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Abstract

Business models can be created by combining business model patterns. The use of
patterns can stimulate creativity of entrepreneurs and support the design of innova-
tive business models for sustainability. In this article, we analyze the frameworks on
sustainable business model (SBM) patterns, which can be mainly classified along
the three dimensions of the triple bottom line (TBL): economic, environmental,
and social. Furthermore, we introduce the concept of “truly sustainable business
models” by drawing on contingency and system theory. We observe that the simple
application of the frameworks of business model patterns by combining economic,
environmental, and social business model patterns for sustainability into one sin-
gle business model does not necessarily lead to a truly sustainable business model.
Therefore, the combination of patterns along the TBL seems a necessary, but not
sufficient condition for achieving true sustainability, and hence, the mere reliance
on SBM patterns in business model design can be misleading to entrepreneurs. Our
conceptual work advances research related to frameworks on SBM patterns by iden-
tifying three critical levels for the analysis of whether a business model is truly sus-
tainable or not. The first level is inherent to the business model as a system; the
second is related to the larger system, in which the business model is embedded; and
the third is about the contingency factors that can impact the sustainability effective-
ness of the business model over time.
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1 Introduction

The creation of frameworks constitutes an essential activity in the scientific
endeavor. In the field of management, frameworks such as the Business Model Can-
vas (Osterwalder and Pigneur 2010) or SWOT represent a combination of inter-
linked items that support a particular approach to a specific objective (Budler and
Trkmman 2019). Sustainability is among the research fields that, in previous years,
have witnessed the development of many relevant frameworks such as the triple bot-
tom line (TBL) (Elkington 1997) and the circular economy (The Ellen MacArthur
Foundation 2015) as well as the study of relationships between different frameworks
such as stakeholder theory and corporate social responsibility (Dmytriyev et al.
2021).

This work focuses on an emerging type of sustainability frameworks that is
related to the field of business models for sustainability (e.g., Schaltegger et al.
2016). Research in this area emphasizes, among others, the role of the entrepreneur
in developing sustainable business models (SBMs), in other words business mod-
els that are not only ecologically, but also economically and socially sustainable
(e.g., Abdelkafi and Hansen 2018; Abdelkafi and Tduscher 2016). At the same time,
researchers sought to classify the different sustainability-related elements into SBM
archetypes or SBM patterns (Bocken et al. 2014; Liideke-Freund et al. 2018b).

Notably, business model archetypes or patterns—used interchangeably in this
work—have been debated in the general academic literature on business models,
not necessarily related to sustainability (e.g., Abdelkafi et al. 2013), owing to their
support for business model design and development. Indeed, patterns discovery
should be an essential endeavor in business model innovation research (Abdelkafi
and Hansen 2018). A business model pattern is “the relationship between a cer-
tain context or environment, a recurring problem and the core of its solution”
(Abdelkafi et al. 2013, p 14 based on Alexander 1977), while SBM pattern refers
to “an ecological, social, and/or economic problem that arises when an organiza-
tion aims to create value, and it describes the core of a solution to this problem that
can be repeatedly applied in a multitude of ways, situations, contexts, and domains”
(Liideke-Freund et al. 2018b, p 148). The discussion on SBM patterns was initiated
mainly by Bocken et al. (2014) with a framework consisting of eight essential arche-
types of business models. Since then, researchers have built upon this framework
to further propose fine-grained frameworks on SBM patterns (e.g., Liideke-Freund
et al. 2018a; Liideke-Freund et al. 2018b; Dijkstra et al. 2020).

Business model patterns can provide direction and support to entrepreneurs,
while nurturing creativity during the design of innovative business models for
sustainability. The underlying idea is to leverage analogical and combinatorial
thinking (e.g., Abdelkafi et al. 2013; Gassmann et al. 2014)—two creativity tech-
niques—for the generation of new business models based on patterns. Analogical
thinking transfers patterns that prove successful in one industry to another. Com-
binatorial thinking is used to combine these SBM patterns to develop new viable
business models. The new combinations may not be new to the world, but new to
the target industry where they are transferred. For example, Better Place proposed
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a business model for electric vehicles by analogy to the telecommunication indus-
try. Although this model could not take off, it was new to the automotive industry.
In this model, users pay for the battery usage level depending on the driven dis-
tance, by analogy to telecommunication where mobile phone users pay for calls
per unit of time (Johnson 2018).

Our work acknowledges the usefulness of frameworks for SBM patterns to
develop innovative business models (e.g., Liideke-Freund et al. 2018b) as “...pat-
terns and taxonomy are meant to help corporate leaders, entrepreneurs, organisation
designers, and business model developers in modifying or creating new business
models with a stronger orientation towards sustainability issues.” (Liideke-Freund
et al. 2018b, p. 159). These frameworks can support entrepreneurs and firms in
improving the sustainability of their business models. However, whereas business
model patterns can be applied in a stand-alone fashion, combinations are expected to
be more frequent for several reasons. First, patterns are generally related to a single
element of the business model such as value proposition, value creation, or value
capture (Abdelkafi et al. 2013). As such, combinations of patterns are more likely in
real cases (Amshoff et al. 2015). Second, business models can be clustered in differ-
ent groups (Liideke-Freund et al. 2018b): mainly economic, social-economic, social,
mainly ecological, and integrative. Hence, most SBM patterns do not cover all
dimensions of the TBL, making a combination of patterns required. These combi-
nations can involve patterns from the same group, for example, combining “repair”
and “reuse” patterns, or over different groups, such as ‘“cooperative ownership”
and “green supply chain management”. Third, given the value capture challenges
that SBMs can encounter, e.g., due to limited market segments, companies may be
tempted to combine different patterns to generate additional sources of revenue (e.g.,
Fairphone case) (Beltagui et al. 2020). Fourth, business model frameworks such as
the triple layered business model canvas include explicitly the social and environ-
mental dimensions in business model design by leveraging specifically developed
canvases: environmental life cycle business model canvas and social stakeholder
business model canvas (Joyce and Paquin 2016).

Despite their usefulness, these frameworks exhibit some limitations that we aim
to address in this paper. These frameworks can help entrepreneurs and firms to foster
sustainability orientation, but this does not mean that the integration of economic,
environmental, and social patterns into one single business model would make the
resulting business model unconditionally sustainable. As discussed later, the simple
combination of SBM patterns from all sustainability dimensions is at best a neces-
sary, but not a sufficient condition.

The critical view on business model frameworks for sustainability in state-of-the-
art literature is not new. Several authors have proposed extensions and improvements
of business model frameworks (e.g., Bradley et al. 2020; Joyce and Paquin 2016). In
addition, we do not question the relevance of SBM pattern frameworks as such, but
rather aim to increase awareness concerning the limitations of these frameworks,
while identifying relevant aspects that should be considered when these frameworks
are used. Hence, our research question (RQ): How can entrepreneurs and managers
improve the sustainability of developed business models based on frameworks of
SBM patterns?

@ Springer



N. Abdelkafi et al.

It is tempting to call any business model that undergoes some sustainability
transformation sustainable. For example, is a business model that integrates a more
resource efficient production process sustainable? In fact, the new model is more
sustainable than the one at the start, but it is not possible to say that the business
model is sustainable. As such sustainability seems to be a matter of degree or level.
Because of this, in the following sections, we introduce the concept of truly sustain-
able business models, and we elaborate on the conditions to be fulfilled, in order for
a business model incorporating sustainable patterns to be truly sustainable at the
start and over time. In line with Searcy (2018), in truly sustainable business models,
economic, environmental, and social aspects reinforce each other. Thus, the mere
combination of economic, environmentally, and socially focused patterns into one
single business model can actually result in an unsustainable, “a seemingly sustain-
able” business model, or a business model that does not achieve full sustainability
potential.

This work addresses the limitations of the frameworks developed for SBM pat-
terns and suggests further levels of analysis to support entrepreneurs in verifying
and eventually rectifying their business models to increase the likelihood that these
business models are truly sustainable. To achieve the research objectives and pro-
vide an answer to the research question, we adopt a conceptual research method,
which aims at creating new knowledge not by building on empirical evidence, but
rather by assimilating and combining previously developed concepts (Jaakkola
2020). The conceptual research methodology allows us to bridge different frame-
works and theories, looking at them with a broad, multi-level perspective without
constraints of empirical generalization (Gilson and Goldberg 2015).

In the next section, we review the proposed frameworks on business model arche-
types for sustainability. The third section theoretically derives three levels of anal-
ysis along which an initial business model design composed of different patterns
should be assessed. Our reasoning leads to the definition of so-called truly sustain-
able business models. The fourth section further elaborates the theoretical argument,
identifying case examples along all three levels of analysis to demonstrate that the
combination of sustainable patterns is not necessarily truly sustainable. Thus, entre-
preneurs can use these levels to stress-test the real sustainability of their business
models. Based on this, Sect. 5 addresses the answer to the research question, also by
providing a process for the validation of business model designs for sustainability.
Finally, the last section concludes and proposes directions for future research.

