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Abstract

Over the last two decades, green and sustainable business models (GnSBMs) have become
a prominent topic of discussion among scholars, practitioners and policymakers. Prepon-
derance of research and an increasing global pressure to adopt GnSBMs necessitate a
comprehensive understanding of the state of research on GnSBMs. Towards this end, we
extracted 851 publications on GnSBMs from the Scopus database and employed a series
of bibliometrical techniques to: (1) explore the historical roots and sleeping beauties, (2)
assess the life cycle, (3) map the conceptual evolution and (4) propose a research agenda
for this growing field. Our analysis revealed that research on GnSBMs is moving from a
multidisciplinary to an interdisciplinary domain. Its historical roots can be traced to the
pioneering works on business strategy in the 1950s, environmental science in the early
1960s and stakeholder theory in the 1980s. Life cycle analysis indicated that research on
GnSBM went through an introductory stage from 2002 to 2013 and then began to rap-
idly grow in 2014, and this growth is forecast to continue until circa 2040. The conceptual
structures from 2002 to 2013 and 2014 to 2020 were mapped and an agenda for future
research was proposed.
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Introduction

Few topics have received as much attention from researchers and practitioners as business sus-
tainability (Barbieri & Santos, 2020; Curtis & Mont, 2020; Dyllick & Muff, 2015; Gao &
Bansal, 2013), and at its core, green and sustainable business models (hereafter GnSBMs)
(Agrawal & Bellos, 2017; Foss & Saebi, 2017; Franceschini & Pansera, 2015). It is common
sense that every sustainable business has a GnSBM (Dentchev et al., 2018; Liideke-Freund,
2020; Yip & Bocken, 2018) which ‘helps describing, analysing, managing and communicat-
ing (1) its sustainable value proposition to its customers, and all other stakeholders, (2) how
it creates and delivers this value, (3) and how it captures economic value while maintaining
or regenerating natural, social and economic capital beyond its organizational boundaries’
(Schaltegger et al., 2016b, p. 268). Achieving a true business sustainability, hence, requires an
understanding of GnSBMs and how they differ from usual BMs (Dyllick & Muff, 2015).

Given the role of GnSBMs in the discourse of business sustainability, it is essential to
have a panoramic and up-to-date understanding of the state of research in this field. Although
several literature reviews (e.g. Martin Geissdoerfer et al., 2020; Lemus-Aguilar et al., 2019;
Schaltegger et al., 2016a, 2016b), taxonomies (Fraccascia et al., 2019; Nosratabadi et al.,
2019a, 2019b) and typologies (Ciulli & Kolk, 2019; Henry et al., 2020) have contributed
to this end, there are still several unanswered questions which deserve more attention. For
instance, there have been no attempts to exclusively assess the history and evolution of scien-
tific research on GnSBMs. This void is an impediment to theoretical development and cumu-
lative knowledge production in such a potent filed. In this study we aim to fill this void by pre-
senting the first systematized assessment of the history and evolution of research on GnSBMs.
To do so, we depart from the tradition of conventional systematic reviews and adopt a multi-
method bibliometric approach which addresses three specific research questions: (1) What are
the historical roots of research on GnSBMs? (2) At which stage of its life cycle is the current
body of knowledge on GnSBMs? and (3) What themes have been central or peripheral, devel-
oped or underdeveloped in this field? We use reference publication year spectroscopy (RPYS)
(Marx et al., 2014) to address the first research question. Next, we employ life cycle analysis
(LCA) (Meyer et al., 1999) to answer the second question. Finally, we perform a series of co-
word analyses (Callon et al., 1983) to address the last question. By addressing these questions,
we make three contributions to the literature on GnSBMs. First, we offer an up-to-date sys-
tematization of the literature in this field. Second, we extend the literature by tracing the evolu-
tion and identifying seminal works across disciplines which laid the foundation of knowledge
in this domain. Third, we detect and discuss central and peripheral areas of research in the
literature on GnSBMs and set out an agenda for future research.

The remainder of this paper is organized in three sections. First, we present an overview of
the literature on GnSBMs. We next outline the design of our analysis and elaborate our find-
ings. We then conclude by discussing the implications of our findings, proposing an agenda
for future research and highlighting limitations of our study.

Background literature
The business model concept and its building blocks

Although the business model (BM) concept is not new (Bellman et al., 1957), the founda-
tions of our current understanding of it were developed in the early 2000s when it was
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used to explain how e-commerce ventures create value (Alt & Zimmerman, 2001; Amit &
Zott, 2001) and how new technologies were commercialized (Chesbrough & Rosenbloom,
2002).

The BM concept has evolved into an influential concept which describes how any busi-
ness creates, delivers and captures value (Foss & Saebi, 2017; Teece, 2010). Every busi-
ness has a BM which not only shows how it fits into an ecosystem (Magretta, 2002; Teece,
2010), but also allows it to gain legitimacy (Amit et al., 2020) and position itself in product
markets (Zott et al., 2011). In fact, every business starts by choosing a BM by which it
would like to compete (Casadesus-Masanell & Ricart, 2010).

Prior studies offer multiple conceptualizations of the building blocks of a BM. Magretta
(2002, p. 88) posits that, ‘all business models have two parts: Part one includes all the
activities associated with making something: designing it, purchasing raw materials, manu-
facturing and so on. Part two includes all the activities associated with selling something:
finding and reaching customers, transacting a sale, distributing the product, or delivering
the service’. To Morris et al. (2005), a BM has six components: (1) the offering; (2) the
market; (3) the competencies of the firm; (4) competitive strategy; (5) economic factors;
and (6) personal factors of the entrepreneur or investors. Similarly, Johnson et al. (2008)
contend that a BM is made up of four interlocking elements: (1) a value proposition; (2)
resources; (3) the processes to convert inputs to finished products or services; and (4) the
profit formula to achieve an attractive return. Further, Osterwalder (Osterwalder, 2004;
Osterwalder & Pigneur, 2010; Osterwalder et al., 2005) identifies nine components of a
BM grouped in four factors, namely: (1) the product factor containing ‘customer segments’,
‘channels’ and customer relationships, (2) the value propositions factor, (3) the infrastruc-
ture management factor that includes ‘key resources’, ‘key activities’ and ‘key partners’
and (4) the financial factor that encompasses the ‘revenue streams’ and ‘cost structure’.
Finally, Zott and Amit (2010) describe a BM in terms of the content, structure and govern-
ance of activities which it performs.

From the BM concept to GnSBMs

The BM concept entered the sustainability literature over a decade ago (Stubbs & Cocklin,
2008). Early studies focussed on the conceptualizations of GnSBMs (Birkin et al., 2009;
Hggevold & Svensson, 2012; Hutchinson et al., 2012; Massa & Tucci, 2013; Stubbs &
Cocklin, 2008) and demonstrated how they combine economic, social and environmental
values in their value propositions (Biloslavo et al., 2018; Boons & Liideke-Freund, 2013;
Kleine & von Hauff, 2009). Despite these attempts, literature lacks a clear definition of
GnSBMs. As such, we define it as an architecture of socio-environmental and economic
value that creates delivering and capturing mechanisms used by a business.

While some studies (e.g., Joyce & Paquin, 2016; Liideke-Freund et al., 2018; Ritala
et al., 2018; Shakeel et al., 2020) show that any BM can be transformed into GnSBMs
by incorporating socio-environmental values into its operational designs, others studies
have highlighted failure of such BM transformations owing to organizational tensions (e.g.,
van Bommel, 2018; Yang et al., 2017) or inherent operational complexities (Bocken et al.,
2019; Morioka et al., 2018).

As shown, GnSBMs have become a prolific topic. Two perspectives explain prolif-
eration of scholarly interest in GnSBMs. First, the institutional view suggests that politi-
cal, regulatory and environmental factors pressure businesses globally to adopt GnSBMs
(Garcia-Muiiia et al., 2020; Svensson et al., 2016a, 2016b; Wit & Pylak, 2020) to alleviate
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concerns such as stakeholders’ need for sustainability (Chiappetta Jabbour et al., 2020),
social inequalities (Yunus et al., 2010a, 2010b) and inadequate value co-creation (Porter &
Kramer, 2011).

Second, the technological view suggests that new technologies such as blockchain (Tis-
cini et al., 2020), digital sharing platforms (Cocquyt et al., 2020; Sposato et al., 2017) and
renewable energies (Huenteler et al., 2016; Reinhardt et al., 2019; Secinaro et al., 2020)
have facilitated design of new GnSBMs or transformation of existing BMs into green and
sustainable ones (Gao & Li, 2020; Garcia-Muiiia et al., 2020; Sposato et al., 2017; Tirabeni
et al., 2019).

Preponderance of research in this field calls for systematization of the literature. We
thus identified five themes which represent the core of research on GnSBMs: (1) Industry
4.0, (2) product service systems, (3) circular economy, (4) sharing economy and (5) social
BMs. By using these themes, we offer a more systematic and focussed picture of research
on GnSBMs and set the stage for our bibliometric analysis.

GnSBM and industry 4.0

Industry 4.0 refers to a set of technologies such as Internet of Things (IoT), blockchain
(BC), cloud computing (CC), artificial intelligence (AI) and machine learning (ML), which
collectively enable the fourth industrial revolution' (Lasi et al., 2014; Lu, 2017). These
technologies are often deployed in cyber—physical systems (CPS) which are tightly inte-
grated, digitized, connected and automated processes for creating value for end users (Lasi
et al., 2014; Rossow, 2018). As a result, Industry 4.0 has become a central theme in the
literature on GnSBMs (Garcia-Muiiia et al., 2020; Nica et al., 2019; Prause, 2015; Tirabeni
et al., 2019; Zamani & Giaglis, 2018).

Some of the applications of Industry 4.0 in GnSBMs include cloud-based BMs for sus-
tainable energy distribution networks (Rossignoli & Lionzo, 2018; Tao et al., 2015); smart
manufacturing BMs (Garcia-Muifia et al., 2020; Rauch et al., 2016); BMs for 3D visualiza-
tion, 3D prototyping and 3D printing in the fashion industry (Papahristou & Bilalis, 2017);
BMs based on IoT to improve safety and efficiency of air navigation service providers
(Fiorentino et al., 2020); BMs that manage smart contracts between stakeholders by using
blockchain technology (Dal Mas et al., 2020); and BMs that use blockchain technology for
improving traceability of items in supply chains (Tiscini et al., 2020).

Product-service systems

A product service system (PSS) is a ‘marketable set of products and services capable of
jointly fulfilling a user’s need’ (Mont, 2002, p. 238). PSSs are distinct in that they are pre-
dominantly service-based BMs in which an integration of products and services is offered
to customers rather than the products alone (Yang et al., 2017). PSSs are often designed

! According to Lu (2017), the first industrial revolution began at the end of the eighteenth century and was
represented by mechanical production plants based on water and steam power; the second industrial revo-
lution started at the beginning of the twentieth century with the symbol of mass labour production based
on electrical energy; the third industrial revolution began in the 1970s with the characteristic of automatic
production based on electronics and internet technology; and right now, the fourth industrial revolution,
namely Industry 4.0, is ongoing.
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to satisfy consumers’ societal needs in an economically and environmentally sustainable
manner (Hannon et al., 2015).

A PSS reduces waste and improves resource efficiency through dematerialization (Bar-
quet et al., 2016a, 2016b) and collaborative consumptions of products and services (Laura
Piscicelli et al., 2015). The transition from selling products to services or to a combination
of products and services through PSSs is, therefore, more sustainable for all stakeholders
(Scheepens et al., 2016; Zhang et al., 2018). Additionally, upgradable products with longer
life cycles disseminate better in PSSs by appealing to a wider range of stakeholders (Khan
et al., 2018). However, adoption of PSSs in BMs is hindered by the degree of uncertainty
in the quality, reliability and added value of service components (Catulli, 2012).

Two distinct types of GnSBMs have been discussed in the literature on PSSs: servitiza-
tion and servicization.” The former refers to BMs which create value by adding service
components to product offerings (Kowalkowski et al., 2017; Perona et al., 2017), whereas
the latter refers to BMs which commercialize functions or features of products instead of
selling physical products (Agrawal & Bellos, 2017; Hokyoung Ryu et al., 2018).

A servicizing BM is based on the premise that a function, not form, is the source of
added value delivered to the customer (Reiskin et al., 2000). It redefines a business as a
service provider instead of a product manufacturer and changes how it manages material
input, throughput and output. Agrawal and Bellos (2017) enumerate three advantages of
servicizing BMs: (1) the firm charges customers on the basis of the product usage, (2) the
quantity of products required to meet customer needs may be smaller because the firm may
be able to pool customer needs and (3) the firm may have an incentive to offer products
with higher efficiency” (p.1454). Ryu et al. (2018) identify four forms of servicization:
(1) adding a function with servicizing solutions, (2) offsetting a product’s weakness using
servicizing solutions, (3) proposing new user experience (UX) solutions and (4) mixing
products and services on the other firm’s strengths (i.e. inter-firms’ cooperation).

Servicizing BMs require partnerships wherein the financial rewards of reduced mate-
rial consumption are shared between suppliers and customers (Reiskin et al., 2000). For
instance, in pay-per-use BMs (Chun, 2020), on-demand printing and car sharing services,
consumers only pay for the unit of service they need to use without gaining product owner-
ship (Bocken et al., 2018). Furthermore, consumers become more conscious about pricing
(Chun, 2020; Dowling et al., 2020) and consumption patterns and companies take more
responsibility for inefficiencies in their products’ life cycles (Bocken et al., 2018; Gebauer
et al., 2017; Sato & Nakashima, 2020). Similarly, manufacturers can make their operations
more sustainable and more profitable by focussing on services that extend the efficiency
and value of their products (Rothenberg, 2007). Overall, servicization can simultaneously
increase a firm’s profits and significantly decrease its environmental impact (Orsdemir
et al., 2018).

