in itself. Moreover, the business model concept has to be
linked to approaches of sustainable innovation to identify possi-
bilities of creating sustainable value.

4. Linking business models to sustainable innovation

In this section we aim to show how the business model
perspective helps to better explore and understand how different
types of sustainable innovations are marketed, and thus, how this
perspective can become a new field of sustainable innovation
research e a crucial topic that has only rarely been addressed (e.g.,
Charter et al., 2008; Wells, 2008). Building on the insights from
Sections 2 and 3, we start with proposing a basic set of normative
requirements that have to be met for business models to contribute
to marketing sustainable innovation. We then confront these with
literature on barriers that have to be overcome by business models
for sustainable innovation.

4.1. Normative requirements for business models for sustainable
innovation

The concept of sustainable innovation is grounded in wider
normative concepts such as environmental sustainability or
sustainable development (e.g., Boons, 2009; Carrillo-Hermosilla
et al., 2009, 2010; Hall and Clark, 2003). Comparable conceptual
notions of sustainable business models do not exist today (Lüdeke-



Box 2. Mobile telephony e an unsustainable business

model.

Mobile telephony provides an example of a locked-in

business model with high ecological impact. A typical

situation is that the marketing of mobile phones is a joint

effort of the device producer and the network provider.

Hardware is offered at substantially reduced prices, or even

for free, combined with a long term contract with a network

provider. While this is a viable model in terms of revenues

for both the network provider and the hardware producer

(Camponovo and Pigneur, 2003), it leads to a high level of

substitution of technically functioning devices. Hardware

firms offer newmodels at a high pace, fuelling new fashions

among users. This business model leads to excessive

resource use (especially rare earths) and negative social

impacts (e.g., working conditions in coltan mines).
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Freund, 2009; Schaltegger et al., 2012). This may be a result of the
fact that sustainable development does not denote a specific
content, but rather a process where ecological, economic and social
values are balanced in continuous action (Lélé, 1991). From the
literature on sustainable innovation we learn that this process
involves inter-organizational networks and even wider societal
systems. Such networks do not only include firms, but also other
stakeholders. Based on these insights we use the four elements of
a business model e value proposition, supply chain, customer
interface, and financial model e identified earlier and propose a set
of basic normative requirements that we believe need to be met for
successfully marketing sustainable innovations:

1. The value proposition provides measurable ecological and/or
social value in concert with economic value. The value propo-
sition reflects a business-society dialog concerning the balance
of economic, ecological and social needs as such values are
temporally and spatially determined. For existing products,
a particular balance is embedded in existing practices of actors
in the production and consumption system; for new products
or services, such a balance is actively being struck among
participants in the evolving alternative network of producers,
consumers, and other associated actors.

2. The supply chain involves suppliers who take responsibility
towards their own as well as the focal company’s stakeholders.
The focal company does not shift its own socio-ecological
burdens to its suppliers. This condition requires that a firm
actively engages suppliers into sustainable supply chain
management, which includes, for example, forms of social issue
management and materials cycles that avoid/reuse wastes
(Seuring and Müller, 2008).

3. The customer interface motivates customers to take responsi-
bility for their consumption as well as for the focal company’s
stakeholders. The focal company does not shift its own socio-
ecological burdens to its customers. Customer relationships
are set up with recognition of the respective sustainability
challenges of differently developed markets (Hart andMilstein,
1999) as well as company-specific challenges resulting from its
individual supply chain configuration.

4. The financial model reflects an appropriate distribution of
economic costs and benefits among actors involved in the
business model and accounts for the company’s ecological and
social impacts (Maas and Boons, 2010).

These requirements are defined generically on purpose. For
future research, more detailed and refined formulations may
allow for empirical tests of their actual relevance. So far, they
provide a basic set of normative principles for sustainable busi-
ness models which need to be fulfilled in order to contribute to
a successful marketing of sustainable innovations. These condi-
tions do not specify a sustainable business model per se, nor do
they explain how specific innovations are commercialized. Such
questions can only be answered for specific firms operating in
specified contexts.