2 Frameworks for sustainable business model patterns

2.1 Sustainable business model patterns

The identification of business model patterns represents an important cornerstone
in business model research (Abdelkafi and Hansen 2018) and the quest for patterns
should be an important objective in any scientific endeavor. From a general perspec-

tive, patterns are proven problem—solution combinations and serve as instruments
for the codification of knowledge (Leitner 2015). Like similar concepts that aim at
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organizing knowledge (e.g., types and categories), business model classifications
and patterns can be derived based on essentialism (conceptual) or empiricism (iden-
tified through observation, e.g., by using clustering techniques) (Lambert 2015).
Business model patterns have a strong communicative power because they describe
essential dynamics of value creation, value delivery, and/or value capture (Liideke-
Freund et al. 2018b) and can also inspire business model innovation (Bocken et al.
2014).

The business model can enable the firm’s sustainability orientation (Nosratabadi
et al. 2019). Many scholars consider SBMs as vital ‘meta’ factors in the transition
towards sustainable consumption and production (e.g., Tukker et al. 2008). SBMs
are business model innovations that can support a systematic creation of business
cases for sustainability (Schaltegger et al. 2012). A business case for sustainability
results from the firm’s intelligent design of voluntary activities regarding environ-
mental and social aspects that create a direct or indirect positive economic effect
(Schaltegger et al. 2012). SBM literature therefore tackles the question of how firms
can capture economic value, while maintaining and regenerating social and envi-
ronmental capital (Liideke-Freund et al. 2018b). In this regard, several contribu-
tions have proposed richer and more specific frameworks for SBM archetypes (e.g.,
Liideke-Freund et al. 2018b; Reinhardt et al. 2020). Moreover, existing tools such
as the business model canvas (Osterwalder and Pigneur 2010) have been extended,
e.g., triple layered business model canvas (Joyce and Paquin 2016), to integrate all
TBL dimensions.

2.2 Overview of relevant frameworks

Our analysis of relevant frameworks reveals five clusters: (i) frameworks of indus-
try-specific patterns; (ii) frameworks integrating existing frameworks; (iii) frame-
works of specific overarching business model concept, such as servitization, sharing
economy, or reverse logistics business models; (iv) frameworks for green technolo-
gies deployment; and (v) general frameworks of SBM patterns (For the methodol-
ogy of framework selection and overview table with the analyzed frameworks, see
Appendix 1).

In the first group of industry-specific patterns, Yip and Bocken (2018) propose
eight SBM archetypes for banks by introducing four new technological, social, and
organizational archetypes to the original framework of Bocken et al. (2014). Zufall
et al. (2020) look at the smartphone industry and propose seven SBM patterns,
whereas Heesbeen and Prieto (2020) analyze five circular business model alterna-
tives in the construction industry. In the second group where existing frameworks
are combined, Dijkstra et al. (2020), for example, propose eight SBM archetypes for
plastic management resulting from the combination of Bocken et al. (2014)’s frame-
work and the Waste Hierarchy framework for circular economy (European Council
2008). In the third group, we find, for example, Yang and Evans (2019) and Kwon
et al. (2019), who present frameworks with respectively four and five archetypes
that are focused on product-service-system business models. Curtis (2021) focuses
on sharing economy and proposes, based on an extensive literature review, eight
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patterns for environmental sustainability, whereas Alshammari and Ball (2016)
concentrate on economic and environmental archetypes for reverse logistics. In the
fourth group, Abdelkafi and Hansen (2018) propose four user business models to
support the deployment of green technologies such as electric mobility. Trapp and
Kanbach (2021) take Ritala et al. (2018) framework as a starting point to propose
ten environmental archetypes for the support of the transition towards green tech-
nologies. Holzmann et al. (2020) deal with 3D-printing technology and propose
five service-related SBMs for the deployment of this technology. Finally, the fifth
group contains three widely accepted frameworks: Bocken et al. (2014), Ritala et al.
(2018)—a further development of Bocken et al. (2014)—and Liideke-Freund et al.
(2018b). As general frameworks, they may be applied in different industries. In the
following, we provide a detailed overview of these frameworks for two reasons.
First, they seem to be very influential, especially the one by Bocken et al. (2014)
with most citations in the field. Second, in the subsequent sections, we use some
patterns from these frameworks for argumentation purposes.

Bocken et al. (2014) propose eight SBM archetypes grouped into technologi-
cal, social, and organizational categories. The prevailing focus is the environmen-
tal dimension, an inherent element in all eight SBM archetypes, although the term
“environmental” does not appear in any of the SBM archetypes. Technological
archetypes (“Maximize materials and energy efficiency”, “create value from waste”
and “substitute with renewable and natural processes”) refer to possible solutions to
climate change and environmental over-exploitation of natural resources. The social
archetypes mostly deal with consumer behaviors and socio-cultural issues. “Deliver
functionality rather than ownership” refers to models, in which the transfer of own-
ership is replaced by a service-oriented approach (Ritala et al. 2018). Though social,
this archetype is aimed at achieving environmentally sustainable production and con-
sumption (Ritala et al. 2018). “Adopt a stewardship role” emphasizes the firm’s key
responsibility for its stakeholders, e.g., society and the environment. Additionally,
“encourage sufficiency” is based on consuming less and producing just as needed
(Bocken et al. 2014), thus driving environmentally sustainable production and con-
sumption. The organizational archetypes by Bocken et al. (2014) are “Repurpose for
society and environment”, and “develop scale-up solutions”. “Repurpose for soci-
ety and environment” implies that companies re-orient their missions by prioritiz-
ing society and the environment as compared to economic profit. Businesses based
on “develop scale-up solutions” can provide solutions at large scale to maximize
sustainability benefits, e.g., by leveraging collaborative approaches such as crowd
sourcing and open innovation.

The framework of Ritala et al. (2018) is different from Bocken et al. (2014) in
two ways. First, they rename the organizational category as economical, and in this
way, adjust the pattern classification to TBL specific terms. Second, Ritala et al.
(2018) add to the economical dimension the “inclusive value creation” archetype,
which addresses resource and knowledge sharing that can be based on peer-to-peer
sharing platforms or Bottom of the Pyramid innovations.

Liideke-Freund et al. (2018b) propose a framework with 45 SBM patterns classi-
fied in 11 groups. Most patterns are associated with a specific type of value creation

LLINT3

such as “mainly economic”, “mainly social”, and “mainly environmental”, while
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some hybrid value creation patterns consider multiple sustainability dimensions.
For instance, the “freemium” SBM pattern is expected to create social-economic
value by avoiding the exclusion of poor people from consumption (Liideke-Freund
et al. 2018b). This set of patterns reveals that existing SBM patterns rarely cover all
three TBL dimensions together. Within all 11 pattern groups—with each group con-
taining one or more patterns—only two patterns can be integrative: shorter supply
chains (Renting et al. 2003) and sharing business.

Business model pattern frameworks have been proposed in practitioner-oriented
publications such as consulting reports. For instance, the Circular Economy Initia-
tive (2021) proposes 22 patterns to inspire the circular economy transition, whereas
Business Hub4Sustainability  (https://bh4s.no/sustainable-business-model-arche
types) introduces four groups of SBM archetypes to. In our work, however, we only
focus on patterns that have been proposed in the scientific literature, though Bocken
et al. (2014)’s framework derives from a review of the scientific and practitioner-ori-
ented literature (e.g., UNEP 2012; WWF 2012), and Liideke-Freund et al. (2018b)’s
framework has involved practitioners in the identification and categorization of the
SBM patterns.

2.3 SBM contribution to sustainability in practice

Despite the advances in SBM research and the potential of SBM patterns to inspire
next generation SBMs, the current progress towards SDGs is rather disappointing
(Bocken and Short 2021). The achievement of SDGs depends, among others, on the
widespread diffusion and success of SBMs. The drivers for success can be sought in
the following aspects: the alignment of the business model value with the custom-
ers’ individual values, business model design, and business model execution (Pisci-
celli et al. 2018).

Regarding execution, although a fair body of research on business model idea-
tion and design exists, the integration of sustainability into business models is still
unclear in practice, hence the design-implementation gap (Baldassarre et al. 2020).
For example, literature indicates how a generic SBM type can be adopted in differ-
ent industrial domains (e.g., Yip and Bocken 2018; Ulvenblad et al. 2019; Reinhardt
et al. 2020), or describes a specific pattern, as the circular business models (CBM),
in richer details (e.g., Liideke-Freund et al. 2018a) with the objective of facilitating
eventual implementation. Nevertheless, in the case of CBM, Salvador et al. (2020, p.
12) argue that “... the aspects of CBM implementation are still in their early stages
of investigation, as little research has been devoted to them.”