Servitization, also known as serficification (Thangavelu et al., 2018), has a longer his-
tory than servicization (Vandermerwe & Rada, 1988). Servitization does not replace
products with services; rather, it adds services to products to complement their value and
increase their competitiveness (Hakanen et al., 2017; Kamp & Parry, 2017; Vandermerwe
& Rada, 1988). Servitization contributes to the sustainability in multiple ways: (1) it
extends products’ life cycle, reduces life cycle costs and lowers use of consumables (Tuk-
ker, 2004); (2) it reduces negative social impacts by offering more complete solutions to

2 Servicification is another closely related concept which refers to the added value of service to the manu-
facturing productivity in an economy (Thangavelu et al., 2018).
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customers (Yang & Evans, 2019); and (3) it fosters interactive service relationships which
often lead to less capital-intensive and more sustainable recurrent revenue streams (Kamp
& Parry, 2017).

Despite their benefits, companies do not adopt servitization or servicization BMs owing
to the transactional costs and organizational complexities (Perona et al., 2017). Some com-
panies may also de-servitize by reducing or discontinuing their service offerings when they
become uncommercial (Kowalkowski et al., 2017).

Circular BMs

Closely related to the concept of PSS is the notion of circular economy. As noted by Mur-
ray et al. (2017), failure of traditional BMs to address concerns related to sustainable
development created a global urgency to look for alternative BMs. The ‘circular economy’
emerged as a possible strategy that companies of all sizes might adopt to contribute to
sustainable development (Lewandowski, 2016; Murray et al., 2017). A circular economy
is an antonym of a linear economy in which natural resources are directly converted into
waste and pollution via production (Murray et al., 2017). By being the opposite of linear, a
circular economy minimizes its net effect on the environment. It restores any damage done
in resource acquisition while ensuring little waste is generated throughout the production
process and in the life history of the product (Murray et al., 2017).

Any BM can have a degree of circularity ranging from non-circular or linear to circu-
lar, which includes upstream circular, downstream circular and full circular (Urbinati et al.,
2017). A BM can increase its degree of circularity by incorporating recycling, reusing,
remanufacturing and refurbishing procedures into its design (Geissdoerfer et al., 2017,
Lewandowski, 2016). Ranta et al. (2018) found that recycling is often easier to implement
in circular BMs than reducing or reusing.

Circular BMs reduce externalities and resource depletion by focussing on two interre-
lated concepts: ‘closed loop economy’ and ‘design to redesign’ (Geissdoerfer et al., 2017;
Murray et al., 2017). The former refers to restorative value creation methods by using two
types of materials: ‘biological nutrients, designed to re-enter the biosphere safely, and
technical nutrients, which are designed to circulate at high quality without entering the
biosphere’ (Murray et al., 2017). The latter refers to processes which redesign traditional
operations to circular ones. Geissdoerfer et al. (2018a, 2018b) argue that these two con-
cepts allow circular BMs to drive sustainability in five ways: closing loops, slowing loops,
intensifying loops, narrowing loops and dematerializing loops.

Circular BMs are designed in different ways. Some of the main techniques include
organizational decoupling (Also, Stal & Corvellec, 2018), circulating materials and com-
ponents into a new product life cycle at the end of their use (Cong et al., 2019), utilizing
PSSs (Kjaer et al., 2018) and using technologies such as IoT (Heyes et al., 2018). Svensson
and Funck (2019) add cultural control, long-range communication plans, cost accounting
and investment appraisal as key control mechanisms required for designing circular BMs.
Additionally, ISO 14001 and ISO 9001 affect how benefits of circular BMs are perceived
by organizations (Chiappetta Jabbour et al. 2020).

A network of circular BMs creates an industrial symbiosis (Baldassarre et al., 2019;
Cervo et al., 2019; Fraccascia et al., 2019) where different BMs exchange materials,
energy, water and/or products (Baldassarre et al., 2019). This cooperative network creates
additional values by reducing material use, minimizing waste, reusing resources, reducing
pollution and generating more eco-friendly business processes (Baldassarre et al., 2019;
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Cantele et al., 2020). Some examples of such symbioses are in the textile industry (Dis-
sanayake & Sinha, 2013; Savageau, 2011), smart cities (Ladhe et al., 2014), wastewater
management facilities (Gebrezgabher et al., 2015), industrial waste (Lahti et al., 2018) and
food waste recycling facilities (Ribeiro et al., 2018).

Success of an industrial symbiosis is a function of the coordination and decentralization
of control among all constituent circular BMs (Fraccascia et al., 2019). Such a coordinated
effort demands joint institutional alignments which balance the adaptive tensions between
social mission, environmental stewardship and economic growth across sectors (Fehrer &
Wieland, 2020). Relatedly, Leipold and Petit-Boix (2018) argue that strengthening the link
between circular economy and established linear economic activities via public debates is
crucial for the success of an industrial symbiosis.

Lastly, measuring the effectiveness of circular BMs is challenging (Geissdoerfer et al.,
2017; Korhonen et al., 2018). Rizos et al. (2016) identify inadequate policies for greening
consumer preferences, weak market value chains and recognition of nuances in organiza-
tional cultures as key barriers in measuring effectiveness of circular BMs. Scheepens et al.
(2016) proposed eco-efficient value creation (EVC) and the circular transition framework
(CTF) as two metrics to evaluate circular BMs. Life cycle assessment (LCA) is another
tool to assess effectiveness of circular BMs (Finnveden et al., 2009; Hoffmann et al., 2020;
Scheepens et al., 2016).

Sharing BMs

Sharing economy refers to an economic system in which consumers ‘grant each other
temporary access to under-utilized physical assets (“idle capacity”), possibly for money’
(Frenken & Schor, 2017, p. 5). A sharing economy has three actors: the resource user,
the resource owner and the sharing platform (Curtis & Mont, 2020). Goods such as cars,
rooms, homes, parking spots and tools which are shared on a sharing platform are called
shareable goods (Frenken & Schor, 2017). Recent advances in ICT have digitized sharing
economies by creating platforms that allow actors to share goods, resources, experiences
and knowledge (Ryu et al., 2019).

Sharing economies are governed by sharing economy BMs (SEBMs), also known as
platform BMs (PBMs), community-based and peer-to-peer BMs (Acquier et al., 2017;
Ranjbari et al., 2018). BMs of Uber, Airtasker and Airbnb are examples of SEBMs.
According to Acquier et al. (2017), there are seven types of SEBMs: (1) access economy
BMs, (2) community-based BMs, (3) platform BMs, (4) community-based access BMs, (5)
community-based platform, (6) access platform and (7) sharing economy ideal. Ritter and
Schanz (2019) identified four market segments for these SEBMs: (1) singular transaction
models, (2) subscription-based models, (3) commission-based platforms and (4) unlimited
platforms. Additionally, Netter et al. (2019) distinguished between user-driven, communal
and platform-driven/commercial SEBMs.

SEBMs contribute to sustainability by enabling collaborative consumption and creating
value by merging the value potential of second-hand economy, on-demand economy and
a service-oriented logic (Botsman & Rogers, 2010; Frenken & Schor, 2017; Mont et al.,
2020). These features allow SEBMs to mitigate overproduction, reduce net consumption,
optimize allocation of emergent and temporary demands, and alleviate global warming,
poverty, inequality and conflict (Botsman & Rogers, 2010; Heylighen, 2017; Joyner Arm-
strong & Park, 2017). Additionally, SEBMs have redefined the concepts of ownership and
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employment and changed the way people generate income.? (Acquier et al., 2017; Frenken
& Schor, 2017; Leung et al., 2019).

Empirical research on SEBMs follows three streams. The first stream relates to when
SEBMSs succeed. Piscicelli et al. (2018) found that the success or failure of a SEBM is
a function of its design rather than type of its users. Vaskelainen and Piscicelli (2018)
observed that geographic communities (e.g. neighbourhood) are more important than rela-
tional communities (e.g. friends and families) in the success of SEBMs. Comparably, Coc-
quyt et al. (2020) observed that users of a SEBM in the fashion industry prefer a small
sharing platform to not partner with large clothing retailers and to have the possibility to
participate in decision-making but not require shareholding.

The second stream pertains to the adoption of SEBMs by large firms. Ciulli and Kolk
(2019) explored how incumbent firms adopt SEBMs through internal investment, partner-
ship or acquisition. Fan et al. (2019) found that social embeddedness (cognitive, cultural,
historical and structural) plays a central role in organizational legitimacy of SEBMs. Simi-
larly, Ma et al. (2019) showed that value co-creation in SEBMs depends on how well rela-
tionships between governments, sharing business firms and consumers are aligned.

The last stream concerns situations where SEBMs fail to fulfil their promise. Bocken
et al. (2020) found car sharing BMs might not be as sustainable as expected because they
are complementary to existing private car usage in cities, rather than a replacement. Simi-
larly, Amatuni et al. (2020) observed that car sharing reduces greenhouse gas emissions but
to a level much less than previously assumed. Finally, Gao and Li (2020) illustrated how
an incorrect understanding of business environment (market, political and legal, economic,
social and technological factors) can cause a bike sharing BM to collapse.

Social BMs

A social BM has two principles. First, it replaces traditional shareholders with stakehold-
ers (Hysa et al., 2018). Second, although it sells goods and/or services to create economic
value, its value creation is primarily driven by a mission which addresses a societal or an
environmental problem, such as hunger, poverty, homelessness, pollution, illiteracy or poor
healthcare (Dobson et al., 2018).

Social BMs are developed by social entrepreneurs who see societal problems as oppor-
tunities to exploit (Bohnet-Joschko et al., 2019; Spiess-Knafl et al., 2015). Literature offers
several ways to develop a social BM. Porter and Kramer (2006, 2011) proposed preconcep-
tion of product/service designs, reconfiguration of value-chains and creation of local clus-
ters as three models for designing social BMs. Dembek et al. (2018) discussed delivering
products and services to impoverished communities, sourcing products and services from
impoverished communities and reorganizing how impoverished communities and systems
around them operate jointly to benefit each other as three methods to develop social BMs.
Spiess-Knafl et al. (2015), identified opportunity creation, smart distribution, ecosystem
engineering, cheap sourcing, smart pricing and inclusive production as six ways to develop
social BMs.

All social BMs synthesize competing paradigms (economic and social purpose) within
one venture (Wilson & Post, 2013). Therefore, they are subject to hybridity-related tensions

3 In sharing economy, people can move from one project to another, rather than seeking permanent
employment. As a result, sharing economy is associated with the term gig economy (Sundararajan, 2015).
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between socio-environmental and economic forces. These tensions cause mission drifts
which undermine success of social BMs and eventually lead to their failure (Matzembacher
et al., 2020). To alleviate hybridity-related tensions, social BMs need to align and balance
forces between socio-environmental and economic goals (Davies & Chambers, 2018).

Countries at the bottom of the wealth pyramid (BOP) offer numerous opportunities for
launching social BMs (Prahalad & Hammond, 2002; Prahalad & Hart, 2002). For instance,
Kuriyan et al. (2008) studied a social BM that offers computer literacy and financial viabil-
ity to rural communities in India. Yunus et al. (2010a, 2010b) discussed the social BM
of Grameen bank in Bangladesh. Esposito et al. (2012) explored social BMs that provide
basic healthcare service in rural India. Angeli and Jaiswal (2015) identified strategies to
develop social BMs for inclusive health care delivery at BOP. Goyal et al. (2017) and Scott
(2017) described social BMs that offer clean energy solutions to communities in rural
India.

Although BOP is a fertile ground for social BMs, it is replete with imperfections, such
as information asymmetries, market fragmentation, weak legal institutions, weak infra-
structures, resource scarcity and poverty penalty (Goyal et al., 2016; Prahalad, 2005).
These imperfections have detrimental effects on social BMs. For instance, Matos and Sil-
vestre (2013) studied conflicting interests that hinder development of social BMs in the
energy sector in Brazil. Goyal et al. (2016) identified the challenges caused by an absence
of a social impact assessment framework for social BMs in BOP. Bittencourt Marconatto
et al. (2016) studied ways to counteract coercive pressures when developing social BMs in
Brazil. Finally, Palomares-Aguirre et al. (2018) identified community engagement and gov-
ernment collaboration as two requirements for the scaling of the affordable housing BMs
in Mexico.

Having reviewed key themes in the past research on GnSBMs, we next elaborate our
methodology to study the historical roots, lifecycle and conceptual evolution of the extant
body of knowledge on GnSBMs.

Methodology and results

We adopted the methodological workflow of Zupic and Cater (2015) to address our
research questions. Table 1 illustrates this workflow.

Research design and selection of techniques to address RQs

To address the first RQ, we used reference publication year spectroscopy (RPYS) intro-
duced by Marx et al. (2014). RPYS is a bibliometric technique widely used to ‘determine
the historical roots of research fields and quantify their impact on current research’. (Marx
etal.,, 2014, p. 751).

To address the second RQ, we used life cycle analysis (LCA) (Meyer et al., 1999). Ernst
(1997) and Rezaeian et al. (2017) argue that scientific evolution over time represents an
S-shaped curve similar to an industry life cycle where, if the current stage of a scientific
field or technology is already known, it would be possible to forecast its future trends and
growth trajectory.

To address the third RQ, we employed co-word analysis (CWA) (Callon et al., 1983),
CWA assumes that ‘when words frequently co-occur in documents, it means that the
concepts behind those words are closely related’ (Zupic & Cater, 2015). CWA maps the
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Table 1 Methodology workflow

Stages of bibliometric analysis Description

Stage one: research design Formulation of research questions

Selection of techniques to address research questions
Stage two: compilation of bibliometric data Selection of database

Filtering and exporting data
Stage three: analysis Data cleaning and pre-processing of data

Choice of appropriate software

Analysis of data and formation of subgroups, clusters
Stage four: visualization of results Choice of visualization method

Choice of visualizing software
Stage five: interpretation Describing & interpreting findings

pertinent literature directly from the interactions of key terms instead of the interactions
of citations (Coulter et al., 1998). CWA is the primary technique to explore and build the
underlying conceptual structure of a scientific field (Zupic & Cater, 2015).