But making these normative requirements explicit helps to
understand that any innovation has to be successfully marketed to
unfold its sustainability potential (Schaltegger and Wagner, 2008,
2011), and that the underlying business model has to operate
according to certain principles to not contradict this potential.
While an innovation bears an assumed sustainability potential, the
underlying business model is the market device that allows (or
hinders) to unfold this potential, given that certain barriers can be
overcome: namely barriers of the institutionalized organizational
memory and the external business environment (e.g., Carrillo-
Hermosilla et al., 2009; Hall and Clark, 2003; Johnson, 2010).
4.2. Barriers to marketing sustainable innovations

Implementation and diffusion of innovations are often consid-
ered as challenges of introducing new technologies and designs,
overcoming economic barriers and gaining acceptance among
users, and sometimes even changing whole socio-technical
systems (e.g., Charter et al., 2008; Geels, 2005). It is a special
characteristic of sustainable innovations that they have to fit from
a technical or organizational point of view, be economical and
contribute to solving sustainability problems (e.g., Carrillo-
Hermosilla et al., 2009; Charter et al., 2008; Hansen et al., 2009;
Horbach, 2008). Our literature review shows that this challenge
is increasingly discussed as a business model challenge (see
Section 4.3).

Two generic situations can be imagined: The innovation, be it
a process, product or service, fits with the existing business model
(e.g., a company producing and selling light bulbs will be able to
shift from conventional to energy saving bulbs); or it fits only to
a certain degree or not at all (this will be the case when the light
bulb producer delivers lighting services where the bulbs are only
part of the value proposition). The latter situation calls for explicit
awareness of the company’s business model and the ability to
identify and overcome internal as well as external barriers to
bringing a new product or service to the market. Here, an
important internal barrier is the institutionalized organizational
memory consisting of business rules, behavioral norms and success
metrics (Johnson, 2010; see also Lovins et al., 1999). These evolve
and become firmly established once a business model is fully
developed, and, as Johnson argues, “.these guidelines and control
mechanisms are powerful inhibitors to the introduction of new
business models” (Johnson, 2010, p. 46). Comparable obstacles can
be identified in the external business environment. In many
industries, such as automobile manufacturing or energy, charac-
teristics like high capital intensity in concert with incumbents’
resilience to disruptive technologies often lead to the dominance
of locked-in “fire and forget” business models (e.g., Wells, 2008;
Wüstenhagen and Boehnke, 2008). An example for an industry
that is locked in its business environment is mobile telephony
(Box 2).
These barriers indicate that introducing a sustainable innova-
tion requires a far-reaching approach to change things at the
company level while taking into account external barriers imposed
by the wider environment of the respective production and
consumption system. This may be a risky and costly venture, for



Table 1
Business model/technology innovation combinations.

Business model

Existing New

Technology Existing Not considered here (1)
New (2) (3)

Box 3. Better Place e radical system innovation.

Better Place is the most prominent example of a system

innovation and a radically different business model for

a locked-in industry. The most important barrier is the

infrastructure that is completely adapted to gasoline fueled

cars (Wells, 2008). Users expect convenient, flexible and

relatively low cost mobility e features that current battery-

driven cars cannot offer. “But instead of focusing on how

to make batteries work in the existing system, Agassi

[founder of Better Place] asked what new system would be

needed to make them as convenient, effective, and afford-

able as gasoline”. (Johnson and Suskewicz, 2009, p. 56)

Better Place separates car ownership (user) from battery

ownership (Better Place) to make the battery a changeable

item. That is, the user does not buy the expensive battery,

but pays per kilometer. A close-meshed network of auto-

matic change stations and a tracking system that directs the

driver to the next station secure convenience and easy

handling. As the costs per kilometer, including battery,

network service and electricity, are lower than for gasoline,

Better Place can use this margin to subsidize electric

vehicles.
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start-ups as well as for incumbents, which becomes even more
complicated when complex social constructs like demands of
sustainable development are to be integrated (Birkin et al., 2009a,
2009b; Boons, 2009; Charter et al., 2008). But at the same time,
more systemic innovations are expected to have a greater
sustainability potential (e.g., Hansen et al., 2009; Tukker and
Tischner, 2006).