The success of a SBM depends on its conceptualization (Abdelkafi and Tduscher
2016), among others the combination of SBM patterns. However, we argue that the
set of SBM archetypes proposed in literature should be taken with criticism because
of two reasons. First, some SBM patterns such as “Maximize material and energy
efficiency” in Bocken et al. (2014) do not really reflect ways of doing business, but
rather point to operational efficiencies that many firms, if not all—sustainable or
unsustainable—aim for. This can result in rather “seemingly sustainable” business
models. Second, recent empirical research that aims to evaluate the sustainability
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value of different SBM patterns found that SBM patterns do not have equal contri-
butions to sustainability. For example, in the context of Product Service Systems
(PSS), Yang and Evans (2019) show that result-oriented PSS exhibits a higher sus-
tainability value than use-oriented or product-oriented PSS, whereas PSS alone does
not significantly improve social sustainability. In another study, Laukkanen and Tura
(2020) identify different sustainability potentials along the TBL dimensions of 13
patterns in the sharing economy, concluding that sharing economy-based business
models can entail positive and negative impacts on sustainability performance and
that achieving a positive balance depends on managerial actions to control negative
outcomes (Laukkanen and Tura 2020). These studies demonstrate that the mere inte-
gration of a sustainable pattern in a business model does not guarantee high sustain-
ability performance.

3 Theoretical derivation of the levels of analysis for the assessment
of truly sustainable business models

As revealed by recent research, the contribution of patterns to sustainability is not
absolute, but depends on the inherent characteristics of the pattern itself or the
actions undertaken by management. This section capitalizes on this and derives
theoretically the levels along which the combination of business model patterns (or
even single sustainability patterns) should be evaluated at the business model design
stage. This way, we take a different perspective from the sustainability assessment
literature (e.g., Siil et al. 2021), which is focused on the evaluation of business
model sustainability after implementation. Our discussion of the levels of analysis
leads to the definition of truly sustainable business models.

3.1 Identification of relevant theories: contingency and system theory

As explained above, sustainability depends on the specific context. Hence, the asser-
tion that context factors can impact the sustainability performance of the business
model is in line with the contingency theory, which assumes that the impact of a
decision on performance depends on the context or contingency factors (Donaldson
2001).

According to Dubin (1976), all theories are contingency theories, because the
validity of a proposition depends on assumptions about starting premises, bound-
aries, and system states (Drazin and Van 1985). Boundary conditions specify the
ranges, over which a relationship holds, and system states specify the period of time
as well as other conditions under which the relationships are expected to occur (Dra-
zin and Van 1985). Transferred to our research, this means that we have to define
the system’s boundaries. Abstractly, the relationship between pattern combination
and sustainability performance depends on the system chosen. Therefore, we argue
that system theory (Bertalanffy 1968) is relevant to our research. The application of
system theory in sustainability research is, however, not new (Williams et al. 2017).
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Literature suggests that sustainability is a system property rather than a property of
the single parts constituting the system itself (e.g., Clayton and Radcliffe 1996).

3.2 Levels of analysis

From the perspective of system and contingency theories, three levels of analysis
can be derived to define the boundary conditions that have an impact on the sus-
tainability level of the combination of SBM patterns: (i) the business model system
level, (ii) the wider system, in which the business model system is embedded, and
(iii) the internal and external contingencies, which are respectively related to the
business model as a system and the wider system. In the following, we develop theo-
retical arguments that support the relevance of these levels, whereas an example-
based explication is provided in Sect. 4.

3.2.1 Business model system level

A business model denotes a system of activities (Zott and Amit 2010). To design
a new business model, incumbents and entrepreneurs should make choices (Casa-
desus-Masanell and Ricart 2010). During business model design, patterns are a
source of inspiration. When firms integrate a combination of most appealing and
promising patterns into their business, they implicitly make relevant choices about
policies (e.g., pricing policy), assets (e.g., manufacturing facilities), and governance
structures (e.g., contractual arrangements regarding whether to own or lease a fleet
of trucks). A business model pattern cannot be leveraged without specific activities
that enable it (Zott and Amit 2010). As each pattern can lead to different types and
interrelationships among activities, the question is whether the required activities
are consistent in a way they are pulling in the same direction. Obviously, business
model patterns like integrator and orchestrator (Gassmann et al. 2014) induce two
different logics that do not match. Whereas an integrator aims at integrating as much
activities as possible, orchestrators coordinate the activities of independent actors
to deliver the intended value proposition to customers. Hence, the combination of
integrator and orchestrator patterns into one business model leads to inconsistencies.
Similarly, patterns such as “razor and blades” and “reverse razor and blades” (John-
son 2018) are opposite by design. The implications of other business model patterns
for the activity system are more subtle and need a much more careful scrutinization.
For example, a pattern may lead to the introduction of an activity with a positive
environmental impact, whereas another one may require an activity that engenders
the opposite effect. Combining both patterns can have implications like those of the
rebound effect, e.g., when the positive output of higher efficiency is outweighed by a
pattern triggering more customer consumption.

3.2.2 The larger system level

The business model system itself is embedded within a larger system (a sys-
tem within a system). A firm naturally exchanges several flows with its external
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environment, including materials, energy, people, money, and information. Con-
sider the orchestrator business model pattern. By design, an orchestrator interacts
with several actors and coordinates many external activities that are essential for
value creation. The coordination activity may rather have negligeable to low effect
on environmental sustainability, while other activities such as manufacturing and
logistics, carried out by suppliers and service providers, can induce—most prob-
ably in the absence of full orchestrator’s visibility—highest detrimental effects on
environmental and social sustainability. By only considering orchestrator’s activity
system (coordination), sustainability performance is high. Sustainability, however,
should consider the “whole picture” (Searcy 2018), hence the elements of the larger
system, with which the business model interacts. Thus, the sustainability of a busi-
ness model pattern or a combination of patterns will depend on where the bounda-
ries of the larger system are placed. Demarcating the boundaries of the larger sys-
tem very narrowly, in a way they are close to the business model system, can lead
to the exclusion of relevant stakeholders and important relationships between the
wider system and business model activities. However, extending the system bounda-
ries excessively away from the business model activity system can induce unnec-
essary complexities because of the consideration of stakeholders and relationships
with little or no interaction with the business model design. Literature identifies two
approaches to stakeholder identification (Rodriguez Serna et al. 2022): (i) reactive
identification during strategy or business model implementation (e.g., Bundy et al.
2013), and (ii) proactive approach during the phase of strategy formulation or busi-
ness model design (e.g., Mitchell et al. 2021).

Hence, the boundary of the system-of-interest matters for the sustainability
assessment of business model designs, since the quantity and quality of the flows
exchanged with the business model may vary, depending on the elements included
in the larger system. At the highest level, the world itself can be considered, in which
many (sub-) systems are located, including economic and business-related activi-
ties—open systems, that exchange resources and energy with the environment, or
entire countries—open systems that exchange materials and people with other coun-
tries (Clayton and Radcliffe 1996).

3.2.3 System contingencies

System contingencies denote the context factors that affect the business model and
can be either internal or external (Pati et al. 2018). The internal contingencies relate
to the business model—the firm’s activity system (Zott and Amit 2010)—whereas
the external contingencies to the larger system, in which this business model is
embedded. Contingency theory (Donaldson 2001) predicts different sustainability
performances of a business model pattern or a combination of patterns, depending
on the internal and external contextual factors. In addition, when the firm’s contin-
gency factors change over time, its business model may shift from a sustainable to
an unsustainable state or lower level of sustainability, thus necessitating adaptations
to preserve the high sustainability performance. Sustainability, therefore, should call
for a dynamic and evolving perspective on business models that continuously adapt
in dependence on internal and external contingencies.
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Consider a situation, in which owners of an investment good or equipment do not
fully utilize the capacity of their goods, hence the availability of free unused capaci-
ties. We also assume that the technology used in later generations of the equipment
does not change; that is, it not replaced by a greener more sustainable technology.
Let us suppose that owners would accept to make their free capacities accessible to
potential users that would have otherwise made the investment in the absence of the
accessibility option. To get the service of the equipment, potential users either buy
the equipment or get access to available free capacities. An entrepreneurial firm can
exploit the opportunity and enter this market to connect owners to potential users
(Multisided platform pattern), while orchestrating their corresponding activities
(Orchestrator pattern). This enables a better exploitation of unutilized capacities,
potentially avoiding investments in new equipment. Viewed from this perspective,
the additional environmental harm caused by the mere coordination of activities
through a combination of multisided platform and orchestrator models is much
lower than the harm triggered in the wider system if new equipment is produced and
operated. The sustainability level of the larger system composed of owners, users,
and the natural environment is higher than the level of sustainability in the “exces-
sive” ownership case, in which the production and operation of new equipment have
to be considered.

Now, imagine that the platform itself makes investment in its own equipment and
provides it, in addition to other owners, as a service to potential users. This means
the integration of a new activity into the business model. While the business model
slightly changes, the effects on sustainability performance can be high, as the new
activity can increase the total level of unused capacities within the wider system.
The decision of adding this activity or not and the amount of the capacity added
only depend on the sustainability orientation of the platform’s managerial board,
obviously an internal contingency factor to the business model. What can also hap-
pen over time is that new actors enter the wider system. Being non-users of the
equipment, but essentially driven by a financial opportunity, these actors can intro-
duce new capacities in the hope of getting market shares for themselves. This can
result again in excessive capacities that are not fully utilized. While the initial busi-
ness model of the platform did not change, its sustainability performance decreases
because of the change in the external system and its contingencies. Consequently,
the activity system would potentially migrate from a sustainable to an unsustainable
state.