Compilation of bibliometric data

Bibliometric data are available at multiple debases such as Scopus, Clarivate Analytics’
Web of Sconce,* Google Scholar, and Microsoft Academics (see Harzing & Alakangas,
2017 for a comparison). For the purpose of this study, we used Scopus for three reasons.
First, Scopus is the largest scientific database and has a better coverage of journals than
other databases (Martin-Martin et al., 2018; Zupic & Cater, 2015). Second, Scopus is more
accurate than other databases (Franceschini et al., 2016). Finally, unlike other databases,
Scopus contains data for all authors in cited references, making interpretation and discus-
sion of findings easier and more accurate (Zupic & Cater, 2015).

After selecting the database, we followed the method used by Chabowski et al. (2013)
to identify the relevant terms for retrieving publications from the database. Accordingly,
we reviewed literature on GnSBMs and developed an initial list of terms. Then, we asked
three experts to review and finalize the list. Next, we used the list in Scopus to retrieve all
relevant publications. The initial search resulted in 1297 records. We scanned the records’
abstracts, titles and keywords and identified and removed 188 irrelevant records. We also
removed 28 notes, erratum and editorials. Next, we filtered by subject area to business,
management, accounting, economics and social sciences (N=938). Finally, we excluded all
non-English records (N=67) and removed duplicates (N=18). The final dataset included
851 unique (deduplicated) records.’

4 We are grateful to an anonymous reviewer for pointing us to the correct naming of Clarivate Analytics’
Web of Sconce.

5 Since different software tools require different formats, we downloaded data in three formats (CSV, BIB
&, RIS). Since converting from one format to another is not always easy, this result in the loss of records or
erroneous transformations many times.
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Analysis and visualization of results
Data cleaning and pre-processing

Data cleaning, disambiguation and preparation constitute a key prerequisite for accurate
bibliometric data analysis (Zupic & Cater, 2015). Consistent with Castriotta et al. (2018),
we carefully checked the data for duplicate records (N=18), incomplete and erroneous
authors’ names (N=>56 records were identified and corrected), synonymous, plurals and
misspelled keywords (N=145 keywords were corrected), incorrect cited references (338
cited referenced were identified and 330 were corrected and 8 removed) and incomplete
journal names (N=25 incorrect journal names were corrected). This process took 3 weeks
and was carried out in three steps.® First, we used normalizing functions of BibExcel to
normalize names of authors and journals (Persson et al., 2009). Then, we created a the-
saurus to consolidate plural words, words appearing in different forms and same words
with different spellings (e.g. model with models, organization and organisation, Business
Modelling with Business Modelling) (Eck & Waltman, 2020). Next, we disambiguated the
dataset for incorrect journal names and cited references (CR), using the disambiguation
function of CRExplorer which detects variants of the same CR, clusters them and merges
their occurrences (number of CRs) (Thor et al., 2018). The final output file was then saved
for processing.

Exploring the historical roots of research on GnSBMs using RPYS

We employed Cited References Explorer (CRExplorer) package developed by Thor et al.
(2018) to perform RPYS analysis. CRExplorer creates a graph based on the frequency of
citations of the cited references (CRs) over time’ with the year of publication of a cited
reference on the x-axis and the total number of citations to the cited reference on the y-axis
(Fig. 1). The spectrogram visualizes peaks which can be interpreted as important dates for
the publication of possible influential historical contributions® (Bornmann et al., 2018).
Influential historical contributions which were illustrated in Fig. 1 have been listed in
Table 2. We did not impose any citation threshold to select peaks. Our intention was to
offer a complete picture of all significant contributions in the history of research on GnS-
BMs. Therefore, we illustrated all peaks in the history. CRExplorer identified ten peaks.’
We reviewed these peaks and grouped them into five types in terms of their primary contri-
bution: (1) sustainability contributions which offered conceptual breakthroughs for sustain-
able and green business models, (2) methodological contributions which offered methodo-
logical breakthroughs for researchers, (3) theoretical contributions which offered formal

® We are grateful to an anonymous reviewer for requesting to clarify and expand this section. It resulted in
an improved degree of replicability and validity of our manuscript.

7 An absolute deviation from the S-year median (Y—2, Y—1, Y 0, Y+1, Y +2) was used, because accord-
ing to Marx et al. (2014), it is particularly easy to see the peaks created by the frequently cited histori-
cal publications in the deviations normalized as a percentage of the cited references in the corresponding
5 years.

8 We appreciate an anonymous reviewer for the suggested wording of this statement on the main use of the
spectrogram in the RPYS analysis.

® When historical peaks are not clearly distinguishable, researchers can use a code for STATA, called
PLOTRPYS, developed by Bornmann in 2017 available at http:/fmwww.bc.edu/repec/bocode/p/plotrpys.
ado) to extract peaks in the RPYS graph. We are grateful to an anonymous reviewer for adding this point.
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theories to help researchers structure their research, (4) BM contributions which illustrated
the application of the BM concept in the context of sustainability and (5) integrative contri-
butions which paved the way for future research by integrating different aspects of research
on GnSBMs.

In addition, we used the export function of the CRExplorer to extract ‘sleeping beau-
ties” in the field of GnSBMs. A sleeping beauty is a publication ‘that goes unnoticed
(“sleeps”) for a long time and then, almost suddenly, attracts a lot of attention (‘“‘is
awakened by a prince”)’ (Van Raan, 2004, p. 461).'° Sleeping beauties represent impor-
tant contributions and often paradigmatic innovations in the history of a scientific field
owing to being ahead of their times (Fang, 2018; Li & Ye, 2016). The search for sleep-
ing beauties is not just an exotic whim, but a necessity to answer key questions about
the historical evolution of a field (van Rann, 2004). CRExplorer unearthed 13 sleeping
beauties in the history of research on GnSBMs (Table 2). These 13 publications rep-
resent historical milestones with delayed recognitions. Not only do these publications
mesh with the same typology of historical peaks as discussed before, but they also pro-
vide complementary rather than supplementary insights into the historical evolution of
research on GnSBMs. As such, these publications, when taken together, paint an inter-
esting portrait of the key historical contributions to the growth of research on GnSBMs.
In what follows, we review these publications.

10 We are grateful to an anonymous reviewer for the inclusion of sleeping beauties into the historical
assessment of research on GnSBMs and suggesting the use of the seminal definition from Van Raan (2004)
to avoid confusion surrounding the definition of sleeping beauties.
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Table 2 Historical roots of research on GnSBM

No Publication Type of contribution Type of reference

1 Carson (1962) Sustainability Peak in RPYS

2 Freeman (1984) General business theory Peak in RPYS

3 Brundtland (1987) Sustainability Peak in RPYS

4 Eisenhardt (1989) Methodology Peak in RPYS

5 Barney (1991) General business theory Peak in RPYS

6 Hart (1995) General business theory Peak in RPYS

7 Chesbrough and Rosenbloom (2002) Business model Peak in RPYS

8 Boons and Liideke-Freund (2013) Integrative Peak in RPYS

9 Bocken et al. (2016) Integrative Peak in RPYS

10 Teece (2010) Business model Peak in RPYS
and sleeping
beauty

11 Eisenhardt and Graebner (2007) Methodology Sleeping beauty

12 Stubbs and Cocklin (2008) Integrative Sleeping beauty

13 Richardson (2008) Business model Sleeping beauty

14 Osterwalder and Pigneur (2010) Business model Sleeping beauty

15 Liideke-Freund (2010) Integrative Sleeping beauty

16 Zott and Amit (2010) Business model Sleeping beauty

17 Schaltegger et al. (2012) Integrative Sleeping beauty

18 Rashid et al. (2013) Integrative Sleeping beauty

19 Su et al. (2013) Sustainability Sleeping beauty

20 Yin (2014) Methodology Sleeping beauty

21 Belk (2014) Sustainability Sleeping beauty

22 Tukker (2015) Sustainability Sleeping beauty

Historical peaks in the evolution of research on GnSBMs

Silent Spring by Carson (1962) represents the first peak. Carlson eloquently reported the
harmful side effects of pesticides on the environment. Her work has been repeatedly cited
in research on GnSBMs as a seminal work that stresses the need for greening BMs. Free-
man’s (1984) book on stakeholder management shapes the second peak in the history of
research on GnSBMs. The stakeholder theory raised awareness about the significance of
including all stakeholders in business decision-making, and contended that BMs must
include interests of different stakeholders. Similarly, the ‘common future’ by the World
Commission on Environment and Development urged nations to arrive at a universal
agenda for business sustainability. The first three peaks marked by these contributions,
each one in its own way, revolutionized rules, regulations and mentalities that define how
BMs ought to be designed and implemented in a green and sustainable manner.

Prevalence of exploratory research methods aimed at developing new theories from case
studies is a key characteristic of a young research field (Edmondson & McManus, 2007).
It is not surprising to find that Eisenhardt’s (1989) work on developing theories from case
studies is the only methodological peak in the history of research on GnSBMs.

As noted, a BM defines how a business uses its resources and capabilities to create,
deliver and capture value (Teece, 2010). Therefore, a theory for organizational resources is
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needed to understand how GnSBMs actually work. Barney’s (1991) work on the resource-
based theory of the firm offered such an understanding and expectedly represents the fifth
peak in the history of research on GnSBMs. The sixth peak belongs to Hart’s (1995) work
on a natural resource-based view of the firm. Building on Barney’s (1991) seminal work,
Hart argued that if resources were used in pollution prevention, product stewardship and
sustainable development, they would create sustainable competitive advantage.

The next two peaks are specifically about the BM concept. Chesbrough and Rosen-
bloom (2002) argued that every new technology and venture needs a BM to succeed. New
green and sustainable technologies need specific BMs to succeed, and this is a principle in
the genesis of GnSBMs. Relatedly, Teece (2010) argued that every business venture has a
BM. This BM forms the micro-donation of how it operates and evolves over time. Argu-
ably, every green and sustainable idea must be incorporated into a BM before it enters the
market.

The last two peaks are integrative contributions. Boons and Liideke-Freund (2013)
offered a normative view of research on GnSBMs by arguing that research on sustainable
innovations must incorporate BM concept into its agenda. Bocken et al. (2016) synthesized
research on product design for circular BMs.

Exploring the historical roots of research on GnSBMs implies that it is a multidisci-
plinary field that is evolving towards an interdisciplinary one. This movement can be
explained from two different but closely related perspectives: epistemological and biblio-
metrical.'! From an epistemological view, Jovanovic and Schinckus (2013) argue that in a
multidisciplinary field ‘several disciplines are in association for the purpose of analysing a
common object with their own theories, models and concepts’ (p. 167). The bibliometircal
view focuses on the voice of authors and a holistic view of the field. For instance, Wagner
et al. (2011) describe a multidisciplinary field as a field in which authors ‘speak as separate
voices, in encyclopedic alignment, an ad hoc mix, or a mélange’ (p. 16). A unifying angle
between two perspectives is their focus on the absence of a disciplinary synergy. In both
perspectives, multidisciplinary research is just sum of the disciplinary contributions with-
out a clear integration. As shown, ecological roots (e.g. Brundtland, 1987; Carson, 1962)
and organizational roots (e.g. Barney, 1991; Freeman, 1984; Hart, 1995) have advanced
separately in their own disciplines to shape the early foundation of knowledge on GnSBMs.

In an interdisciplinary field, researchers from different disciplines ‘have common roles
and they try to arrive at integration and synthesis of the disciplines involved by develop-
ing a common methodology, models and theories’ (Jovanovic & Schinckus, 2013, p. 167).
The bibliometrical view of an interdisciplinary domain offers a similar portrait. ‘It inte-
grates separate disciplinary data, methods, tools, concepts and theories in order to create a
holistic view or common understanding of a complex issue, question, or problem’ (Wagner
et al., 2011, p. 16). The last two peaks in the historical foundation of GnSBMs research
denote the formation of an interdisciplinary domain where ‘disciplinary knowledge, con-
cepts and tools of investigation are considered and combined in such way that the resulting
understanding is greater than the sum of its disciplinary parts’ (Jovanovic & Schinckus,
2013, p. 167), and offers a larger, more holistic understanding of the core problem or ques-
tion (Wagner et al., 2011).

1 We are grateful to an anonymous reviewer for the suggestion to include a unifying lens to this argument
where epistemological and bibliometrical views can be combined to substantiate our argument about the
disciplinary dynamics of research on GnSBMs.

@ Springer



Scientometrics (2023) 128:957-999 971

Further, existence of only nine peaks and recency of integrative contributions indicate
that research on GnSBMs is in its formative stage and has not reached its full potential yet.
The life cycle analysis substantiates this observation.

Sleeping beauties in the history of research on GnSBMs

As noted, sleeping beauties are a specific type of historical publication which go through
an initial period of little or no recognition and then receive remarkable recognitions. As
such, sleeping beauties often contain unpresented significance which takes time to attract
scholarly attention (van Rann, 2004).

The first sleeping beauty in the field of research on GnSBMs is the methodological
study of Eisenhardt and Graebner (2007) which builds on an earlier study of Eisenhardt
(1989) on developing theories from case studies. Eisenhardt and Graebner (2007) enumer-
ate challenges in using case studies and offer several practical solutions to translate chal-
lenges into opportunities. This publication is a sleeping beauty because earlier work on
GnSBMs often used single case studies as descriptive and illustrative tools rather than the-
ory-building ones. As research on GnSBMs grow in relevance and popularity, the need to
develop theories based on multiple case studies strengthened, resulting in a sudden appre-
ciation of the recommendations outlined by Eisenhardt and Graebner (2007). This reason-
ing can also explain the sudden awakening of another sleeping beauty: Yin (2014) on case
research. Yin (2014) provides a comprehensive explanation for case study as a scientific
research methodology in this seminal work.