4.3. Business models for sustainable innovation e what the
literature reveals so far

As a holistic and systemic concept (Baden-Fuller and Morgan,
2010), a business model perspective may be expected to
contribute to a sustainable innovation agenda by opening up new
approaches to overcoming internal and external barriers. In this
subsection, we uncover this potential as described in the current
literature.

Sixteen out of the identified 115 business model articles as well
as five book chapters are directly concerned with business models
and sustainability issues. Based on these sources, we defined three
streams which appear to be most important with regard to
sustainable business models: technological, organizational, and
social innovation. It is important to recognize that these streams do
not stand for separated phenomena. That is, for example, techno-
logical innovations might depend on organizational change (e.g.,
Interface Inc.; Box 1) or support social value propositions (e.g.,
“Grameen telephone ladies”; Box 4). However, for reasons of clarity
we discuss the three streams separately.

4.3.1. Technological innovation
According toWells (2008), the business model can be used as an

analytical unit to explore and understand the economic logic
of production and consumption systems revolving around the
fulfillment of specific needs (e.g., mobility) through specific tech-
nological artifacts (e.g., automobiles) and which connect suppliers
and customers through economic exchange relationships. He
contrasts, for example, the economic logic of linear mass produc-
tion businesses with specialized niche suppliers, and concludes
that “the business model undoubtedly influences how consumers
think about the product, and the normative rules that shape
expectations” (Wells, 2008, p. 84). That is, the business model
acts as a mediator between technologies of production and
consumption e i.e., between how technological artifacts are made,
the artifacts themselves, and how they are finally usedewhich also
influences further stakeholders’ perceptions of these technologies
and the ways in which they are marketed (such as customers,
regulators and competitors).

This role as market device can refer to three combinations
of business model and technology2 innovation (Table 1): a new
business model can employ given technologies (1); existing
business models can take up new technologies (2); and new
business models can be triggered by new technologies, and vice
versa (3).

These combinations pose different challenges. In case (1)
existing products are offered in new ways; e.g., based on new
modes of distribution and application (from selling carpets to floor-
covering services) (e.g., Halme et al., 2007; Lovins et al., 1999) (Box
1). Here, the primary challenge is to convince customers of a new
product or service handling. Case (2) refers to the integration of
new production processes, products or services with a company’s
existing business model. The automobile industry illustrates the
2 As simplification, technology shall comprise production technologies as well as
the resulting product/service offerings and their applications.
challenge of introducing new technological paradigms against an
industry’s dominant business model (e.g., Johnson and Suskewicz,
2009; Wells, 2008). In contrast, a textbook example of marketing
a technological system innovation through new business models,
case (3), is the electric mobility concept of Better Place as described
by Johnson and Suskewicz (Box 3).3
As the example in the Textbox shows, new technologies alone
are insufficient to change paradigms of production and consump-
tion systems. In combination with new business models this
becomes possible.

Thus, sustainable business models with a focus on technological
innovation are market devices that overcome internal and external
barriers of marketing clean technologies; of significance is the business
model’s ability to create a fit between technology characteristics and
(new) commercialization approaches that both can succeed on given
and new markets.

4.3.2. Organizational innovation
In their studies on North European and Chinese companies

Birkin and colleagues identify societal and cultural demands of
sustainable development that evolve outside the economic sphere
as drivers for organizational change in business enterprises (Birkin
et al., 2009a, 2009b). Their understanding of a business model
refers to a more general interpretation of doing business,
3 We recognize the fact that the Better Place case is also about organizational
innovation, but focus on the technology and system aspect for reasons of analytical
clarity.
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comparable to notions of the “USModel” or the “Asian Model” (e.g.,
Cappelli, 2009; Singh and Zammit, 2006). Birkin and colleagues
argue that, as social and natural needs become institutionalized as
concrete societal and cultural demands, these models will change
radically. Hence, companies are expected to induce significant
organizational adaptations in order to secure legitimacy and
legality e and not least, business success. But the approaches
observed in their studies are of rather incremental nature and
primarily aim to integrate aspects of economic sustainability into
existing business models due to constraints such as a lack of time,
problems with the market model, cost aspects and vested interests.
In sum, their descriptions fall short of highlighting companies
which may serve as role models for their industries.