3.3 Truly sustainable business, strong sustainability, and the triple bottom line

Truly sustainable business stands for the shifted perspective on business from seek-
ing to minimize the negative impacts of firm’s activities to the generation of “sig-
nificant positive impact in critical and relevant areas for society and the planet”
(Dyllick and Muff 2016, p. 165). With the excavation of business sense of poten-
tial solutions to sustainable issues, truly sustainable business promotes that financial
rewards, social benefits, and environmental regeneration are not in conflict but rather
reinforcing each other (Searcy 2018), thereby enhancing the internal consistency of
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business operations. Based on the three levels identified above, a business model is
truly sustainable if the following characteristics are satisfied: (i) activities that result
from the combination of SBM patterns are consistent in a way that fosters all dimen-
sions of the TBL (i.e. inherent consistency); (ii) the business model is sustainable
within the wider system-of-interest (i.e. sustainability at system level); and (iii) the
business model adapts over time to accommodate changes in contingencies that may
lead to a degradation of its sustainability performance (i.e. contingencies of SBMs).

The definition of truly sustainable business closely relates to the strong sustain-
ability perspective (Victor et al. 1998; Ayres et al. 2001) and the concept of TBL
(Elkington 1997). Proponents of strong sustainability believe that produced capital
(e.g., infrastructure, manufactured goods, labor, and knowledge) and natural capital
are not interchangeable (Victor et al. 1998; Pelenc et al. 2015). Thus, as opposed to
weak sustainability, the strong sustainability perspective values the ecological aspect
over economic gains and states that a growth in the aggregate stock of natural and
man-made capital over time is not necessarily sustainable (Wilson and Wu 2017).
Note that existing frameworks of SBM patterns do not always comply with strong
sustainability. For instance, Liideke-Freund et al. (2018b) classification of SBM pat-
terns complies to the weak sustainability perspective, which views the three dimen-
sions of the TBL in trade-off (e.g., a SBM can be strongly economic while weakly
ecologic and social). Instead, the principle of strong sustainability is demonstrated
through the “integrative sustainability model” (Wu 2013) where the economic
dimension completely resides in the social dimension, and the social dimension is
fully captured by the environmental dimension (Wilson and Wu 2017). Thus, strong
sustainability suggests that the three bottom lines are never in contradiction. Follow-
ing this thread of research, the concept of strongly sustainable business models is
then introduced to describe the business model of a successful strongly sustainable
business (Kurucz et al. 2017) as one that achieves simultaneous “tri-profit” creation,
generating “positive environmental, social, and economic value throughout its value
network, thereby sustaining the possibility that human and other life can flourish on
this planet forever” (Upward and Jones 2016, p. 103).

Yet, the inadmissibility of any reduction in natural capital may lead to the misper-
ception of strong sustainability and its interpretation from a rather absurdly strong
sustainability perspective (Wilson and Wu 2017), thus jeopardizing practical appli-
cability. Given the specific context and constraints of businesses, the theoretical
state of strong sustainability may be idealistic and hardly achievable. Existing lit-
erature has proposed a pragmatic interpretation of strong sustainability, as a certain
level of substitution between the natural and produced capital must be allowed and a
reasonable threshold of the expense of natural capital should be suggested (Wilson
and Wu 2017). Considering that weak and strong sustainability are the two extremes
on the continuum, it seems that a more pragmatic interpretation of strongly sustain-
able business, in terms of truly sustainable business models, as introduced at the
beginning of this section, is needed.

We argue that a truly sustainable business model values the differentiation
between natural and produced capital in accordance with strong sustainability (Vic-
tor et al. 1998; Wilson and Wu 2017). It offers a pragmatic instrument that enables
companies to evolve towards the strong sustainability polar, but also acknowledges
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that potential trade-off between natural and produced capital is not always avoidable.
Practically, this tradeoff can be dealt with by decoupling the various dimensions of
sustainability as much as possible, e.g., through ensuring the internal consistency of
business model patterns, or through adopting advanced technologies that can make
previously inconsistent pattern combinations consistent (e.g., sharing economy and
pay-per-use patterns could be combined, only because of the advances of techno-
logical platforms, which match service providers and service seekers economically).
Moreover, the truly sustainable business model finds its theoretical underpinning of
sustainable development in line with the TBL (Elkington 1997) and further supports
the need asserted by Elkington (2018) to repurpose the concept by extending the
perception of TBL beyond the narrow and inappropriate interpretation as merely a
tool for sustainability accounting (Elkington 2018).

4 Critical analysis of the sustainability performance of sustainable
business model patterns based on the three levels of analysis

This section capitalizes on the definition of truly sustainable business models and
illustrates that the combination of SBM patterns does not always lead to truly sus-
tainable business models. Our argumentation extends the rather theoretical discus-
sion elaborated in the previous section by drawing on selected examples and results
from sustainability literature. Thus, this section places SBM patterns and their com-
bination in the center of truly sustainable business model development, and opera-
tionalizes the truly sustainable business model concept, by elaborating on three
levels introduced theoretically: (i) inherent consistency, (ii) sustainability at system
level, and (iii) contingencies of SBMs.

4.1 Inherent consistency

Inherent consistency examines whether the business model patterns are not contra-
dictory and can be productively combined within one single business model. Poten-
tial inconsistencies are rooted in two reasons: (i) lack of internal fit of the business
model elements (e.g., by combining incompatible patterns such as razor and blade,
and its reverse) and/or (ii) inconsistency due to the tensions that can arise among
TBL dimensions.

The discussion on the inherent consistency of business models in general (also
outside sustainability) is not new. According to Giesen et al. (2010), business model
consistency means that all elements of the business model are in agreement with
each other. Casadesus-Masanell and Ricart (2010) point to the extreme relevance
of designing inherently consistent business models because of the reinforcing loops
created inside the model. Coherence of the model elements is equivalent to the
achievement of internal fit and alignment, avoiding that the model is pulled in dif-
ferent directions, which lower its economic performance and/or environmental ori-
entation. However, research in this area is still scarce. In particular, there is a lack of
measures and tools for the evaluation of the degree of business model consistency.
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Kranich and Wald (2018) develop a measure for the evaluation of the consistency
level of business models. Consistency is “...represented by the distance between
values of variables suspected to score similarly, [and] high consistency is thus
expressed by small distances between pairs of item values, where each measures
different BM elements” (Kranich and Wald 2018, p. 212). Based on a sample of 74
German firms from the power transmission engineering industry, the authors found
that those undertaking business model innovation (BMI) have generated consist-
ent models and that there is a positive effect between consistency and BMI perfor-
mance. In another research, Echterhoff et al. (2017) propose a matrix tool to evalu-
ate the pairwise consistency of business model patterns. The method involves expert
contributions and an evaluation scheme that ranges from 1 (complete inconsistency)
to 5 (strong mutual assistance) to assess the consistency between patterns.

From a TBL perspective, business models are sustainable when they satisfy all
three dimensions. As put by Liideke-Freund et al. (2018b), “a sustainable business
model is about creating significantly increased positive effects and/or significantly
reduced negative effects for the natural environment and society through changes
in the way a company and its network create, deliver, and capture value”. Literature
tends to approach SBM patterns in an ideal manner, as it assumes the enhancement
of one sustainability dimension leads to a higher sustainability overall. This is only
true, if all three dimensions are orthogonal.

As it is more realistic to assume that the TBL dimensions are interconnected,
the environmental and social sustainability may come at an economic cost, while
optimization of economic performance could jeopardize the other dimensions. The
SBM pattern “create value from waste” puts predominant focus on recycling and
transforming wastes into valuable input back to the loop (Bocken et al. 2014). While
the improvement of sustainability is evident from the technological/environmental
perspective, such practice could increase cost in the subsequent production phases,
challenging the economic sustainability. Similarly, an overemphasis of the economic
perspective can worsen environmental and social aspects. Thus, if one sustainabil-
ity dimension is emphasized, the implication on the other sustainability dimensions
should also be addressed (Liideke-Freund et al. 2018b).

Car sharing, for example, reduces the number of cars in a city, leading to lower
level of car production as well as less energy and natural resource consumption due
to car manufacturing (e.g., Jochem et al. 2020). The underlying BM can be consid-
ered sustainable falling into a combination of the SBM patterns of “deliver func-
tionality rather than ownership/result-oriented pay per use”, “product longevity”
and “consumer education” (Bocken et al. 2014). Ideally, car owners that switch to
this service sell their cars or decide to not repurchase a new car when their old car
reaches its end of life, whereas non car owners may decide to use the service on
demand without the necessity of a car purchase. Yet, based on a game-theoretic
model, Ke et al. (2019) found that car sharing does not always reduce vehicle quan-
tity; it does so, only under specific conditions. Furthermore, there is a lack of proof
that the reduction of car ownership will lead to the reduction of car-use (Chapman
et al. 2020). Bocken et al. (2019, p. 80) mention that “the Zipcar model does not
incentivize driving less or more eco-efficiently, that is, to minimize the fuel use
per kilometer driven.” Because of increased accessibility, car sharing could lead to
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non-environmentally friendly driving behaviors such as turning to car-use for walk-
distance rides, or for travels that would originally be carried out with public trans-
portations. The SBM could be inherently inconsistent from two perspectives: (i) the
resource savings from less car production is shifted towards the consumption stage,
and (ii) the offering of a wide access to the service (i.e., social sustainability) comes
at the cost of environmental sustainability. Because of this, car sharing cannot be
considered truly sustainable.