The next sleeping beauty is the study of Richardson (2008), who portrays business
model as a framework for strategy execution. Richardson (2008) argues that a business
model can help to think strategically about the details of the way a firm does business.
Thus, it can be used to execute strategies. This view of business model as a strategic rather
than commercial or operational tool was novel and unprecedented at the time, and was
later substantiated and expanded in the works of Teece (2010), Zott and Amit (2010) and
Osterwalder and Pigneur (2010), all of which are among the sleeping beauties we identi-
fied. Teece (2010), as described earlier, offered novel insights into the connection between
BM and strategy from a capability view, whereas Zott and Amit (2010) conceptualized
business models as activity systems. Osterwalder and Pigneur (2010) proposed business
model canvas as a conceptual took to describe, visualise, assess and change business mod-
els. The contribution of these studies was to the general domain of business model because
they paved the way for future work on GnSBMs by helping researchers look at sustainable
practices through a wider business model lens.

The study of Stubbs and Cocklin (2008) represents another sleeping beauty. It uses two
descriptive case studies to demonstrate that a sustainable business model requires a mix of
both structural and cultural capabilities to enable organizational wide collaboration with
all stakeholders in an organization’s ecosystem. This contribution is an integrative one
because it brings sustainability into the domain of business model design. There are at least
two reasons why this study is a sleeping beauty. First, Stubbs and Cocklin’s (2008) account
of organizational sustainability in the intersection of structural and cultural capabilities was
unprecedented in the field. Second, it conceptualizes an organization’s business model as a
managerial paradigm that challenges the neoclassical economic view of the firm as a pro-
ductive entity. Although this view served the purpose of the research, it was different from
the dominant view of BM as the time which was primarily about the logic of value creation
in an organization (Chesbrough & Rosenbloom, 2002).

@ Springer



972 Scientometrics (2023) 128:957-999

Similarly, Liideke-Freund (2010) used the concept of business model as a coherent set
of meta factors that defines how individual value, value equity (i.e. appropriated value) and
public value (i.e. externalities) can be integrated to support sustainable production and con-
sumption. The work of Liideke-Freund (2010) was integrative because it conceptually syn-
thesized business model and sustainable production and consumption. However, it received
delayed recognition for doing so because its conceptualization of business model as the
logic of value creation and its classification of value into individual value, value equity and
public value were unorthodox at the time and took a while to enter the mainstream value-
based research on GnSBMs.

Rashid et al. (2013) presented the concept of Resource Conservative Manufacturing
(ResCoM) as a paradigmatic shift on how the prevailing open-loop manufacturing system
can be transformed into a closed-loop one. Although these authors did not specifically dis-
cuss business model concept, their study proposes a novel way to create sustainable value.
Consequently, we classified it as an integrative sleeping beauty. Being a conceptual study
aimed at proposing a new sophisticated manufacturing system based on conservation of
energy, material and value added with waste prevention and environment protection could
explain why this study didn’t receive instant recognition.

The last three sleeping beauties addressed key issues about circular and shared econ-
omy by offering novel views which were ahead of their time. As such, we classified their
contribution as generic to the domain of sustainability. Su et al. (2013), reviewed national
policies on the implementation of circular economy in China and offered an overview of
underlying problems and challenges as well as practical recommendations. The initial eco-
nomic growth of China by relying on fossil fuels and adopting traditional unsustainable
manufacturing systems before its modernization in recent years could explain why this arti-
cle did not attract early attention. Analogously, Belk (2014) reviewed the tenets of sharing
economy and argue that a post-ownership economy driven by sharing and collaborative
consumptions will overtake the existing ownership-based economy.

Lastly, Tukker (2015) addressed a vexing issue at the time; the slow adoption of product
service systems (PSS) in the context of circular economies. Tukker’s review of research
suggested that for consumers, having control over things, artefacts and behavioural free-
dom are very important. However, PSSs are often less accessible or have less tangi-
ble value than the competing products. Tukker’s study did not receive early recognition
because of the nascency of research on both PSSs and circular economy BMs. As research
on GnSBMs expanded, the importance of methods to increase popularity and adoption of
PSSs rose, resulting in a refreshed interest in studies such as Tukker’s.

As noted, peaks in RPYS and sleeping beauties highlighted a number of key historical
themes, such as generic theories of sustainability and early conceptualizations of business
models, as well as more specific research on the architecture of sustainable business mod-
els and challenges of shared and circular economies. These developments on their own,
albeit informative, do not show the growth trajectory of research on GnSBMs over its life
cycle. We address this issue in the next section.

Drawing the growth trajectory and life cycle of research on GnSBMs

The life cycle of a scientific field is characterized by four distinctive phases: introduction,
growth, maturity and saturation (Ernst, 1997; Rezaeian et al., 2017). In the introduction
phase we witness a little growth in the number of publications, while in the growth phase,
the number of publications increases exponentially. The maturity phase shows signs of
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Table 3 Results growth curve on Parameters Values 95% CI, low 95% CL high 95% CI, median

GnSBM

d 0 0 0 0

K 2542 1374 2618 1786
a 16.72  14.17 16.38 15.36
tn 2022 2019 2022 2020
10% 2014 2011 2013 2014
90% 2031 2025 2031 2028
99% 2040 2032 2036 2040

decline in the number of publications until the saturation stage is reached, in which only a
limited growth with few new publications can be expected. However, ‘saturation level does
not mark an end but rather advancements into a new level; that is to say, the growth period
can still be extended, if there are new breakthrough innovations in this area’ (Zanjirchi
et al., 2019, p. 1299). This curve can be modelled via Eq. 1 (Meyer et al., 1999).

K

NG = ,
® 1+ exp[— 2D ¢ — 1m)] M

where K is the asymptotic limit that the growth curve approaches and shows the saturation
level of growth, At is the characteristic duration that specifies the time required for a trajec-
tory to grow from 10 to 90% of the limit K, and 7,, is the midpoint of the growth trajectory
(Meyer et al., 1999). To estimate these parameters, it is customary to transform the logistic
curve into a straight line using the Fisher-Pry Transform (Meyer et al., 1999) as shown in

Eq. 2:
_ F(r)
FP(1) = <—1 — m), 2
where F(t) = ?

We used LogletLab 4.0 (Yung et al., 1999) to perform LCA. Consistent with Postnikov
(2020), we used a Monte Carlo simulation with 10,000 iterations and confidence interval of
95%. Estimated parameters are presented in Table 3.

Figure 2 illustrates the life cycle of research on GnSBMs. It suggests that research on
GnSBMs went through an introductory period from 2002 to 2013 and reached its 10%
point in 2014, when it commenced a period of scientific growth which is expected to con-
tinue until 2040 with over 2542 publications (Fig. 2A). The growth period can still be
extended if there are new breakthrough innovations in this area. Thus, this extrapolation
indicates a clear potential for further developments in this field.

Publications of influential integrative works such as Boons and Liideke-Freund (2013)
explain why the year 2014 marks the start of a new period characterized with an acceler-
ated growth in research on GnSBMs. This acceleration is expected to increase until 2022
when the field enters its maturity phase (Fig. 2C), when growth will slow down. The
Fisher-Pry transformation in Fig. 2B supports this growth curve and suggests that the field
is expected to grow from 10 to 90% in 17 years (2014-2031).
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Fig.3 Sensitivity analysis of predicted growth of research on GnSBM

We carried out a sensitivity analysis by comparing the actual numbers of publications
with the predicted numbers to assess the accuracy of the predictions in the growth curve.
The results as shown in Fig. 3 indicate a considerably high level of accuracy of the predic-
tions in the results of growth curve analysis.

We conclude that research on GnSBMs has, so far, gone through two phases of its life
cycle. We consider the year 2014 as a point when the field moved from an introductory
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Fig.4 Quadrants in a strategic diagram

stage into a growth stage (Fig. 2A). Informed by this observation, we performed two
rounds of CWA to assess the conceptual structure of research in each stage (2002-2013 &
2014-2020).

Mapping the conceptual structure of research on GnSBMs

CWA extracts ‘the themes of science and detect the linkages among these themes directly
from the subject content of texts. It does not rely on any a priori definition of research
themes in science’ (He, 1999, p. 138); therefore, it allows an objective and unbiased assess-
ment of publications in a field and dynamics of relationships between its keywords (Callon
et al., 1983, 1991).

To perform CWA, researchers can use either title words or author keywords. We used
author keywords because it creates results which are ‘substantially more detailed than that
created by title word analysis’ (He, 1999, p. 154). Title words are also less representative of
an article’s content (Zhang et al., 2016). The Bibliometrix package in R (available at http://
www.bibliometrix.org) via its Biblioshiny GUI (Aria & Cuccurullo, 2017) was used to per-
form this analysis. We followed the method outlined by Callon et al. (1991) and He (1999)
to draw strategic diagrams for clusters of themes emerged from CWA. Appendix explains
this procedure.
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Fig.5 Strategic diagram (2002-2013)

A strategic diagram as demonstrated in Fig. 4 presents a conceptual structure based on
a classification of themes in relation to their centrality and density scores.'? This classifica-
tion allows us to detect established and emerging themes in a research field for a specific
period of time (Callon et al., 1991). We accordingly created two strategic diagrams, one for
2002-2013 and one for 2014-2020, and reviewed relevant literature in each phase.

12 According to Callon et al. (1991, p. 164), a cluster can be defined in two different ways. Firstly, it can be
seen as a point in a general network, one which is characterized by its position; that is to say, by the bun-
dle of links uniting it to other clusters/points in the general network. Secondly, it can be seen as a cluster,
made up of words linked with each other; it itself defines a more or less dense network, one which is more
or less coherent and robust. Centrality measures the intensity of a given cluster’s links with other clusters.
The more numerous and stronger these links are, the more this cluster designates a set of research problems
considered crucial by the scientific or technological community. Density characterizes the strength of the
links that tie the words making up the cluster together. The stronger these links are, the more the research
problems corresponding to the cluster constitute a coherent and integrated whole.
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A strategic diagram for research from 2002 to 2013

Figure 5 exhibits the strategic diagram for the period between 2002 and 2013. In quad-
rant one we have three themes: (1) corporate social responsibility (CSR), (2) BM con-
cept and (3) telemedicine. CSR represents the biggest theme in this quadrant. It is a
central concept in the literature on business sustainability (Barry, 2003; Kleine & von
Hauff, 2009), and has been associated with other concepts such as triple bottom line
(Birkin et al., 2009) and corporate environmental reporting (Carvalho, 2010; Duran-
Encalada & Paucar-Caceres, 2012). CSR is embedded in every GnSBM because,
according to the Commission of the European Communities (CEC), ‘CSR is a funda-
mental concept whereby companies integrate social and environmental concerns into
their business operations and in their interactions with their stakeholders on a voluntary
basis’ (CEC, 2001, p. 5). Research in this phase demonstrates how organizations such
as Petrobras (Carvalho, 2010), Marks & Spencer (Barry, 2003), Lee Zen (Chang et al.,
2011), Pemex (Duran-Encalada & Paucar-Caceres, 2012) and Unilever (Polman, 2013)
have adjusted their BMs to embrace CSR.

The BM concept was a central and developed theme in this phase because it offered
researchers an umbrella concept to explain various sustainable business activities such
as sustainable furniture manufacturing (Hggevold, 2003), eco-friendly fashion design
and production (Strukelj, 2010), design of better product recovery and recycling systems
(Rahimifard et al., 2009), adoption of e-governance in rural areas (Naik, 2011), manage-
ment of textile waste (Savageau, 2011), manufacturing and distributing of improved bio-
mass stoves to underprivileged families (Shrimali et al., 2011), design of better e-health
systems (Mettler & Eurich, 2012) and development of sustainable product-service ecosys-
tems (Resta, 2010) through the lens of BM.

Compared with CSR and BM concept, telemedicine is a smaller theme with less cen-
trality and a lower degree of density. Telemedicine refers to the application of ICT in BMs
which offers healthcare and medical services remotely through a phone line (Barry, 2003;
Bell, 2013; Chang et al., 2011; Duran-Encalada & Paucar-Caceres, 2012; Kleine & von
Hauff, 2009; Ramesh, 2010). The centrality of this theme can be attributed to its focus
on novel BMs that leverage ICT to expand healthcare services internationally (Pak et al.,
2008). Telemedicine is also central to e-health ecosystems which use different BMs to pro-
mote an active and healthy ageing around the world (Dimitrova, 2013). Additionally, trans-
forming medical and health records into an electronic format lies at the heart of health-
care reforms which are often embodied in GnSBMs (Abraham et al., 2011; Adler-Milstein
et al., 2013).

Moving on to the second quadrant, service quality and information processing and secu-
rity were two themes in this phase. Service quality is a quintessential factor in the success
of GnSBMs which use PSSs. Consumers prefer flexible, reliable and personalized services
when assessing advantages of PSSs over traditional BMs (Beuren et al., 2013). Uncertainty
about service quality explains why consumers might be distrustful of PSSs (Catulli, 2012).
Continuous improvement of service quality is, thus, germane to the competitiveness of
such GnSBMs (Schweitzer et al., 2010).

Information security and processing are essential factors in the success of every GnSBM
which works with users’ personal information. For instance, Gomes et al., (2010) identi-
fied information security as a key barrier in the implementation of BMs that generate uni-
versal broadband access in developing regions. Similarly, lack of infrastructure to ensure
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trust, information security and information accuracy has been a concern for the success of
GnSBMs in the public health sector (Anthony et al., 2013; Dowling et al., 2010).