Stubbs and Cocklin (2008) follow a different approach and
analyze the US-based carpet manufacturer Interface Inc. and the
Australian Bendigo Bank in more detail to develop their
“sustainability business model”. Their perspective on organiza-
tional development is comparable to Birkin and colleagues since
their conception starts from the assumption that sustainable
business models are developed around sustainability concepts
from the non-economic sphere that are transferred to the orga-
nizational level. A heuristic is derived from the two cases to
describe how their characteristics contribute to corporate
sustainability. This heuristic is a white list of preconditions, drivers
and measures arranged in two dimensions (Fig. 1): structural and
cultural attributes in the first dimension (x-axis); and internal
organizational capabilities and the socioeconomic environment in
the second dimension (y-axis).

The heuristic helps to classify business model attributes as
structural or cultural, as well as being related to the external
socioeconomic environment or internal organizational capabilities,
which allows addressing the above discussed internal and external
barriers. The authors find that, for example, in the socioeconomic
environment structural aspects such as financial market support
for sustainability or revised tax systems which sanction negative
externalities are crucial. Approaches referring to waste and emis-
sion reduction by means of closed-loop systems are boundary-
spanning as they connect external and internal structural attri-
butes. Important socioeconomic-cultural aspects are community
spirit, stakeholder and shareholder engagement, whereas a long-
term focus on business operations is also an internal as well as
external capability.

Whereas authors from the technological innovation stream see
business models as market devices to support innovations, Birkin
and colleagues as well as Stubbs and Cocklin discuss sustainable
business models as an expression of organizational and cultural
changes in business practices and attitudes that integrate needs
and aspirations of sustainable development as formulated in the
Brundtland definition or other concepts such as ecological
modernization.
socioeconomic environment 

internal organizational 
capabilities 

setubirttalarutlucsetubirttalarutcurts

Fig. 1. Dimensions of the “sustainability business model” heuristic (Stubbs and
Cocklin, 2008, p. 114).
Business model change on the organizational level is about the
implementation of alternative paradigms other than the neoclassical
economic worldview that shape the culture, structure and routines of
organizations and thus change the way of doing business towards
sustainable development; a sustainable business model is the aggre-
gate of these diverse organizational aspects.

4.3.3. Social innovation
A third stream of literature deals with business models related

to social value creation. Authors from this stream are inspired by
the remarkable achievements of companies like Indian micro-
financing pioneer Grameen Bank or Sekem Group, a multi-
business organization specialized on the production of cotton and
host of diverse social ventures in Egypt (e.g., Seelos and Mair, 2005,
2006). These models are discussed in the context of the recently
emerging concept of social entrepreneurship (SE) that embraces
different approaches such as “bottom of the pyramid” (BOP)
strategies or social businesses (e.g., Dees, 1998a, 1998b; Mair and
Martí, 2006; Prahalad, 2005; Prahalad and Hart, 2002; Yunus
et al., 2010).

Hockerts and Wüstenhagen (2010) point to the varied mean-
ings of social innovation: One view emphasizes the role of
product and process innovations with a social purpose. Another is
related to the scope of entrepreneurial and managerial activities,
where innovation can refer to founding and further developing
social enterprises, company-internal activities (“social intra-
preneurship”; Mair and Martí, 2006), or “corporate social inno-
vation” as business/social sector collaboration (Kanter, 1999).
Accordingly, the spectrum of actors and organizational forms
reaches from single entrepreneurs dedicated to alleviating urgent
social problems by means of non-profit but self-sustaining busi-
nesses (e.g., Ibrahim Abouleish and Sekem Group, Muhammad
Yunus and Grameen Group; Seelos and Mair, 2005, 2007) to
multi-national corporations taking the strategic chance of future
BOP markets (e.g., Unilever, Danone; Yunus et al., 2010). Social
innovation, like environmental innovation, is seen as a key to
creating and transforming markets towards sustainable develop-
ment (see above Hart and Milstein, 1999; Lovins et al., 1999) e

and this is where the transformative power of business models
comes into play.