The tensions that may exist among the TBL dimensions need not necessarily
translate to inconsistent business models. For example, Bettervest, a crowdfunding
platform, on which small amounts of money can be invested in energy efficiency
projects initiated by companies or local authorities, enables investors to earn money
by getting a percentage of the energy cost savings that result from project imple-
mentation. Thus, the more frequently Bettervest sells its value proposition, the
more money it makes for itself, and the more it is beneficial for the environment
(Abdelkafi and T4duscher 2016). The same is true for social businesses; the more the
company sells, the more it delivers its social value proposition to people. Another
case in point is Newlight technologies, an innovative plastics manufacturer from
California. The firm captures carbon dioxide (CO2) from other firms’ chimneys to
use it as raw material for the production of biodegradable plastic (Jgrgensen and
Pederson 2018). Thus, Newlight technologies derives value from a gas with harmful
effects on the environment (CO2). It uses it as raw material for its process and gets
paid for it (instead of paying for it!). The firm also generates revenues from the value
proposition of selling plastic. Consequently, the more carbon dioxide is captured,
the higher the positive impact on the environment, but also the more biodegradable
plastic can be produced, and the higher the economic performance of Newlight tech-
nologies. This demonstrates the internal fit and consistency of the business model in
spite of the tensions that may exist between economic and environmental objectives.

The example of Newlight technologies fits into industrial symbiosis, in particu-
lar so-called long-distance industrial symbiosis exchanges (e.g., Jensen et al. 2011;
Prosman et al. 2017), which do not necessarily call for geographical proximity.
Industry symbiosis is based on the SBM pattern “create value from waste” and value
from by-products in general (Chertow 2000; Bocken et al. 2014). It offers environ-
mental advantage by reducing the level of landfill, an economic advantage, e.g.,
through premium price that can be targeted due to environmental reputation (e.g.,
Fraccascia et al. 2019), and social advantage (Susur et al. 2019), also by increas-
ing the awareness of consumers for products based on circular processes (e.g.,
Mostaghel and Chirumalla 2021).

4.2 Sustainability of BM at system level

System thinking (Bertalanffy 1968) implies the analysis of how the performance
of a business model as a system (Massa et al. 2018) is affected by the larger sys-
tem. Gaziulusoy (2015, p. 369) mentions that “...products, services, technologies
or organisations individually cannot be defined as sustainable or unsustainable and
they should be considered within the systems they are embedded.” Where to draw
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the boundaries of the larger system proves particularly relevant in determining the
sustainability effectiveness of a given business model. In business model design or
implementation, system level implications related to economic performance such as
taxes, costs, or intellectual property rights should be considered. This does not hold
always true for the environmental and social dimensions.

In the design phase of a SBM, the elements of the system within which the SBM
is embedded should be considered, given that business models are executed within
systems: e.g., countries, cultures, geographical areas. A given SBM that is applied
inside a country or geographical region (system) with its laws, regulations, and cul-
ture can generate economic, social, and environmental value within that system.
However, when applied—or simply some of its outputs are managed—in another
country or region, given different laws and regulations, the same business model
may not generate the same sustainability performance. For example, Laukkanen and
Patala (2014) highlight the importance of regulatory frameworks for the creation of
new SBMs as well as the relevance of cultural and structural changes to facilitate the
societal transitions towards SBMs. In the case of servitization business model pat-
terns and their impact on the environment, however, a systemic perspective is still
required. Whereas Liideke-Freund et al. (2018b) claim that SBM patterns related
to “service and performance” (also called servitization) drive economic value and
eco-efficiency, as asserted in most of the literature (e.g., Tukker 2004), Bliiher et al.
(2020) indicate that the current debate on the implications of “service and perfor-
mance” (or servitization) business models lacks a systemic approach, thus question-
ing the environmental efficiency of this type of business models.

Take as example the professional printer industry. European producers are con-
sidered sustainable when their action is evaluated with reference to European Union
as a holistic geographical system (WEEE Directive (2002/96/EC; recast 2012/19/
EC)). Within Italy, for instance, professional printer producing companies, which
are essentially servitizers, recycle the components and modules of used printers,
recondition the first-hand printers for a second life, etc. This business model fits
into Bocken et al. (2014) classification in the archetype “create value from waste”.
However, such action brings environmental advantages only within the geographical
boundary, since the used printers, after being recycled and reconditioned, enter the
market overseas (typically outside Italy and Europe), leading to an extension of the
system boundaries and a loss of control on the products by the servitizers. Italian
companies cannot guarantee, for example, whether the components of the printers
used abroad will be collected, recovered, or recycled, and overall, properly disposed.
Although the selling of used printers to developing countries can serve a social
mission, e.g., providing accessibility of professional printers to institutions in low-
income countries at affordable prices, these business models are no more ecologi-
cally sustainable when the boundary of the system is extended from local to global
(Abdelkafi et al. 2022; Pero et al. 2021). In this context, Valentinov (2013, p 682)
mentions that “...human decisions [...] must be based on the theory of whole sys-
tems, with the definition of the relevant whole system ultimately being an ethical
decision.”

The BMs of professional printer firms cannot be considered truly sustain-
able, since these firms neglect the system boundary in assessing sustainability
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performance. A careful consideration of the system boundaries and the elements
inside (i.e., society or environment-related) that interact with the business model are
required. The lack of assessment of the system boundaries might result in SBMs
that are “seemingly sustainable”, proving to be environmentally and socially sus-
tainable only within the confines of a certain system. When the system considered
is enlarged, environmental and social sustainability can be overall lower or even
negative.

From a general perspective, the larger system consists of stakeholders and their
interactions with the business model. Stakeholders can be located in different geo-
graphical regions: local, national, regional, or international. The professional printer
industry in Europe creates value from waste because the natural environment is
considered relevant stakeholder whereas it is not the case in other regions where
exported printers are likely to not be properly disposed. In addition, markets and
customers are relevant stakeholders to any business model, be it sustainable or not.
When enlarging the system, e.g., by launching products globally, preferences of cus-
tomers and their sustainability awareness levels, which are key to economic success,
can change. Outside the realm of sustainability, for example, Coca Cola had difficul-
ties selling its value proposition in Spain because it marketed its beverage in big
(two liter) bottles, as it used to do in the US, whereas Spanish households used to
have small refrigerators (de Kluyver 2010).

Eventually, businesses that apply patterns that are more likely to be applied in
a geographically distributed context exhibit higher risk of not considering relevant
stakeholders. For example, closing-the-loop and supply chain patterns (Liideke-Fre-
und et al. 2018b) can involve activities over many locations, making the choice of
the larger system a relevant, but difficult decision to achieve sustainability targets.
Note, also, that some patterns may seem rather sustainable and independent of the
larger system. Take the example of the social pattern “buy one, give one”. A shoe
manufacturer gives away a pair of shoes to people with limited income in developing
countries, whenever a customer in Europe buys a pair of shoes. At first glance, there
is nothing wrong with this business model. However, since giving shoes away can
be harmful to local shoe manufacturers, the larger system should necessarily include
them to not solve a social problem (giving shoes to poor people) and create another
more substantial one (by destroying jobs). Truly sustainable business models should
include all important stakeholders to avoid negative impacts on stakeholders that
may be (intentionally) excluded from the system.

4.3 Contingencies of SBMs

Contingencies exert internal and external forces that can shift SBM to lower level
of sustainability or even unsustainability over time. As the conditions under which a
business model operates change, they should be considered in the design of SBMs.
Although the contingent variables affecting the outcome of a business model
design process have been investigated (Brenk et al. 2019), contingency analysis in
the areas of business models and sustainability are still rare (Maleti¢ et al. 2018; Pati
et al. 2018). Pati et al. (2018) put forward that existing literature on business models,
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despite recent progress, did not dedicate sufficient attention to the way external and
internal contingencies impact the organizational performance of a given business
model design. In addition, empirical studies that investigate the role of contingency
factors in moderating the effects of sustainability practices on organizational perfor-
mance are claimed to be scarce (MaletiC et al. 2018). Nevertheless, extant literature
points to the possibility of sustainability practices being context dependent (Camp-
bell 2007; Maletic et al. 2014).

Being contingent on internal and external factors, a given business model design
that involves economic, environmental, and social patterns may not be truly sustain-
able because of various reasons. First, from the start, the business model design
does not fit well the company’s context. Second, execution problems can constrain
the achievement of sustainability targets. Third, a business model may start truly
sustainable, but changes in the environment may push it to lower sustainability lev-
els, or even unsustainability. A SBM can also miss an opportunity for higher sus-
tainability performance, e.g., due to technological progress that happened after busi-
ness model launch, but that the firm could not accommodate because of the lack of
awareness or incapability to integrate the new technology. The leverage of such a
technology could have improved one or more TBL dimensions, eventually without
compromising any other dimension. Such a business model cannot be called truly
sustainable anymore.