The third quadrant contains ‘energy poverty’ and ‘education’. Energy poverty concerns
BMs such as solar panel initiatives that enable access to the electricity grid for more than
1.5 billion people (Myers, 2013b). Associated terms with this theme include ‘rural electri-
fication’, ‘economics of power networks’ and ‘cheap energy’, predominantly in the devel-
oping world (Myers, 2013a, 2013b).

The presence of ‘education’ in this quadrant can be explained from two perspectives.
First, several studies have argued that educating students about GnSBMs in fields such
as engineers (Shartrand et al., 2010) and nursing (Capezuti et al., 2013) facilitates global
sustainable development. Second, BMs such as open educational resources (de Langen,
2013), mobile learning services (Maske et al., 2011) and affordable higher education loans
(Ramachandran & Lavanya, 2012) bring higher education to the forefront of sustainable
development.

Two themes, namely ‘sustainable BM’ and ‘bottom of the pyramid’ (BOP), appeared
in the fourth quadrant. The former includes research on the conceptualizations of GnS-
BMs (e.g. Stubbs et al., 2008; Wilson & Post, 2013), social BMs which create shared value
(Porter & Kramer, 2011) and rhetoric of ‘BM sustainability’ (Jenkins, 2006; Schaltegger
et al., 2012). The latter encapsulates research on the design of GnSBMs for BOP (Prahalad
& Hart, 2002; Myers, 2013a). Innovative BMs such as rural solar panels (Myers, 2013a),
rural healthcare (Alur & Schoormans, 2011; Esposito et al., 2012), affordable education
and sanitation (Prahalad, 2005) and rural banking (Mohan & Potnis, 2010) are among
GnSBMs which have been successfully launched at BOP.

A strategic diagram for research from 2014 to 2020

The strategic diagram for research on GnSBM published between 2014 and 2020 is illus-
trated in Fig. 6.

The thematic structure of the second stage is consistent with the findings of the life
cycle and the RPYS analyses. As a young field in its formative phase, we did not observe
any central and developed theme in the first quadrant. In contrast, there are two peripheral
and developed themes in the second quadrant. The first is the ‘supply chain’, which cap-
tures two streams: (1) the role of GnSBMs in sustainable supply chains (Dubey et al., 2015;
Geissdoerfer et al., 2018a, 2018b) or socially responsible supply chains (Eriksson & Sven-
sson, 2015; Wit & Pylak, 2020) and (2) the role played by GnSBMs in disrupting tradi-
tional supply chains (Chun, 2020; Garcia-Muifia et al., 2020; Massaro et al., 2020; Melkon-
yan & Krumme, 2019; Nosratabadi et al., 2019a, 2019b; Pal & Gander, 2018; Papahristou
& Bilalis, 2017; Rajesh Karthik & Millath, 2019; Tiscini et al., 2020; Zufall et al., 2020).

The second theme is the ‘sustainable innovation” which is an umbrella theme related to
how innovative BMs drive economic transition towards sustainability (Geissdoerfer et al.,
2018a, 2018b). It encompasses topics such as collaboration mechanisms between differ-
ent GnSBMs (Reficco et al., 2018), eco-innovations (Al-Saleh & Mahroum, 2015; Bar-
bieri & Santos, 2020; Bocken et al., 2014; Li & Evans, 2019) and social entrepreneurship
(Dentchev et al., 2018; Mongelli et al., 2017). Additionally, this theme included research
on BMs for greener infrastructural projects (Haavaldsen et al., 2014), sustainable sources
of energy (Nair & Paulose, 2014), BMs for eco-tourism (Naramski & Herman, 2020), BMs
which reuse and recycle products in innovative ways (Reinhardt et al., 2020; Xue et al.,
2019) and new BMs to manage plastic waste (Dijkstra et al., 2020).
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Quadrant 2 Quadrant 1
Low Centrality High Centrality
High Density High Density
Peripheral and Developed themes Central and Developed themes
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Quadrant 3 Quadrant 4
Low Centrality High Centrality
Low Density Low Density
Peripheral and Under-developed themes Central and Under-developed themes

Fig.6 Strategic diagram (2014-2020)

Two themes populated the third quadrant: ‘Internet of Things’ (IoT) and ‘cloud com-
puting’ (CC). These two are complementary technologies in Industry 4.0 and numerous
opportunities for developing GnSBMs arise when these two are integrated in a ‘cloud of
things’ model (Aazam et al., 2016; Lardo et al., 2020; Stergiou et al., 2018).

IoT enables everyday objects to communicate with one another over the internet to
achieve some useful objectives (Whitmore et al., 2015). In the context of GnSBMs, IoT can
convert linear BMs into circular ones (Ingemarsdotter et al., 2019), improve urban resource
recycling (Xue et al., 2019), facilitate redistributed manufacturing systems (Turner, et al.,
2019) and enable sharing economy BMs (Gao & Li, 2020).

Cloud computing (CC) refers to an ‘ubiquitous, convenient, on-demand network access
to a shared pool of computing resources that can be rapidly provisioned and released with
minimal management effort or service provider interaction’ (Chun, 2020, p. 50). Applica-
tions of CC in GnSBMs are vast. For instance, CC improves cost and energy efficiency in
big data environments (Rehman et al., 2016), enables better management of resources in
high traffic networks (Kunsemoller et al., 2017), reduces cost and energy consumption of
manufacturing systems (Fisher et al., 2018) and facilitates ICT provision in different sec-
tors such as higher education (Tao et al., 2015).
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Quadrant four is represented by three themes: ‘circular economy’, ‘sharing economy’
and ‘blockchain’. Circular economy is the most prominent theme for two reasons. First,
transition to circularity is a key area of research in GnSBMs (Hofmann, 2019; Leipold
& Petit-Boix, 2018; Meissner et al., 2020; Mishra et al., 2020; Scheepens et al., 2016).
Second, circular BMs are versatile (Baldassarre et al., 2019; Cong et al., 2019) and can
be linked to sharing economy (Bocken et al., 2020; Ciulli & Kolk, 2019; Curtis & Mont,
2020), PSS (Barquet et al., 2016a, 2016b; Ingemarsdotter et al., 2019), resource efficiency
(Hofmann, 2019; Martens, 2007; Rizos et al., 2016; Yang & Evans, 2019) and Industry 4.0
(Bodkhe et al., 2020; Garcia-Muiifia et al., 2020; Rajesh Karthik & Millath, 2019; Strand-
hagen et al., 2017).

Moving on to the sharing economy, sharing BMs are used to rent, share, lend, sell or
exchange shareable goods on the basis of the premise of liberty, democracy, social jus-
tice and environmental justice (Martin, 2016). Although sharing BMs promote a more sus-
tainable consumption regime (Geissinger et al., 2019), they also bring about paradoxical
challenges such as creating unregulated marketplace, decreasing consumer trust, disturbing
labour market, increasing reliance on technology and advocating social exclusivity (only
those who own a shareable asset can join the network) (Frenken et al., 2017; Laurell et al.,
2019; Martin, 2016; Plewnia & Guenther, 2018). Such paradoxes and ambiguities sur-
rounding sharing BMs and their actual costs and benefits could explain why this is a cen-
tral yet underdeveloped theme in the research on GnSBMs.

Lastly, blockchain (BC) is a decentralized ledger system which records all forms of
transactions while guaranteeing security, anonymity and data integrity without any exter-
nal actor in charge of controlling transactions (Tiscini et al., 2020; Yli-Huumo et al., 2016).
According to Tiscini et al. (2020), the main feature in BC technology is that ‘no record or
data can be overwritten, and every transaction is certified in time through a timestamp’ (p.
1624). As such, BC technology improves trust and fosters inclusivity by allowing wide-
spread distribution of the benefits of a BM to the community involved (Massaro et al.,
2020). Owing to these benefits, BC has become a central theme in the research on various
GnSBMs agri-food (Tiscini et al., 2020), finance (Zamani & Giaglis, 2018), higher educa-
tion (Turkanovic et al., 2018) and public health (Roehrs et al., 2017).

Towards an agenda for future research

Our multi-methodical bibliometric approach reveals numerous avenues for future research.
In this section we discuss 14 of them with a hope to simulate continued interests in con-
ducting more focussed research on GnSBMs.

First, research on GnSBMs is an incipient and multi-disciplinary field characterized by
an absence of a universal paradigm and prevalence of ad hoc case studies. With a focus
on specific case studies, researchers miss causal mechanisms and interactions between
both the internal elements of GnSBMs and the broader ecosystem in which they operate.
As a result, a fruitful research direction is to examine causal mechanisms between value
creating, delivery systems and value capture elements of GnSBMs and how they interact
with environmental forces. This would initially lead to addressing questions such as ‘how’,
‘when’ and ‘under what conditions’ GnSBMs succeed or fail and what institutional fac-
tors facilitate or hinder adoption of GnSBMs in different contexts. Addressing such ques-
tions through normative causal research approaches would broaden our perspective on the
underlying processes and mechanisms involved in the success and failure of GnSBM:s.
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Second, rather than simply using case studies to explain different designs of GnSBMs,
researchers might consider other exploratory techniques such as fuzzy-set qualitative com-
parative analysis (FSQCA) (Ragin, 2009), and association rule mining (Aguinis et al.,
2013) to unearth configurations and hidden associations in the design and implementation
of GnSBMs. Such investigations help us gain a deeper and more nuanced understanding of
how GnSBMs operate.

Third, most of the existing research on circular BMs focuses on either a descriptive or a
prescriptive view of circular BMs. The former concerns the design of circular BMs for spe-
cific concerns, whereas the latter attempts to distinguish between circular and linear BMs.
We believe that it could be insightful to take a more holistic approach to study circular
BMs. For instance, issues such as transformation of linear BMs to circular ones, measuring
the efficiency of circular BMs, or how different technologies can be combined to design
more circular BMs are fruitful directions for future research.

Fourth, notwithstanding past research on sharing BMs, this stream of research still
remains underdeveloped for two reasons. First, there is a lack of consensus on how envi-
ronmental benefits of sharing economy can be objectively measured (Comin et al., 2019;
Piscicelli et al., 2018). Second, little research has been done on how sharing economy BMs
can be absorbed by and utilized in traditional business ecosystems (see Cocquyt et al.,
2020 for a recent case study). For future research, we argue it is important to continue
exploring the design themes, measurement approaches and adoption of BMs in sharing
economy. Assessing the impact of adopting BMs based on sharing platforms and the extent
of collaborative consumption in these BMs require new ways of thinking beyond a priori
and binary distinction of sharing versus non-sharing platforms. It necessitates new meth-
ods, new theoretical views and new research designs. This aligns with a growing interest in
further theory development in the broader domain of GnSBM:s.

Fifth, blockchain (BC) has an immense potential to advance the design and functionality
of GnSBMs (Tiscini et al., 2020). Very few studies have explicitly discussed the use of BC in
GnSBMs. A promising line of research pertains to the existing embryonic body of knowledge
on the application of BC technology in types of GnSBMs such as social businesses (Mukka-
mala et al., 2018), PSSs (Li et al., 2021), provision of clean energy and circular BMs.

Sixth, a business can operate multiple BMs concurrently (Snihur & Tarzijan, 2018).
Embracing the variety of GnSBMs as discussed in this paper and elsewhere (Dentchev
et al., 2018), we call for more research on the design, operational procedures, challenges
and applications of GnSBMs which combine features of circularity, collaborative con-
sumption and social business agendas to achieve sustainability goals. Studying such com-
plex GnSBMs both conceptually and empirically will push knowledge frontiers in sustain-
able development forward and open new scientific horizons in the design of innovative
GnSBMs which address multiple sustainability goals.

Seventh, in 2015 the United Nations developed a set of 17 goals as part of the 2030
agenda for sustainable development (Envision 2030)."* As we illustrated in this paper,
GnSBMs play crucial roles in achieving these goals. Although progress has been made in

13 According to the Envision 2030 program available at: https://www.un.org/development/desa/disabilities/
envision2030.html these 17 Sustainable Development Goals (SDGs) include: (1) no poverty, (2) zero hun-
ger, (3) good health and wellbeing, (4) quality education, (5) gender equality, (6) clean water and sanitation,
(7) affordable and clean energy, (8) decent work and economic growth, (9) industry, innovation and infra-
structure, (10) reduced inequality, (11) sustainable cities and communities, (12) responsible consumption
and production, (13) climate action, (14) life below water, (15) life on land, (16) peace and justice strong
institutions and (17) partnerships to achieve the goal.
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many areas, such as energy efficiency (e.g. Wagner et al., 2020; Zhang et al., 2018), poverty
reduction (e.g. Dembek et al., 2018; Grimm & Gilbert, 2019) and responsible consumption
via sharing and circular systems (e.g. Hofmann, 2019; Mont et al., 2020), actions have not
been at the space and scale to achieve these goals by 2030 (United Nations, 2021). There-
fore, more research is needed to explore and explain the design of GnSBMs which are
focussed on specific sustainable development goals. For instance, more research is needed
to understand BMs which address sustainable life under water, eradicating hunger, devel-
oping more sustainable cities and communities and providing clean water and sanitation.

Eighth, although IoT & cloud computing were peripheral themes, they represent two
fertile grounds for research on GnSBMs. First, more research is needed to better under-
stand how the power of IoT and CC can be harnessed separately in developing BMs which
explicitly address a wider range of the UN’s sustainable goals such as reducing hunger,
eradicating poverty, providing sanitation, improving energy efficiency, reducing waste, etc.
Second, our review did not reveal any research on the joint application of IoT and CC in
GnSBMs. Studying the possibilities emanating from combining IoT and CC in developing
new GnSBMs is a promising direction for future research.

Ninth, themes in the presented strategic diagrams such as CSR, blockchain, circular BM
and sharing BM were created by the co-word analysis from a holistic perspective. Although
these themes represent broad clusters of research, one could argue that they are somewhat
vague and need to be more fine-grained. Future research can add value to this stream by
narrowing the analytical lens and focussing only on specific domains such as circular BM
or sharing BM to generate more fine-grained and domain-specific strategic diagrams. Nest-
ing these new paradigms into our broad diagrams would create a more detailed picture of
the core and peripheral areas of research on GnSBMs.