Obviously, social innovations can be linked to technological
and/or organizational innovations. However, the approaches
mentioned here are primarily orientated towards social purposes
and missions. While technological innovations are more about
“jobs-to-be-done” (Johnson, 2010) and organizational innova-
tions are a form of corporate self-reflection, social innovations
are providing solutions to problems of others, i.e., of societal
groups that lack the resources or capabilities to help themselves.

The most prominent research topics, besides theorizing and
case studies on the concept of social entrepreneurship, are those
linked to the provision of market access andmarket creation in BOP
contexts (e.g., Seelos and Mair, 2005, 2007; Thompson and
MacMillan, 2010; Wu et al., 2010). Here, the challenge of SE is to
change the value creation logic while human, financial and political
resources must be acquired and managed under precarious
conditions and high uncertainty (cf. Thompson and MacMillan,
2010). Changing the focus of value creation is thus the primary
purpose of business model management and innovation. Whereas
social benefits such as employment and access to products and
services are by-products of conventional economic value creation,
earning money becomes a by-product or condition of social value
creation through SE (Seelos and Mair, 2005). The premise is to
develop self-sustaining instead of profit maximizing businesses,
giving space to entrepreneurs and managers to focus their business
models on social issues (see Box 4 for an example).



Box 4. Grameen Telecom e a social enterprise model.

The “Grameen telephone ladies” are a good example of

a business model for social innovation (Yunus et al., 2010).

Grameen Bank offers micro-credits to persons who could

never borrow from commercial banks due to a lack of

collateral (Seelos and Mair, 2005). Telephone ladies use

these loans to buy mobile phones and airtime. Then, they

sell airtime to anybody who wants to make a call but cannot

afford an own telephone. At the time this model started,

80,000 Bangladesh villages did not have telephone service,

i.e., the 300,000 telephone ladies brought electronic

communication to the rural and poor population. Despite its

initial success this model has reached obsolescence: As cell

phones and airtime become more and more affordable to

the Bangladeshis, the telephone ladies’ market has shrunk

significantly (Schaffer, 2007). Nevertheless, the telephone

ladies provided valuable insights into the dynamics of

social business models in developing countries.
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This all is not to say that SE business models exclude any profit
orientation. Quite the opposite, as Thompson andMacMillan (2010)
see both social and economic profits as conditional for large
corporations’ engagement in SE initiatives. The crucial point here is
the expectedmagnitude of business model change. As long as social
entrepreneurs aim for economic profits (e.g., to pay dividends to
shareholders) they may be able to apply rather modified conven-
tional models. But the more the social value creation function is
focused, themorewill SE result in so called social businesses (a not-
for-profit sub-category of SE; Yunus et al., 2010). Yunus and
colleagues reason that for social businesses a specific business
model framework is needed (Fig. 2) that integrates a social profit
equation e whereas the environmental dimension is also recog-
nized (the basic framework includes three elements only: value
proposition, value constellation, economic profit equation; e.g.,
Schoettl and Lehmann-Ortega, 2011).

According to their concept, social businesses apply business
models that above all recover their full costs and pass profits on to
customers who shall benefit from low prices, adequate services and
better access to maximize the social profit equation: “It is a no-loss,
no-dividend, self-sustaining company that sells goods or services
and repays investments to its owners, but whose primary purpose
is to serve society and improve the lot of the poor”. (Yunus et al.,
2010, p. 311) Not least, the magnitude of business model change
depends on the kind of partnership, such as firm/NGO collabora-
tion, which is required to create social value and maximize social
profit (Chesbrough et al., 2006; Dahan et al., 2010; Kanter, 1999).
Social Profit Equation
Social profit 
Environmental profit 

Value Proposition
Stakeholders 
Product / service 

Value Constellation
Internal value chain 
External value chain 

Economic Profit Equation
Sales revenues 

Cost structure 
Capital employed 
no economic loss (full 
recovery of capital) 

Fig. 2. Components of a social business model template (Yunus et al., 2010, p. 319).
To conclude, sustainable business models enable social entrepre-
neurs to create social value and maximize social profit; of significance
is the business models’ ability to act as market device that helps in
creating and further developing markets for innovations with a social
purpose.