In each of the major contingency categories (internal/external) (e.g., Pati et al.
2018), two subcategories can be defined. Internal contingency consists of (i) strategy
and long term entrepreneurial/managerial orientation, and (ii) organizational (tangi-
ble and intangible) resources, whereas the subcategories inside external contingen-
cies are (i) competitive environment and (ii) firm’s stakeholders and value adding
network. The methodology, according to which contingency literature was analyzed
and an overview table with all identified contingencies are provided in Appendix 2.

4.3.1 Internal contingencies

4.3.1.1 Strategy and long term entrepreneurial/managerial orientation Busi-
ness models are “... reflections of the realized strategy”. In addition, “...strategy
entails designing business models (and redesigning them as contingencies occur)”
(Casadesus-Masanell and Ricart 2010, p. 204). Thus, business models depend on
the strategic, long-term orientation of the firm, which is related to the entrepreneur’s
mindset. Some companies have a sustainable orientation ingrained in their DNA.
For instance, certified B Corporations not only need to demonstrate high social and
environmental performance, but also must make legal commitments of accountability
to all stakeholders and must exhibit high transparency (https://www.bcorporation.
net/en-us). Often, these companies have business models where the more they create
value for customers, the more they reduce environmental damage or increase social
performance. A B-Corp example is Mr Green Aftrica (https://www.mrgreenafrica.
com/), which collects plastic waste through a network of fairly-paid local collectors,
then reconverts it, and sells it (Gall et al. 2020).

To be sustainable in the long run, business models should adapt over time in
line with the company’s strategy. In the case of Patagonia, for example, some
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sustainability-oriented actions were about putting the company’s business at risk
(Szekely and Dossa 2015). Still, decision makers enforced them because of their
strong belief that these measures will support the company in achieving its sus-
tainability targets and overall goals. According to VBN Theory (Value-Belief-
Norm), sustainable entrepreneurs adapt their beliefs, e.g., about the natural
environment, continuously (Henry and Dietz 2012). This translates to specific
behavior that results in business model updates, even with some delay (Abdelkafi
and Tduscher 2016). For other business models, however, sustainability may only
be a short living endeavor to cope with urgent pressures from society and/or other
NGOs in the short term. The implementation of an innovative business model
that combines economic, environmental, and social business model patterns in
an organization that has been so far driven by financial performance is likely to
result in an unsustainable business model, especially if the business model is
not separated from current organization so that it can grow independently from
the rest of the organization (Pati et al. 2018). In this case, sustainability is not
ingrained in the DNA of the business. For example, McDonald’s applies franchis-
ing as dominant model. As such the business model is economically driven. The
combination of franchising with environmental patterns such as maximizing effi-
ciency and creating value from waste, or socially oriented patterns aiming at the
adoption of a stewardship role by engaging in projects for the support of certain
disadvantaged communities have rather a lower priority.

4.3.1.2 Organizational (intangible and tangible) resources Prior knowledge and
experience (e.g., due to a firm’s age), which materialize in existing organizational
structures, routines and processes, management experience, and even business model
innovation capabilities can be considered valuable resources that support a company
to maintain its true sustainability level. Companies can leverage these (intangible)
resources to adjust their sustainability position over time. Whereas these resources
can be important to realize fit between the environment and SBM, they can also act
as inertia forces opposing this organizational fit. For example, incumbents confined
in established organizational structures and routines will be less engaged in the explo-
ration of innovative pathways leading to true sustainability than new entrants and
relatively young companies with low level of inertia.

Financial resources can support companies in achieving true sustainability. The
more resources a company can mobilize for its SBM, the more capabilities it can
build up for sustainable exploration and exploitation, and the higher the likelihood
to maintain a truly sustainable business model. Additionally, companies with high
level of resources can accept, at the beginning, a low financial performance, if they
project an improvement in the future. However, if companies do not find the required
resources, true sustainability will be difficult. Davids and Goliaths in the field of sus-
tainability have triggered an important debate in the scientific literature (Hockerts
and Wiistenhagen 2010). Small-sized and relatively young companies have fewer
financial resources, but do not suffer from forces of inertia that act against SBM
changes. Large-sized incumbents may have more financial resources, but their exist-
ing structures and routines, though helpful to a certain degree, can oppose the shift
toward truly sustainable business models.
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4.3.2 External contingencies

4.3.2.1 Competitive environment The change in competitive dynamics can make a
business model design that is inherently sustainable unsustainable. An example that
illustrates the role of competition in reducing the sustainability performance of a
given business model is bike-sharing in China (Huang 2018). The service boomed
in 2014 when a private company started its operations to alleviate the shortcomings
of state-owned bike-sharing, which suffered from limited access. With the support of
mobile technologies such as GPS and mobile payment, the business expanded rap-
idly. Users could ride across cities at low cost, reducing fossil energy consumption
and improving social benefit by increasing the overall well-being of citizens.

The turning point came when the number of bike-sharing companies grew rap-
idly. Haphazardly parked bikes have led to clogging the sidewalks, triggering anger
and frustration in people. Bike repair and relocation with trucks were much bur-
densome than expected. This ended up in vicious competition with extremely low
margins. New entrants believed that there would be long-term payoff with the value
of user data (e.g., targeted marketing). In the end, competition was called to an end
with the acquisition of the startups by two technology providers (Alibaba and Ten-
cent), who tend to operate the business at a loss in exchange of valuable geoloca-
tion user data. There are no flaws in the business model design of the startups but
fierce competition and increased congestion of bikes on sidewalks have brought it
to an early end. Consequently, though being sustainable at the beginning, the model
cannot be considered truly sustainable business since its fails to sustain itself in the
changing environment.

In competitive environments, where technology advancements are fast and users
are constrained to change products more often because of planned obsolescence and
because products are outdated rapidly, the rules of competition are centered around
the frequent launch of innovative products on the market. For example, in the mobile
phone industry, companies like Apple and Samsung, are leveraging unrelentless
technological progress to innovate and increase their market shares. At the same
time, consumption is increased by making repair and reuse increasingly difficult.
The business model conflicts with true sustainability logic, and companies that start
new SBMs in these fields would find it hard to survive, thus either giving up their
business or adjusting their business models to converge to pre-defined unsustainable
industry practices.

In such competitive environments, to be truly sustainable, firms need to be inno-
vative with the objective of changing the system from within in the hope that other
players adjust their businesses, accordingly, leading to durable sustainable impact
in the whole industry. Fairphone is a case in point. The company has designed a
SBM for the mobile phone industry (Norris et al. 2021) with the mission of making
a social contribution for the mines of the Democratic Republic of Congo, a conflict
region, where essential minerals for making chips of phones are extracted (social
responsibility). Fairphone leverages modular designs to enable repair, reuse, and
recycling, increasing the lifetime of used phones (environmental orientation through
maximizing efficiency and creating value from waste business model patterns).
Fairphone understood that the only reliance on the sustainability drive of potential
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customers would not enable the company’s business to thrive. Would Fairphone
have only relied on Fairness customers—those with sustainability drive—the busi-
ness model would never take off. Fairphone, however, extended the customer base
by targeting openness customers. It opened its design and enabled users that own
3D printers to print own accessories for the phone, integrating the open innovation
pattern into the business model. This way, the company could achieve a respectable
base of customers that was necessary to achieve a high level of diffusion and hence
required economic targets (Beltagui et al. 2020).

4.3.2.2 Firm's stakeholders and value adding network The composition of stake-
holders depends on a company’s industry and business model. Most typical stake-
holders are customers, employees, financiers such as shareholders and banks, sup-
pliers, and communities (Dmytriyev et al. 2021). According to Stakeholder theory,
businesses can be understood as a set of relationships among stakeholders (Freeman
2010). Sengupta et al. (2021) investigate the acceptance case of a social business
model innovation at the Bottom of the Pyramid in India from a stakeholder per-
spective. They investigated eKutir, a digital platform that provides services around
agriculture for small farmers. The acceptance of this business model by farmers, and
hence the level of adoption of the platform, are found to depend on (i) stakeholder
network stability, which is fostered by older microentrepreneurs that are respected in
their community and have power and authority to drive the community toward plat-
form adoption, and (ii) stakeholder incentives such as advisory services to improve
crop yield or insurance services to protect agricultural products.