Tenth, we used co-word analysis as a bibliometric technique to develop strategic diagrams.
Although these diagrams offer fertile grounds for theory development, they are by no means
definitive. Such diagrams must be validated and extended from different angles. We encourage
researchers to apply text mining techniques such as topic modelling using latent Dirichlet alloca-
tion (LDA) (Chauhan & Shah, 2021; Moro et al., 2015), and machine-learning-based thematic
modelling of the literature using Leximancer (Angus et al., 2013; Aryal et al., 2020) to validate
and extend the strategic diagrams we proposed here. Such attempts open new avenues to advance
theory development and refinement in the growing field of GnSBMs.'*

Eleventh, we did not explicitly explore the forces that caused changes in the architecture
of themes from the first phase (2002—-2013) to the second (2014-2020). One of the key
forces, as revealed by the identification of sleeping beauties, is the awakening of research
on the circular economies’ paradigm (Bocken et al., 2016; Geissdoerfer et al., 2018a,
2018b), and specifically its impact on the conceptual boundaries of CSR (Murray et al.,
2017). Another force which could account for the rise of blockchain, sharing BMs, tel-
emedicine and information security in the second phase is the technological acceleration
of industry 4.0 and the rapid digitization of various services (Furstenau et al., 2020; Raut
et al., 2019). Future research is required to investigate other potential forces behind the cur-
rent thematic structure of research on GnSBMs.

14 We are thankful to an anonymous reviewer for suggesting that we discuss the opportunities in testing and
expanding the co-word strategic diagrams using text mining techniques.

15 We acknowledge the importance of this assessment and are grateful to an anonymous reviewer for
raising this point. It was not within the scope of the study but certainly opens fruitful avenues for future
research.
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Twelfth, we argued that research on GnSBMs is moving from a multidisciplinary status
to an interdisciplinary one where synergistic collaboration between authors across disci-
plines increases. Future studies need to investigate cross-disciplinary collaborations more
explicitly by studying dynamics of co-authorship and structures of communities of practice
in the body of research on GnSBMs to assess the pace and extent of this trend.

Thirteenth, review of sleeping beauties unearthed the pivotal contributions of research
on the challenges in the adoption of both circular and shared economies to the extant body
of knowledge on GnSBMs. Despite these works, there is still a lack of theoretical and
empirical research in this domain. We encourage researchers to consider this deficiency as
a fruitful direction for further research. Addressing questions such as when, why, and under
what conditions parties involved in a business model show resistance to sharing or circular
economy systems can advance this growing field significantly.

Lastly, we adopted van Rann (2004)’s recommended 5-year threshold to identify sleep-
ing beauties. There are three variables: (1) depth of sleep (i.e. average citations per year);
(2) length of the sleep (i.e. duration of the above period); and (3) awake intensity (i.e. num-
ber of citations per year, for 4 years following the sleeping period) (van Raan, 2004, p.
462)'® which not only affect the number but also change the identification of sleeping beau-
ties. We encourage researchers interested in this field to adjust these variables and explore
the existence and contributions of other sleeping beauties in the field of research on GnS-
BMs as it goes through other stages of its life cycle portrayed in this manuscript. Such
explorations will provide numerous opportunities for theory development and refinement.

Discussion and conclusions
Implications for theory development

Our findings have three implications for theory development on GnSBMs. First, in terms
of the disciplinary autonomy, we showed that theory development on GnSBMs has moved
from a multidisciplinary architecture to an interdisciplinary one. Interdisciplinary fields
tend to move towards a transdisciplinary mode where ‘researchers from different fields not
only work closely together on a common problem over an extended period but also create a
shared conceptual model of the problem that integrates and transcends each of their sepa-
rate disciplinary perspectives’ (Rosenfield, 1992). According to Jovanovic and Schinckus
(2013), in a transdisciplinary field ‘disciplines must be looked on as necessarily comple-
mentary in order to better understand the complexity of realities’. Similarly, Wagner et al.
(2011) argue that a transdisciplinary field has ‘transcendent interdisciplinary research’ and
fosters systematic theoretical frameworks that refine existing models and define new ones.
Given the nascency of research on GnSBMs, we expect to see transdisciplinary research in
this field in which new theoretical models using a greater degree of synergy between disci-
plines emerge. This, of course, requires a higher level of collaboration between disciplines
such as engineering, ecology and business than the interdisciplinary status. Theory devel-
opment in a transdisciplinary field commences when different disciplines bring comple-
mentary insights into the design and execution of new theories, frameworks and practical

16 We are thankful to an anonymous reviewer for suggesting discussing thresholds and variables in the pro-
cess of identifying sleeping beauties and the importance of adjusting them to identify more and different
publications with historical significance.
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applications. Given the multifaceted posture of research on GnSBMs, theory development
in this field benefits significantly from and is likely to rapidly move towards a transdiscipli-
nary posture.!”

Second, we provided nuanced insights into the growth trajectory of research on GnS-
BMs. We are perhaps the first study to methodically show that research on GnSBMs is in
its infancy phase. Absence of fully evaluated and universally accepted models place this
field at the bottom of the science hierarchy (Cole, 1983). Our directions for future research
enhance theoretical progress which can ultimately lead to the development of more rigor-
ous research to support scholars and practitioners with decision-making regarding sustain-
able development.

Finally, our review and synthesis of research reduced conceptual ambiguity surround-
ing GnSBMs and offered a simpler and clearer scientific language to communicate about
GnSBMs. This increased clarity and improved simplicity allow the concept of GnSBM to
be used more sturdily in a universal journey towards a more sustainable future.

A note on post-pandemic recovery

When we started this research project, the world had been hit hard by an unprecedented
crisis. The COVID-19 pandemic had spread to over 220 countries, affecting over 150 mil-
lion people and causing over 3 million deaths (Worldometers, 2021). Millions of people
had lost their jobs, were forced to work part time or work from home, and a countless
number of businesses were shut down or had to go through extraordinary transformations
to survive. The road to post-pandemic recovery will be a long and challenging one fraught
with risk and uncertainty.

Recent research suggests that GnSBMs will play an integral part in the journey to recov-
ery. Research by McKinsey (Pinner, 2020) shows that sustainability must be core to the
recovery because a low-carbon recovery could not only significantly reduce emissions, but
also create more jobs and economic growth. Barbier (2020) argues that rebuilding econo-
mies after the pandemic requires rethinking what type of economy we need and want in
the future. Simply reviving the existing ‘brown’ economy will exacerbate irreversible cli-
mate change and other environmental risks (Barbier, 2020). Considering these findings,
we believe our analysis of research on GnSBMs will pave the way towards a sustainable
post-pandemic recovery by providing a deeper and a broader understanding of GnSBMs
for policymakers, practitioners and researchers.

Limitations and conclusions

In this study we offered a comprehensive assessment of the life cycle, growth trajectory,
historical roots and conceptual structures of research on GnSBMs. Despite its contribu-
tions, this study has some limitations which should be considered when interpreting its
results. First, we only included publications indexed in the Scopus database. For future
research, comparison of these results is recommended with those obtained from other data-
bases such as Web of Science, Google Scholar or Microsoft Academic (Harzing & Alakan-
gas, 2017).

17" Other fields which have moved from a multidisciplinary to an interdisciplinary status are cultural evolu-
tion (Youngblood & Lahti, 2018) and data mining algorithms for smart cities (Kousis & Tjortjis, 2021)
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Secondly, the temporal range of our data was limited to 2020. Future research can reas-
sess the growth trajectory and conceptual structures of GnSBMs against our predictions
using a longer time span, especially at points closer to the year 2022 where we predicted
growth of research on GnSBM will start to slow down.

Thirdly, we built our co-word metrics on author keywords. To assess the validity of our
findings we recommend that researchers recreate our strategic diagrams using other index-
ing methods such as keyword plus (Zhang et al., 2016). Such assessments are worthwhile
because they will either result in new findings about the scientific architecture of research
on GnSBMs or cement the validity of our findings.

Finally, bibliometric software packages and algorithms constantly evolve and continue
to advance. Researchers interested in this field can use other techniques such as bibliomet-
ric coupling (Boyack & Klavans, 2010) to assess the forefront of research on GnSBMs
from other perspectives, or use other software packages such as SciMAT (Cobo et al.,
2012) to test the replicability of strategic diagrams presented in this paper.

Taken together, through this research we have purposefully sought to inspire scholars
to gain a broader and deeper understanding of what GnSBMs are and how research in this
field can advance. We demonstrated the application of several bibliometrical techniques in
assessing the past, present and potential future posture of research in this field and illus-
trated how a predictive approach can project potential evolutionary paths for theory devel-
opment in such a broad domain. We hope our research boosts cumulative scientific pro-
ductivity on GnSBMs by helping researchers across disciplines collaborate more closely to
leverage their broad knowledge base and address intriguing questions related to the design
and implementation of various GnSBMs.

Appendix

First, we calculated the equivalence index for every pair of co-occurred keywords using
Eq. 3.

Cij*

i
V=i

3

where Cjj in the frequency of co-occurrence of keywords i and j, Ci is the frequency of
occurrence of keyword i and Cj is the frequency of occurrence of keyword j. Next, we cal-
culated density and centrality of each cluster of keywords using formulas given in Egs. 4
and 5, respectively.

Eii

Density = z llj fori #j, 4)
Eii

Centrality = 220 )
N-—-n

where n is the number of keywords in the cluster and N is the number of all keywords in
the network. Then, we plotted themes using their centrality and density values in a strategic
diagram (Callon et al., 1991; He, 1999).

@ Springer



986 Scientometrics (2023) 128:957-999

Supplementary Information The online version contains supplementary material available at https://doi.
org/10.1007/s11192-022-04577-2.

Author contributions All authors contributed to this manuscript equally.

Funding The authors declare that they have received no funds, grants or other support for this research.

Declarations
Conflict of interest The authors declare that they have no conflicts of interest.

Research involving humans and/or animals rights This paper does not include research involving humans
and/or animals.

References

Aazam, M., Huh, E. N., St-Hilaire, M., Lung, C. H., & Lambadaris, I. (2016). Cloud of things: integration
of IoT with cloud computing. In A. Koubaa & E. Shakshuki (Eds.), Robots and sensor clouds (pp.
77-94). Springer.

Abraham, C., Nishihara, E., & Akiyama, M. (2011). Transforming healthcare with information technol-
ogy in Japan: a review of policy, people, and progress. International Journal of Medical Informatics,
80(3), 157-170. https://doi.org/10.1016/j.ijmedinf.2011.01.002

Acquier, A., Daudigeos, T., & Pinkse, J. (2017). Promises and paradoxes of the sharing economy: an organ-
izing framework. Technological Forecasting and Social Change, 125, 1-10. https://doi.org/10.1016/j.
techfore.2017.07.006

Adler-Milstein, J., Bates, D. W., & Jha, A. K. (2013). Operational health information exchanges show sub-
stantial growth, but long-term funding remains a concern. Health Affairs, 32(8), 1486—1492. https://
doi.org/10.1377/hlthaff.2013.0124

Agrawal, V. V., & Bellos, 1. (2017). The potential of servicizing as a green business model. Management
Science, 63(5), 1545-1562. https://doi.org/10.1287/mnsc.2015.2399

Aguinis, H., Forcum, L. E., & Joo, H. (2013). Using market basket analysis in management research. Jour-
nal of Management, 39(7), 1799-1824.

Al-Saleh, Y., & Mahroum, S. (2015). A critical review of the interplay between policy instruments and
business models: greening the built environment a case in point. Journal of Cleaner Production, 109,
260-270. https://doi.org/10.1016/j.jclepro.2014.08.042

Alt, R., & Zimmerman, H. D. (2001). Introduction to special section on business models. Electronic Mar-
kets, 11(1), 3-9.

Alur, S., & Schoormans, J. P. (2011). Sustainable rural healthcare and social franchisee selection—an India
study. Journal of Medical Marketing, 11(3), 230-236. https://doi.org/10.1177/1745790411411264

Amatuni, L., Ottelin, J., Steubing, B., & Mogollén, J. M. (2020). Does car sharing reduce greenhouse gas
emissions? Assessing the modal shift and lifetime shift rebound effects from a life cycle perspective.
Journal of Cleaner Production, 266, 121869.

Amit, R., & Zott, C. (2001). Value creation in e-business. Strategic Management Journal, 22, 493-520.

Amit, R., Snihur, Y., & Zott, C. (2020). Managing the value appropriation dilemma in business model inno-
vation. Strategy Science, 6, 22.

Angeli, F., & Jaiswal, A. K. (2015). Business model innovation for inclusive health care delivery at the bot-
tom of the pyramid. Organization & Environment, 29(4), 486-507.

Angus, D., Rintel, S., & Wiles, J. (2013). Making sense of big text: a visual-first approach for analysing text
data using Leximancer and Discursis. International Journal of Social Research Methodology, 16(3),
261-267.

Anthony, D., Campbell, A. T., Candon, T., Gettinger, A., Kotz, D., Marsch, L. A., Molina-Markham, A.,
Page, K., Smith, S. W., Gunter, C. A., & Johnson, M. E. (2013). Securing information technology in
healthcare. IEEE Security & Privacy, 11(6), 25-33.

Aria, M., & Cuccurullo, C. (2017). bibliometrix: an R-tool for comprehensive science mapping analysis.
Journal of Informetrics, 11(4), 959-975.