5. Discussion and concluding remarks

Above we have looked at the intersection of two bodies of
literature: that on sustainable innovation and the one on business
models. We have concluded that the former tends to disregard the
precise ways in which firms connect the elements specified by our
definition of a business model e the value proposition, organiza-
tion of supply chain and customer interface, and financial model. In
contrast, the firm is often treated as a black box on which external
factors impinge, or only specific internal factors are analyzed. At
other levels of analysis, elements of the business model are present
(especially the organization of the value chain and the value
proposition), but without being connected to the firm and mostly
leaving out the revenue model. This confirms our idea that the
business model concept may help to bring these elements into the
research on sustainable innovation.

Hence, one result from our literature review is that the business
model of a company, whole industry or business philosophy is seen
as a mediator for innovations that not only links production and
consumption but also embraces stakeholders and their expecta-
tions from non-business areas. These features support the inter-
pretation as a market device (Doganova and Eyquem-Renault,
2009). Moreover, the proposed principles for sustainable business
models can be developed further by embedding them into these
insights.

For a sustainable value proposition business-society dialogsmust
identify trade-offs between optimal product and service perfor-
mance (e.g., convenience, low costs) and improved social and
environmental effects (e.g., de-materialization, better working
conditions). A balanced fulfillment of customer needs will likely
require enhanced offerings of which profits are insecure during
implementation (e.g., product-service-systems such as Interface’s
floor-covering service-leasing; see also Charter et al., 2008). Such
balancing is highly context-sensitive, as studies in social and
organizational innovation reveal.

Barriers to such enhanced offerings are often found in supply
chain dependencies and locked-in infrastructures (e.g., Wells, 2008;
Wüstenhagen and Boehnke, 2008). But Interface shows that
transformed product-service models can reduce ecological pres-
sure throughout the supply chain and promote profitable recycling
and closed-loop systems (e.g., Lovins et al., 1999; Wells and Seitz,
2005), while the Grameen experience shows that sometimes
unforeseen but highly effective supply chains evolve on their own
(Yunus et al., 2010).

This shows that the customer interface can be addressed very
differently, either by means of linear mass-production (Wells,
2008), or in processes of value co-creation or consumer co-
production which intensify the producer-consumer relationship.
Marketing science recognizes different intensities of cooperation
and consumers’ motivation to take over responsibility (from
community tools such as Wikipedia to product design) (e.g., Etgar,
2008; Payne et al., 2008). These insights should be adapted to
enable sustainable value propositions.

Finally, financial models must shift from “price-per-unit” to
pricing the “job-to-be-done”, i.e., focus on the fulfillment of needs
instead of selling amounts of products (see Johnson, 2010; Johnson
et al., 2008). Job-oriented pricing would be in line with approaches
such as de-materialization through product-service-systems (e.g.,
Halme et al., 2007; Lovins et al., 1999; Tukker and Tischner, 2006).
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As mentioned above, the three distinguished innovation cate-
gories are interlinked phenomena. While our conclusions from the
literature on technological and social innovations emphasize
a business model’s ability to support technological or social offer-
ings, products and/or services, organizational innovations are more
about cross-cutting structural and cultural preconditions within
and around companies. Birkin et al. (2009a, 2009b) emphasize the
role of management concepts and tools to integrate sustainability-
relevant information as well as to maintain legitimacy and legality
in the face of increasing stakeholder demands derived from the
vision of sustainable development. Stubbs and Cocklin (2008) go
even further and ask how a company can be grounded on alter-
native paradigms other than the neoclassical economic worldview.
Here, the search for business models for sustainable innovation
turns into the search for another business model for our capitalist
society.
6. Towards a research agenda on sustainable business models
and innovation e five key issues

Without doubt, the design and management of sustainable
business models is an important but yet insufficiently researched
area. Therefore, our main contribution is to show how business
models and sustainable innovations are interrelated in the current
literature; a gapwe identified in the first two sections of this article.
Second, we contribute to closing this gap as we propose exemplary
normative requirements under which business models for
sustainable innovation should operate. A first attempt to connect
the business model perspective to already established concepts
such as corporate sustainability or sustainable innovation. The third
contribution is to reflect our findings and ideas in order to offer
a starting point for a more focused research agenda.