The value adding network reflects the firm’s configuration of actors involved in
value creation. This network is composed of suppliers and customers as well as their
interactions. The larger the network, the higher its complexity, and so the level of
uncertainty. Decisions on what activities to be executed by suppliers and those to
be conducted by the firm itself are supported by transaction cost economics (Coase
1937; Williamson 1981). As suppliers can act opportunistically, they are sources of
external uncertainty. According to transaction cost economics, those value adding
activities associated with high opportunistic behavior should be internalized; those
with low opportunistic behavior should be externalized. Opportunistic behavior such
eco-opportunism leads to increased transaction costs (Nygaard 2022). Thus, the
consideration of the value adding network and suppliers’ opportunistic behavior are
an essential requirement toward true sustainability, as suppliers have direct impact
on company’s sustainability. Consider the environmental impact of a high-tech com-
pany that leverages contract manufacturing from providers located overseas (e.g.,
Apple). Its own environmental impact is low, if considered as stand-alone entity in
isolation of its network (doing mainly design and marketing activities). This impact
is, however, high once the network of suppliers, which execute production and logis-
tical activities, is included. Suppliers that do not fulfill agreed-upon sustainability
objectives can move the company to an unsustainable state that can even end up
with high financial losses and reputation damages (e.g., Nike’s suppliers relying on
children labor).

The sources of uncertainty in the value adding network can also be related to
the difficulties in predicting customers’ demand, which is related to customer’s
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consumption behavior, e.g., in online fashion retail (Stocker et al. 2021), customers’
characteristics such as consumer’s age (Falke et al. 2021), or patience, e.g., in the
adoption of electric vehicles (Chu et al. 2021), or it can be defined with reference to
technological change and short technological lifecycles. At least from an operational
perspective, stable customer demand leads to cost-efficient and optimized processes,
favorizing lean management procedures. Changing customer demands, however, can
trigger fluctuations that require production systems to be responsive (Fischer 1997),
leading to the leverage of unsustainable solutions such as polluting air transportation
for moving goods.

Unilever’s business model exemplifies the importance of a firm’s stakehold-
ers and value network for its sustainability. During the last decade, Unilever set up
several strategic actions involving its suppliers and customers to improve the firm’s
TBL (Adams et al. 2016). For example, the company started sourcing from small-
hold local farmers in Vietnam and Indonesia, creating new jobs and introducing
sustainable agricultural techniques to allow them to thrive in the long-term (Bell
2013a). Moreover, it distributed free water purifiers in India, which increased the
people’s quality of life and created a new market for Unilever’s cleaning products
(Bell 2013b). Unilever also suspended a multi-million contract with a producer of
palm oil involved in the destruction of rainforests and later resorted to sustainable
palm oil only, which also turned out to be of higher quality (Bell 2013b).

5 Discussion and management implications

This section discusses our approach to answering our initial research question: How
can entrepreneurs and managers improve the sustainability of developed business
models based on frameworks of SBM patterns?

Because the mere combination of patterns is not sufficient for the achievement of
true sustainability, we propose a framework for checking the previously introduced
levels in a specific sequence. Companies and entrepreneurs can apply this frame-
work to improve the likelihood of implementing truly sustainable business models.

The inclusion of economic, environmental, and social business model patterns
in one single business model is at best a necessary, but not a sufficient condition for
true sustainability. Indeed, inherent coherency of the SBM, the boundaries of the
wider system as well as internal and external contingencies, are relevant aspects that
can have an impact on the sustainability performance of a given business model.

The consistency requirement ensures that the selected patterns do not pull the
business model in opposite directions. For example, a freemium model can encour-
age consumption (due to free product or service), whereas an environmental pattern
can aim at reducing resource usage and increasing product longevity. Thus, the com-
bination of these two patterns can be misleading. The analysis of pattern consist-
ency is complicated by the fact that measuring environmental and social impact of
a business model is much less straightforward than the measurement of economic
sustainability. In this regard, Valentinov (2021, p 1502) mentions that “there seems
to be little doubt that the economic function system, and corporations affiliated
therewith, generate a broad variety of adverse social and ecological consequences

@ Springer



Does the combination of sustainable business model patterns...

that fail to be reflected in ‘the language of prices’”. In car sharing, for example, the
negative impact on the environment because of careless car-user behavior cannot be
“subtracted” from the benefit that results from limiting car production. In addition,
a single indicator that includes all the impacts is not available. Because of this, a
multitude of sustainability indicators may be used. Note, however, that many of the
impacts, and therefore also the corresponding indicators, may not be known to the
business model designer before business model launch. For example, at the design
phase of a car sharing business, a careless driving behavior of users may not be pre-
dictable until the model is launched or tested.

A business model can be truly sustainable if it is applied within the confines of a
given system, e.g., a location in the world. As in the recycling of used printers, the
system is sustainable within a given geographical boundary. In car sharing, by only
focusing on the portion of the market that cannot afford to buy a car, a car shar-
ing model can be regarded socially advantageous because it increases accessibility.
This same pattern may have a lower sustainability performance, if we include—by
enlarging the system—the portion of users that is tempted to switch from public
transportation to car sharing.

The barriers to reaching true sustainability might reside in the contingency fac-
tors that act on the business model. Many contingencies can affect business model
sustainability. Strategy and long term entrepreneurial/managerial orientation, organ-
izational (intangible and tangible) resources, competitive environment, and firm’s
stakeholders and value adding network are the contingencies that we derived from
state-of-the-art literature. However, we reckon that these might not be the only con-
tingencies that matter. First, research on business models and sustainability should
make more progress in this regard. Second, managers, when designing new busi-
ness models, may be better aware of the factors that can affect the sustainability of
their own business models. Sure enough, however, the identification of relevant con-
tingency factors remains the most challenging aspect as compared to consistency
checking and system boundaries demarcation.

Based on the previous results, we propose a process for validating business model
designs for true sustainability (Fig. 1). The SBM design can be supported by com-
bining SBM patterns, which lead to a process of validation to verify that the busi-
ness model is truly sustainable by checking all three levels. The validation process
consists of three steps: (i) eliminate the possible inconsistencies inside the busi-
ness model activity system by checking the compatibility of the selected business
model patterns; (ii) demarcate the system boundaries, in which the business model
is embedded, and verify that sustainability targets are achieved within these bounda-
ries (without excluding relevant system elements); and (iii) develop awareness for
the contingencies (internal and external contextual factors) that exert forces on the
business model activity system to pull it away from its current sustainable position,
in a way that the business model can be adapted continuously, while achieving high
sustainability performance over time. By answering some key questions at every
step, managers can decide to either reject the SBM and redesign it by trying new
combinations or designing actions to mitigate/prevent the negative impacts.

The validation process starts with the inherent consistency check, which is aimed
at identifying possible tensions inside the business model. Liideke-Freund et al.
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Main approach/
theoretical support

SBM design Combination « Which SBM patterns can be combined to develop an innovative SBM?
of SBM patterns
N . * What are the economic, environmental, and social sustainability principles
Inherent consistency Consistency behind the SBM? Are they coherent?
check analysis « Ifnot, is there any action in the BM design or execution the organization

can do to mitigate/prevent the incoherency?

Process Key questions

* What are the boundaries of the system affected by the BM (e.g., customer

System bounda S segments, communities, countries, habitats,...)?
Vs ndary ystem « Depending on the boundary’s location, is the achievement of the
demarcation thinking environmental, social, and economic objectives at risk?

 Ifyes, is there any action in the BM design or execution that can be done to
mitigate/prevent the negative effects to happen?

* Which contingencies (e.g., strategy and long term entrepreneurial/

Contingency check Contingency nagerial orientation, ors esources, e
theory environment, and firm'’s stakeholders and value adding network) can
influence the sustainability performance of the business model?
« Is there any action in the BM design or execution that can be conducted
1o mitigate/prevent the negative effects on sustainability performance?
Fully defined SBM
Execution phase — Feedback « Is there any change in the contingency factors that might affect the

S . sustainability performance of business model?
KPIs analysis v perfe of'

Fig. 1 Process for the validation of business model designs for true sustainability

(2018b) proposed 45 SBM patterns, and these patterns can be combined with others
focused on economic objectives (e.g., Remane et al. 2017). Hence, the combination
possibilities can reach astronomic numbers. Although this exercise can be rewarding
from research and practical viewpoints, the evaluation of each possible combination
possibility would be eventually difficult to achieve. Nevertheless, given a concrete
business model design composed of a few patterns, consistency checking can be
done more easily. In this regard, a consistency matrix for the pairwise consistency
check of business model patterns (Echterhoff et al. 2017) can be helpful.

The next step is about positioning the business model in the system, in which it
should operate. The characteristics used to define the system boundaries may not be
clear-cut and can differ from one situation to another. At least two system character-
istics are of paramount importance: the system of users or clients that the business
model aims to serve (according to the car sharing example), and the geographical
coverage of the business model (according to the printer industry).

Finally, the last level to deal with consists of the relevant set of contingency fac-
tors. These contingencies depend on the system’s boundaries (internal and external).
Some contingencies can be case-specific and change over time, leading to a situation
where the business model becomes less sustainable or even unsustainable, hence the
need to adapt the current business model to the new emerging context (Brenk et al.
2019).
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As every entrepreneurial endeavor, be it sustainability-oriented or not, SBM
design should be preceded with opportunity identification through context analysis
with the objective of examining aspects such as available products on the market,
existing competitors, unserved customer needs, and market size. This phase is not
illustrated in Fig. 1.