@ Springer


https://doi.org/10.1007/s11192-022-04577-2
https://doi.org/10.1007/s11192-022-04577-2
https://doi.org/10.1016/j.ijmedinf.2011.01.002
https://doi.org/10.1016/j.techfore.2017.07.006
https://doi.org/10.1016/j.techfore.2017.07.006
https://doi.org/10.1377/hlthaff.2013.0124
https://doi.org/10.1377/hlthaff.2013.0124
https://doi.org/10.1287/mnsc.2015.2399
https://doi.org/10.1016/j.jclepro.2014.08.042
https://doi.org/10.1177/1745790411411264

Scientometrics (2023) 128:957-999 987

Aryal, A, Liao, Y., Nattuthurai, P., & Li, B. (2020). The emerging big data analytics and IoT in supply
chain management: a systematic review. Supply Chain Management: An International Journal, 25(2),
141-156.

Baldassarre, B., Schepers, M., Bocken, N., Cuppen, E., Korevaar, G., & Calabretta, G. (2019). Industrial
symbiosis: Towards a design process for eco-industrial clusters by integrating circular economy and
industrial ecology perspectives. Journal of Cleaner Production, 216, 446—460. https://doi.org/10.
1016/j.jclepro.2019.01.091

Barbier, E. B. (2020). Greening the post-pandemic recovery in the G20. Environmental and Resource Eco-
nomics, 76(4), 685-703.

Barbieri, R., & Santos, D. F. L. (2020). Sustainable business models and eco-innovation: a life cycle assess-
ment. Journal of Cleaner Production. https://doi.org/10.1016/j.jclepro.2020.121954

Barney, J. (1991). Firm resources and sustained competitive advantage. Journal of Management, 17(1),
99-120.

Barquet, A. P., Seidel, J., Buchert, T., Galeitzke, M., Neugebauer, S., Oertwig, N., Rozenfeld, H., Seliger,
G. (2016a). Sustainable product service systems—from concept creation to the detailing of a business
model for a bicycle sharing system in Berlin. In paper presented at the 13th Global Conference on
Sustainable Manufacturing, GCSM 2015.

Barquet, A. P., Seidel, J., Seliger, G., & Kohl, H. (2016b). Sustainability factors for PSS business models. In
paper Presented at the Product-Service Systems across Life Cycle, 2016b.

Barry, M. (2003). Drawing together sustainable production and consumption at Marks and Spencer. Indus-
try and Environment, 26(1), 13-15.

Belk, R. (2014). You are what you can access: sharing and collaborative consumption online. Journal of
Business Research, 67(8), 1595-1600. https://doi.org/10.1016/j.jbusres.2013.10.001

Bell, G. (2013). Doing well by doing good: an interview with Paul Polman, CEO of Unilever, part 1. Strate-
gic Direction, 29(4), 38—40. https://doi.org/10.1108/02580541311311320

Bellman, R., Clark, C. E., Malcolm, D. G., Craft, C. J., & Ricciardi, F. M. (1957). On the construction of a
multi-stage, multi-person business game. Operations Research, 5(4), 469-503.

Beuren, F. H,, Ferreira, M. G. G., & Miguel, P. A. C. (2013). Product-service systems: a literature review on
integrated products and services. Journal of Cleaner Production, 47, 222-231.

Biloslavo, R., Bagnoli, C., & Edgar, D. (2018). An eco-critical perspective on business models: the value
triangle as an approach to closing the sustainability gap. Journal of Cleaner Production, 174, 746—
762. https://doi.org/10.1016/j.jclepro.2017.10.281

Birkin, F., Cashman, A., Koh, S. C. L., & Liu, Z. (2009). New sustainable business models in China. Busi-
ness Strategy and the Environment, 18(1), 64=77. https://doi.org/10.1002/bse.568

Bittencourt Marconatto, D. A., Barin-Cruz, L., Pozzebon, M., & Poitras, J. E. (2016). Developing sustaina-
ble business models within BOP contexts: mobilizing native capability to cope with government pro-
grams. Journal of Cleaner Production, 129, 735-748. https://doi.org/10.1016/j.jclepro.2016.03.038

Bocken, N., Boons, F., & Baldassarre, B. (2019). Sustainable business model experimentation by under-
standing ecologies of business models. Journal of Cleaner Production, 208, 1498—1512. https://doi.
org/10.1016/j.jclepro.2018.10.159

Bocken, N., Jonca, A., Sodergren, K., & Palm, J. (2020). Emergence of carsharing business models and sus-
tainability impacts in Swedish cities. Sustainability (switzerland). https://doi.org/10.3390/su12041594

Bocken, N. M., De Pauw, L., Bakker, C., & Van Der Grinten, B. (2016). Product design and business model
strategies for a circular economy. Journal of Industrial and Production Engineering, 33(5), 308-320.

Bocken, N. M. P., Mugge, R., Bom, C. A., & Lemstra, H. J. (2018). Pay-per-use business models as a driver
for sustainable consumption: evidence from the case of HOMIE. Journal of Cleaner Production, 198,
498-510. https://doi.org/10.1016/j.jclepro.2018.07.043

Bocken, N. M. P,, Short, S. W., Rana, P., & Evans, S. (2014). A literature and practice review to develop
sustainable business model archetypes. Journal of Cleaner Production, 65, 42-56. https://doi.org/10.
1016/j.jclepro.2013.11.039

Bodkhe, U., Tanwar, S., Parekh, K., Khanpara, P., Tyagi, S., Kumar, N., & Alazab, M. (2020). Blockchain
for industry 4.0: a comprehensive review. /EEE Access, 8, 79764—79800. https://doi.org/10.1109/
access.2020.2988579

Bohnet-Joschko, S., Nelson, E. C., Zippel, C., Morgan, T. S., & Qvretveit, J. (2019). How social business
innovates health care: two cases of social value creation leading to high-quality services. Journal of
Public Health (germany). https://doi.org/10.1007/s10389-019-01026-y

Boons, F., & Liideke-Freund, F. (2013). Business models for sustainable innovation: state-of-the-art and
steps towards a research agenda. Journal of Cleaner Production, 45, 9-19. https://doi.org/10.1016/].
jelepro.2012.07.007

@ Springer


https://doi.org/10.1016/j.jclepro.2019.01.091
https://doi.org/10.1016/j.jclepro.2019.01.091
https://doi.org/10.1016/j.jclepro.2020.121954
https://doi.org/10.1016/j.jbusres.2013.10.001
https://doi.org/10.1108/02580541311311320
https://doi.org/10.1016/j.jclepro.2017.10.281
https://doi.org/10.1002/bse.568
https://doi.org/10.1016/j.jclepro.2016.03.038
https://doi.org/10.1016/j.jclepro.2018.10.159
https://doi.org/10.1016/j.jclepro.2018.10.159
https://doi.org/10.3390/su12041594
https://doi.org/10.1016/j.jclepro.2018.07.043
https://doi.org/10.1016/j.jclepro.2013.11.039
https://doi.org/10.1016/j.jclepro.2013.11.039
https://doi.org/10.1109/access.2020.2988579
https://doi.org/10.1109/access.2020.2988579
https://doi.org/10.1007/s10389-019-01026-y
https://doi.org/10.1016/j.jclepro.2012.07.007
https://doi.org/10.1016/j.jclepro.2012.07.007

988 Scientometrics (2023) 128:957-999

Bornmann, L., Haunschild, R., & Leydesdorff, L. (2018). Reference publication year spectroscopy (RPYS)
of Eugene Garfield’s publications. Scientometrics, 114(2), 439—448.

Botsman, R., & Rogers, R. (2010). What’s mine is yours: the rise of collaborative consumption. Collins.

Boyack, K. W., & Klavans, R. (2010). Co-citation analysis, bibliographic coupling, and direct citation:
which citation approach represents the research front most accurately? Journal of the American Soci-
ety for Information Science and Technology, 61(12), 2389-2404. https://doi.org/10.1002/asi.21419

Brundtland, G. H. (1987). Our common future/world commission on environment and development. Oxford
University Press.

Callon, M., Courtial, J.-P., Turner, W. A., & Bauin, S. (1983). From translations to problematic networks: an
introduction to co-word analysis. Social Science Information, 22(2), 191-235.

Callon, M., Courtid, J.-P., & Ladle, F. (1991). Co-word analysis as a tool for describing the network of
interactions between basic and technological research: the case of polymer chemistry. Scienlomr-
trirs, 22(1), 155-205.

Cantele, S., Moggi, S., & Campedelli, B. (2020). Spreading sustainability innovation through the co-
evolution of sustainable business models and partnerships. Sustainability (switzerland). https://
doi.org/10.3390/su12031190

Capezuti, E. A., Briccoli, B., & Boltz, M. P. (2013). Nurses improving the care of healthsystem elders:
creating a sustainable business model to improve care of hospitalized older adults. Journal of the
American Geriatrics Society, 61(8), 1387-1393. https://doi.org/10.1111/jgs.12324

Carson, R. (1962). Silent Spring. The New Yorker Magazine.

Carvalho, A. P. G. (2010). COP reporting in action: the case of Petrobras. In B. Ki-moon (Ed.), The
United Nations Global Compact Achievements, Trends and Challenges (pp. 281-292). Cambridge
University Press.

Casadesus-Masanell, R., & Ricart, J. E. (2010). From strategy to business models and onto tactics. Long
Range Planning, 43(2-3), 195-215.

Castriotta, M., Loi, M., Marku, E., & Naitana, L. (2018). What’s in a name? Exploring the conceptual
structure of emerging organizations. Scientometrics, 118(2), 407-437. https://doi.org/10.1007/
s11192-018-2977-2

Catulli, M. (2012). What uncertainty? Further insight into why consumers might be distrustful of prod-
uct service systems. Journal of Manufacturing Technology Management, 23(6), 780-793. https://
doi.org/10.1108/17410381211253335

CEC. (2001). Green paper promoting a European framework for corporate social responsibility. Com-
mission of the European Communities.

Cervo, H., Ogé, S., Magbool, A. S., Alva, F. M., Lessard, L., Bredimas, A., Ferrasse, J. H., & Eetvelde,
G. V. (2019). A case study of industrial symbiosis in the Humber region using the EPOS method-
ology. Sustainability (Switzerland). https://doi.org/10.3390/sul 1246940

Chabowski, B. R., Samiee, S., & Hult, G. T. M. (2013). A bibliometric analysis of the global brand-
ing literature and a research agenda. Journal of International Business Studies, 44(6), 622—-634.
https://doi.org/10.1057/jibs.2013.20

Chang, L. H., Wei, F. H., & Shih, C. C. (2011). Sustainable business model for organic agriculture—
Lee Zen organic corporation in Taiwan. In Acta Horticulturae (vol. 895, pp. 85-90). International
Society for Horticultural Science.

Chauhan, U., & Shah, A. (2021). Topic modeling using latent Dirichlet allocation: a survey. ACM Com-
puting Surveys, 54(7), 1-35.

Chesbrough, H., & Rosenbloom, R. S. (2002). The role of the business model in capturing value from
innovation: evidence from Xerox Corporation’s technology spin-off companies. Industrial and
Corporate Change, 11(3), 529-555.

Chiappetta Jabbour, C. J., Seuring, S., de Sousa, L., Jabbour, A. B., Jugend, D., De Camargo Fiorini,
P., Latan, H., & Izeppi, W. C. (2020). Stakeholders, innovative business models for the circular
economy and sustainable performance of firms in an emerging economy facing institutional voids.
Journal of Environmental Management. https://doi.org/10.1016/j.jenvman.2020.110416

Chun, S. H. (2020). Cloud services and pricing strategies for sustainable business models: analytical and
numerical approaches. Sustainability (Switzerland), 12(1), 1-15. https://doi.org/10.3390/SU120
10049

Ciulli, F., & Kolk, A. (2019). Incumbents and business model innovation for the sharing economy:
implications for sustainability. Journal of Cleaner Production, 214, 995-1010. https://doi.org/10.
1016/j.jclepro.2018.12.295

Cobo, M. J., Lopez-Herrera, A. G., Herrera-Viedma, E., & Herrera, F. (2012). SciMAT: a new science
mapping analysis software tool. Journal of the American Society for Information Science and
Technology, 63(8), 1609-1630. https://doi.org/10.1002/asi.22688

@ Springer


https://doi.org/10.1002/asi.21419
https://doi.org/10.3390/su12031190
https://doi.org/10.3390/su12031190
https://doi.org/10.1111/jgs.12324
https://doi.org/10.1007/s11192-018-2977-2
https://doi.org/10.1007/s11192-018-2977-2
https://doi.org/10.1108/17410381211253335
https://doi.org/10.1108/17410381211253335
https://doi.org/10.3390/su11246940
https://doi.org/10.1057/jibs.2013.20
https://doi.org/10.1016/j.jenvman.2020.110416
https://doi.org/10.3390/SU12010049
https://doi.org/10.3390/SU12010049
https://doi.org/10.1016/j.jclepro.2018.12.295
https://doi.org/10.1016/j.jclepro.2018.12.295
https://doi.org/10.1002/asi.22688

Scientometrics (2023) 128:957-999 989

Cocquyt, A., Crucke, S., & Slabbinck, H. (2020). Organizational characteristics explaining participation
in sustainable business models in the sharing economy: evidence from the fashion industry using
conjoint analysis. Business Strategy and the Environment. https://doi.org/10.1002/bse.2523

Cole, S. (1983). The hierarchy of the sciences? American Journal of Sociology, 89(1), 111-139.

Comin, L. C., Aguiar, C. C., Sehnem, S., Yusliza, M. Y., Cazella, C. F., & Julkovski, D. J. (2019).
Sustainable business models: a literature review. Benchmarking. https://doi.org/10.1108/
BIJ-12-2018-0384

Cong, L., Zhao, F., & Sutherland, J. W. (2019). A design method to improve end-of-use product value
recovery for circular economy. Journal of Mechanical Design, Transactions of the ASME. https://
doi.org/10.1115/1.4041574

Coulter, N., Monarch, I., & Konda, S. (1998). Software engineering as seen through its research litera-
ture: a study in co-word analysis. Journal of the American Society for Information Science and
Technology, 49(13), 1206-1223.