Therefore we present a number of guiding questions for future
research. These are intended to help building a research agenda on
business models and sustainable innovations. We suggest thematic
avenues for future research, which, in following steps, will require
the specification of according research methods and theoretical
perspectives. Setting this agenda might start with the fundamental
question if and to what degree today’s companies are already
implementing the normative requirements we formulate in Section
4.1. Empirical research, e.g., following a case study approach, will be
needed to shed some light on the state-of-the-art of corporate
sustainability management, sustainable organizational develop-
ment and sustainable innovation in daily business (e.g., Tukker
et al., 2008; Stubbs and Cocklin, 2008). Thus, our first guiding
question is:

To what extend do firms consider the normative requirements for
sustainable business models in their innovation practices e be it
process-, product-, or system-oriented?

In part this question is currently taken into account in research
on sustainable supply chain management. There is substantial
literature on how supply chains are reorganized in the process of
making them more sustainable (e.g., Boons and Mendoza, 2010;
Seuring and Müller, 2008; Vermeulen and Seuring, 2009). This
captures two elements of the business model as defined above, i.e.,
the organization of links between the firm and its suppliers and
customers. It would be interesting to broaden the scope of the
supply chain literature in such a way that the other elements of the
business model (financial model and value proposition) are also
incorporated into the analysis. This leads to our second guiding
question:

How do firms connect the four elements of a business model to their
innovation attempts?
We find the business model concept helpful in connecting
insights at the different levels of analysis that we have identified in
the context of sustainable innovation. Business models require
a systemic perspective, but always from the viewpoint of how the
firm can connect to, or build up, that system while delivering
a certain value proposition. System innovation is seen as a crucial
strategy to implementing sustainability into wider socio-technical
systems (e.g., Charter et al., 2008; Geels, 2005; Johnson and
Suskewicz, 2009). Hence, our third question captures this insight:

To what extend do business models allow for sustainable system
innovations, and how does this relate to business success?

A related question deals with the extent to which business
models allow, or hamper, specific types of innovations (e.g.,
Johnson, 2010). More specifically:

Is there a relationship between the magnitude of improvement of
an innovation and the lock-in provided by the existing business
model?

The emphasis of Doganova and Eyquem-Renault (2009) on
business models as a market device points out that it does not
necessarily make sense to try and pin down the exact business
model. When a business model serves to build linkages among
actors that are necessary to successfully market a sustainable
product or service, various elements being open to multiple inter-
pretations is an asset rather than a problem. In other words, the
often lamented “vagueness” of the concept of sustainability may
sometimes be a useful quality in bringing about sustainable inno-
vations (e.g., Boons, 2009; Hansen et al., 2009; Tukker and Tischner,
2006; Tukker et al., 2008). This is in sharp contrast with the
attempts to define, once and for all and objectively, the sustain-
ability of an innovation. This insight suggests that the way inwhich
sustainability is constructed by actors involved in value creation is
an important topic for research (Boons and Mendoza, 2010):

How does the definition of sustainability, as constructed by busi-
ness model stakeholders, compare to sustainability measures as
employed by evaluators of sustainable innovations?

Being aware that our deductive approach is far from delivering
a complete, all embracing concept, we aim to direct part of the
exponentially increasing work on business models towards
a systematic (and systemic) inclusion of sustainability-related
business challenges. On the more practitioner-oriented side, busi-
ness management authors like Porter or Johnson are driving this
change (e.g., Eyring et al., 2011; Johnson and Suskewicz, 2009;
Porter and Kramer, 2011). To make the topic of sustainable business
models become more than rhetoric we suggest drawing some
lessons from the topical articles and projects that can be identified
today. Therefore, even if it is too early to discuss further aspects
such as methodical issues, wewould like to start an open process of
developing a research agenda that integrates the crucial aspect of
creating sustainable value through business models for sustainable
innovation.
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