This process will help entrepreneurs get an increased awareness of the implica-
tions of their SBM design choices along the TBL. The approach also suggests a
continuous review of the SBM to adapt to changes. Therefore, a business model
that is truly sustainable at its inception is not sustainable forever, and adaptations
are required. As denoted in Bocken et al. (2014), technology represents one of the
dimensions that can potentially enhance sustainability. With the rapid development
of technologies for production and control, it is likely that an unsustainable busi-
ness model today becomes sustainable in the future. For instance, environmental
sustainability can be improved through the advancement of recycling techniques,
and economic sustainability can be achieved by lowering production and service
offering costs. However, social sustainability may be less affected by technological
development.

Though business model design—our focus in this work—is of paramount impor-
tance, business model execution remains a key success factor. Research does not
provide sufficient guidance in this regard. In the execution phase, the business model
takes its final shape, whereas contingencies such as resource availability and tech-
nological capabilities can exert many forces on the sustainability effectiveness of
the business model. During execution, a SBM design may not achieve the targeted
sustainability level; in other situations, some design problems can even be rectified.
For instance, car sharing companies can leverage internet of things technologies to
send a warning to users with careless driving behavior, otherwise they risk paying
extra fees (Bocken et al. 2019).

6 Conclusions and directions for future research

The integration of sustainability pattern types along the TBL dimensions seems a
necessary, but not sufficient condition for achieving true sustainability. Therefore,
researchers and practitioners alike should be aware that the mere application of busi-
ness model patterns can be misleading. Our work advances research on frameworks
related to SBM patterns by identifying three critical levels of analysis along which
business models can be evaluated. These levels of analysis have been derived theo-
retically by drawing on contingency and system theories and then used to provide a
definition for truly sustainable business models.

The identification and discussion of these levels open the way to managerial
implications, in the form of a proposed approach to SBM analysis and design. The
approach is organized in steps. The various steps should guide the design of a truly
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sustainable business model by leveraging SBM patterns along the three dimensions
of the TBL, and by challenging the design at three levels.

This research opens the way to multiple research directions. First, developing a
conceptual framework based on theory alone and supported by case examples from
the literature is a limitation. The proposed framework can benefit from follow-up
work that connects it to empirical research. Such empirical research can assess the
business models of companies with respect to all three levels of analysis and relate
this to their sustainability performance.

Second, empirical research based on real cases can help one explore the charac-
teristics and interfaces among SBM patterns that are more likely to be combined
in a truly sustainable business model. To identify such cases, researchers may use
convenience sampling or look for cases among firms with B-corp certification. The
set of B-corps may be the best sample to start with when looking for truly sustain-
able business models. First, stringent requirements are posed on B-corps to receive
the certification. In addition, the certification is renewed over time, depending on the
firm’s sustainability performance.

Third, with respect to the stages of the validation process, one research direction
can focus on inherent consistency checking of business model patterns. In this work,
we argue that this can be a difficult task, if all combinations of patterns are checked
one by one. Nevertheless, one idea that can be interesting to follow, is to group pat-
terns into clusters with similar principles/mechanisms underneath. For example, it
can be possible to categorize business model patterns along the economic principles
such as network effects, lock-in-effects, economies of scale and sustainability princi-
ples such as the creation of value from waste or extension of product longevity, and
then check the compatibility of pattern clusters instead of single patterns.

Fourth, for what concerns the phase related to the demarcation of system bound-
ary, our work points to two important system characteristics: geographical location
and user system. Other system characteristics not mentioned in this work can be also
relevant. Moreover, demarcating the system boundaries requires adequate methods
and approaches to avoid being too narrow or too broad. Thus, future research can be
devoted to the development of methods for the support of entrepreneurs in drawing
the system boundaries of SBM.

Appendix 1: Analyzed pattern frameworks
Appendix 1.1: Methodology for the identification of relevant frameworks
Literature on frameworks for SBM patterns is rich and has evolved rapidly over the

last years. To identify such frameworks, we perform a search query on Scopus data-
base by combining the keywords “business model” and ‘“‘sustainab*” with “pattern”

@ Springer



Does the combination of sustainable business model patterns...

or “archetype”. This search, conducted by July 28th, 2022, has led to a total of 274
articles, 85% of which have been published after 2014, the year of publication of the
article by Bocken et al. (2014).

An analysis of the titles of all 274 articles reveals that the social dimension is less
covered than the environmental aspect. In addition, among all 274 articles, “green”,
“ecological”, and “environmental” business models are found more frequently in the
titles (13 articles, e.g., Palmi¢ et al. 2021) than the “social business models” (7 arti-
cles, e.g., Abhi et al. 2015). Interestingly, some contributions focus on a single SBM
pattern (e.g., Ferrer et al. 2022), without proposing an integrative framework that
consists of many patterns.

For the purpose of our research, we analyze a subset of the identified articles.
We select the first 20 articles according to the “relevance” criterion by the Scopus
database. These articles have collected around 80% of the overall citations in all 274
articles. Our sample includes some recent papers, which are less cited than older
ones, but are considered highly impactful for current and future debates in the areas
of sustainability, business models, and patterns. The analysis of the final sample
(Table 1) shows that selected articles either propose novel frameworks or extend
existing ones with new or more specific patterns.

Appendix 2: SBM contingencies
Appendix 2.1: Methodology for the identification of relevant literature

To identify potential contingencies systematically, we inserted a search query in the
Scopus database that combines all relevant search terms “business model” and “sus-
tainab” and “contingenc”. This resulted in a very small number of articles. There-
fore, we decided to eliminate the term “‘sustainab” from our query with the objec-
tive of identifying all research articles related to business model contingencies in
general. In this way, those articles that are related to sustainability will be among the
articles in our sample. This query resulted in 160 papers. The selection of relevant
articles has been conducted by two of the authors. Each one has scrutinized the arti-
cles independently by using the following algorithm. If the title seems relevant, then
the article was included in the sample. If not, then the abstract was read, and then it
was decided, whether to include the article to the sample or not. If doubts persisted,
the full article was scanned. Since these tasks were conducted by two researchers
independently, their results could be compared to each other in the case of disa-
greement. Discussions aimed at reaching agreement and deciding as to whether an
article is included in the final sample or not. This process led to 25 articles that have
been analyzed for the identification of business model contingencies. The detailed
results are provided in Table 2.
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Table 2 Overview table of SBM contingencies

Contingencies

References

Internal contingencies

Strategy and long term entrepreneurial/managerial orientation

Product market strategy

Strategic objectives and vision
Long term orientation

Logic conflicts between established and new
business model

Zott and Amit (2008)

Gaiardelli and Songini (2020); Niemand et al.
(2021); Pateli and Giaglis (2005)

Gaiardelli and Songini (2020); Ibarra et al. (2020);
Niemand et al. (2021); Niemand et al. (2017)

Brenk et al. (2019)

Organizational resources: (intangible) capabilities and skills and tangible assets

Organizational structures and processes

Managerial skills and capabilities

Business model innovation capabilities
Entrepreneurial skills
Knowledge base (Breadth and depth)

Firm’s age (as an antecedent of experience and
inertia forces acting on the organization)

Top management team experience

Firm’s size (as an indicator of the availability
of resources)

Firm’s assets
Financial resources

External contingencies
Competitive environment

Environmental dynamism/stability

Environmental munificence

Venture capital investments and private financ-
ing

Industry structure (monopolistic, oligopolistic,
highly competitive)

Technology-driven contingencies (e.g., sharing
economy, cloud computing, big data)

(General) Environmental requirements

Regulation and public policy

Industrial standards
Firm’s stakeholders and value adding network
Stakeholder network stability
Stakeholder incentives
Stakeholder relationships

Gaiardelli and Songini (2020)

Gaiardelli and Songini (2020); Pateli and Giaglis
(2005); Guo et al. (2013)

Ibarra et al. (2020)
Guo et al. (2013)
An et al. (2022)
Pati et al. (2018)

Patzelt et al. (2008)

Gaiardelli and Songini (2020); Pateli and Giaglis
(2005)

Gaiardelli and Songini (2020); Pateli and Giaglis
(2005)

Gaiardelli and Songini (2020); Liideke-Freund
(2020); Pateli and Giaglis (2005)

Pati et al. (2018); Hacklin et al. (2018); Liao et al.
(2018)

Pati et al. (2018); Liideke-Freund (2020)
Guo et al. (2017)

Pateli and Giaglis (2005)
Niemimaa et al. (2019)

Lahti et al. (2018)

Liideke-Freund (2020); Demir and Angwin (2021);
Reinhold et al. (2017)

Demir and Angwin (2021)

Sengupta et al. (2021)
Sengupta et al. (2021)

Gaiardelli and Songini (2020); Liideke-Freund
(2020)
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Table 2 (continued)

Contingencies References

Firm’s position in the value chain Hacklin et al. (2018)

Supply characteristics (quality, timing, quanti-  Prosman and Cagliano (2022)
ties and value)

Value configuration Fjeldstad and Snow (2018)
User’s experience with technology Lin and Chan (2019)

Balance between transaction costs and costs of ~ Pateli and Giaglis (2005)
internal development
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