Curtis, S. K., & Mont, O. (2020). Sharing economy business models for sustainability. Journal of
Cleaner Production. https://doi.org/10.1016/j.jclepro.2020.121519

Dal Mas, F., Dicuonzo, G., Massaro, M., & Dell’Atti, V. (2020). Smart contracts to enable sustainable
business models. A case study. Management Decision. https://doi.org/10.1108/md-09-2019-1266

Davies, I. A., & Chambers, L. (2018). Integrating hybridity and business model theory in sustainable
entrepreneurship. Journal of Cleaner Production, 177, 378-386. https://doi.org/10.1016/j.jclepro.
2017.12.196

de Langen, F. H. T. (2013). Strategies for sustainable business models for open educational resources.
International Review of Research in Open and Distance Learning, 14(2), 53-66.

Dembek, K., York, J., & Singh, P. J. (2018). Creating value for multiple stakeholders: sustainable busi-
ness models at the Base of the Pyramid. Journal of Cleaner Production, 196, 1600-1612. https://
doi.org/10.1016/j.jclepro.2018.06.046

Dentchev, N., Rauter, R., J6hannsdéttir, L., Snihur, Y., Rosano, M., Baumgartner, R., Nyberg, T., Tang,
X., van Hoof, B., & Jonker, J. (2018). Embracing the variety of sustainable business models: a
prolific field of research and a future research agenda. Journal of Cleaner Production, 194, 695—
703. https://doi.org/10.1016/j.jclepro.2018.05.156

Dijkstra, H., van Beukering, P., & Brouwer, R. (2020). Business models and sustainable plastic man-
agement: a systematic review of the literature. Journal of Cleaner Production. https://doi.org/10.
1016/j.jclepro.2020.120967

Dimitrova, R. (2013). Growth in the intersection of eHealth and active and healthy ageing. Technology
and Health Care, 21(2), 169-172. https://doi.org/10.3233/THC-130727

Dissanayake, G., & Sinha, P. (2013). Sustainable waste management strategies in the fashion industry
sector. International Journal of Environmental Sustainability, 8(1), 77-90.

Dobson, K., Boone, S., Andries, P., & Daou, A. (2018). Successfully creating and scaling a sustainable
social enterprise model under uncertainty: the case of ViaVia Travellers Cafés. Journal of Cleaner
Production, 172, 4555-4564. https://doi.org/10.1016/j.jclepro.2017.09.010

Dowling, A. F., Thornewill, J., Cox, B., & Esterhay, R. J. (2010). Information Infrastructure for Public
Health and Health Research: findings from a Large-Scale HIE Stakeholder Study. In 2010 43rd
Hawaii International Conference on System Sciences (pp. 1-10). IEEE.

Dowling, K., Manchanda, P., & Spann, M. (2020). The existence and persistence of the pay-per-use bias
in car sharing services. International Journal of Research in Marketing. https://doi.org/10.1016/j.
ijjresmar.2020.09.008

Dubey, R., Gunasekaran, A., & Samar Ali, S. (2015). Exploring the relationship between leadership,
operational practices, institutional pressures and environmental performance: a framework for
green supply chain. International Journal of Production Economics, 160, 120-132. https://doi.
org/10.1016/j.ijpe.2014.10.001

Duran-Encalada, J. A., & Paucar-Caceres, A. (2012). A system dynamics sustainable business model
for Petroleos Mexicanos (Pemex): case based on the Global Reporting Initiative. Journal of the
Operational Research Society, 63(8), 1065-1078. https://doi.org/10.1057/jors.2011.115

Dyllick, T., & Muff, K. (2015). Clarifying the meaning of sustainable business. Organization & Environ-
ment, 29(2), 156-174. https://doi.org/10.1177/1086026615575176

Eck, N. J. V., & Waltman, L. (2020). VOSviewer Manual. Retrieved on 15 March 2021 from https://
www.vosviewer.com/documentation/Manual_VOSviewer_1.6.14.pdf

Edmondson, A. C., & McManus, S. E. (2007). Methodological fit in management field research. Acad-
emy of Management Review, 32(4), 1246-1264.

Eisenhardt, K. M. (1989). Building theories from case study research. Academy of Management Review,
14(4), 532-550.

@ Springer


https://doi.org/10.1002/bse.2523
https://doi.org/10.1108/BIJ-12-2018-0384
https://doi.org/10.1108/BIJ-12-2018-0384
https://doi.org/10.1115/1.4041574
https://doi.org/10.1115/1.4041574
https://doi.org/10.1016/j.jclepro.2020.121519
https://doi.org/10.1108/md-09-2019-1266
https://doi.org/10.1016/j.jclepro.2017.12.196
https://doi.org/10.1016/j.jclepro.2017.12.196
https://doi.org/10.1016/j.jclepro.2018.06.046
https://doi.org/10.1016/j.jclepro.2018.06.046
https://doi.org/10.1016/j.jclepro.2018.05.156
https://doi.org/10.1016/j.jclepro.2020.120967
https://doi.org/10.1016/j.jclepro.2020.120967
https://doi.org/10.3233/THC-130727
https://doi.org/10.1016/j.jclepro.2017.09.010
https://doi.org/10.1016/j.ijresmar.2020.09.008
https://doi.org/10.1016/j.ijresmar.2020.09.008
https://doi.org/10.1016/j.ijpe.2014.10.001
https://doi.org/10.1016/j.ijpe.2014.10.001
https://doi.org/10.1057/jors.2011.115
https://doi.org/10.1177/1086026615575176
https://www.vosviewer.com/documentation/Manual_VOSviewer_1.6.14.pdf
https://www.vosviewer.com/documentation/Manual_VOSviewer_1.6.14.pdf

990 Scientometrics (2023) 128:957-999

Eisenhardt, K. M., & Graebner, M. E. (2007). Theory building from cases: opportunities and challenges.
Academy of Management Journal, 50(1), 25-32.

Eriksson, D., & Svensson, G. (2015). Elements affecting social responsibility in supply chains. Supply
Chain Management, 20(5), 561-566. https://doi.org/10.1108/SCM-06-2015-0203

Ernst, H. (1997). The use of patent data for technological forecasting: the diffusion of CNC-technology
in the machine tool industry. Small Business Economics, 9, 361-381.

Esposito, M., Kapoor, A., & Goyal, S. (2012). Enabling healthcare services for the rural and semi-urban
segments in India: when shared value meets the bottom of the pyramid. Corporate Governance
(Bingley), 12(4), 514-533. https://doi.org/10.1108/14720701211267847

Fan, Y., Xia, M., Zhang, Y., & Chen, Y. (2019). The influence of social embeddedness on organizational
legitimacy and the sustainability of the globalization of the sharing economic platform: evidence
from Uber China. Resources, Conservation and Recycling. https://doi.org/10.1016/j.resconrec.2019.
104490

Fang, H. (2018). Analysing the variation tendencies of the numbers of yearly citations for sleeping beauties
in science by using derivative analysis. Scientometrics, 115(2), 1051-1070.

Fehrer, J. A., & Wieland, H. (2020). A systemic logic for circular business models. Journal of Business
Research. https://doi.org/10.1016/j.jbusres.2020.02.010

Finnveden, G., Hauschild, M. Z., Ekvall, T., Guinee, J., Heijungs, R., Hellweg, S., Koehler, A., Pennington,
D., & Suh, S. (2009). Recent developments in life cycle assessment. Journal of Environmental Man-
agement, 91(1), 1-21. https://doi.org/10.1016/j.jenvman.2009.06.018

Fiorentino, R., Grimaldi, F., Lamboglia, R., & Merendino, A. (2020). How smart technologies can support
sustainable business models: insights from an air navigation service provider. Management Decision.
https://doi.org/10.1108/MD-09-2019-1327

Fisher, O., Watson, N., Porcu, L., Bacon, D., Rigley, M., & Gomes, R. L. (2018). Cloud manufacturing as
a sustainable process manufacturing route. Journal of Manufacturing Systems, 47, 53—68. https://doi.
org/10.1016/j.jmsy.2018.03.005

Foss, N. J., & Saebi, T. (2017). Fifteen years of research on business model innovation: how far have we
come, and where should we go? Journal of Management, 43(1), 200-227.

Fraccascia, L., Giannoccaro, 1., & Albino, V. (2019). Business models for industrial symbiosis: a taxonomy
focused on the form of governance. Resources, Conservation and Recycling, 146, 114-126. https://
doi.org/10.1016/j.resconrec.2019.03.016

Franceschini, F., Maisano, D., & Mastrogiacomo, L. (2016). Empirical analysis and classification of data-
base errors in Scopus and Web of Science. Journal of Informetrics, 10(4), 933-953. https://doi.org/
10.1016/.j0i.2016.07.003

Franceschini, S., & Pansera, M. (2015). Beyond unsustainable eco-innovation: the role of narratives in the
evolution of the lighting sector. Technological Forecasting and Social Change, 92, 69-83. https://doi.
org/10.1016/j.techfore.2014.11.007

Freeman, R. E. (1984). Strategic management: a stakeholder approach. Harpercollins College Division.

Frenken, K., & Schor, J. (2017). Putting the sharing economy into perspective. Environmental Innovation
and Societal Transitions, 23, 3—10. https://doi.org/10.1016/j.eist.2017.01.003

Furstenau, L. B., Sott, M. K., Kipper, L. M., Machado, E. L., Lopez-Robles, J. R., Dohan, M. S., & Imran,
M. A. (2020). Link between sustainability and industry 4.0: trends, challenges and new perspectives.
IEEE Access, 8, 140079-140096.

Gao, J., & Bansal, P. (2013). Instrumental and integrative logics in business sustainability. Journal of Busi-
ness Ethics, 112(2), 241-255. https://doi.org/10.1007/s10551-012-1245-2

Gao, P., & Li, J. (2020). Understanding sustainable business model: a framework and a case study of the
bike-sharing industry. Journal of Cleaner Production. https://doi.org/10.1016/j.jclepro.2020.122229

Garcia-Muiia, F. E., Medina-Salgado, M. S., Ferrari, A. M., & Cucchi, M. (2020). Sustainability transition
in industry 4.0 and smart manufacturing with the triple-layered business model canvas. Sustainability
(switzerland). https://doi.org/10.3390/su12062364

Gebauer, H., Saul, C. J., Haldimann, M., & Gustafsson, A. (2017). Organizational capabilities for pay-per-
use services in product-oriented companies. International Journal of Production Economics, 192,
157-168. https://doi.org/10.1016/j.ijpe.2016.12.007

Gebrezgabher, S., Rao, K., Hanjra, M. A., & Hernandez-Sancho, F. (2015). Business models and economic
approaches for recovering energy from wastewater and fecal sludge. In Wastewater: Economic Asset
in an Urbanizing World (pp. 217-245). Springer.

Geissdoerfer, M., Morioka, S. N., de Carvalho, M. M., & Evans, S. (2018a). Business models and supply
chains for the circular economy. Journal of Cleaner Production, 190, 712-721. https://doi.org/10.
1016/j.jclepro.2018.04.159

@ Springer


https://doi.org/10.1108/SCM-06-2015-0203
https://doi.org/10.1108/14720701211267847
https://doi.org/10.1016/j.resconrec.2019.104490
https://doi.org/10.1016/j.resconrec.2019.104490
https://doi.org/10.1016/j.jbusres.2020.02.010
https://doi.org/10.1016/j.jenvman.2009.06.018
https://doi.org/10.1108/MD-09-2019-1327
https://doi.org/10.1016/j.jmsy.2018.03.005
https://doi.org/10.1016/j.jmsy.2018.03.005
https://doi.org/10.1016/j.resconrec.2019.03.016
https://doi.org/10.1016/j.resconrec.2019.03.016
https://doi.org/10.1016/j.joi.2016.07.003
https://doi.org/10.1016/j.joi.2016.07.003
https://doi.org/10.1016/j.techfore.2014.11.007
https://doi.org/10.1016/j.techfore.2014.11.007
https://doi.org/10.1016/j.eist.2017.01.003
https://doi.org/10.1007/s10551-012-1245-2
https://doi.org/10.1016/j.jclepro.2020.122229
https://doi.org/10.3390/su12062364
https://doi.org/10.1016/j.ijpe.2016.12.007
https://doi.org/10.1016/j.jclepro.2018.04.159
https://doi.org/10.1016/j.jclepro.2018.04.159

Scientometrics (2023) 128:957-999 991

Geissdoerfer, M., Pieroni, M. P. P., Pigosso, D. C. A., & Soufani, K. (2020). Circular business models: a
review. Journal of Cleaner Production. https://doi.org/10.1016/j.jclepro.2020.123741

Geissdoerfer, M., Savaget, P., Bocken, N. M. P., & Hultink, E. J. (2017). The circular economy—a new sus-
tainability paradigm? Journal of Cleaner Production, 143, 757-768. https://doi.org/10.1016/j.jclepro.
2016.12.048

Geissdoerfer, M., Vladimirova, D., & Evans, S. (2018b). Sustainable business model innovation: a review.
Journal of Cleaner Production, 198, 401-416. https://doi.org/10.1016/j.jclepro.2018.06.240

Geissinger, A., Laurell, C., Cberg, C., & Sandstrom, C. (2019). How sustainable is the sharing economy?
On the sustainability connotations of sharing economy platforms. Journal of Cleaner Production,
206, 419-429.

Gomes, C. F., Gomes, F. C., & Fernandez, M. P. (2010). Infrastructure and business model for universal
broadband access in developing regions: the Ceara state digital belt. In Communications: Wireless
in Developing Countries and Networks of the Future (pp. 51-59). Springer.

Goyal, S., Sergi, B. S., & Jaiswal, M. P. (2016). Understanding the challenges and strategic actions of
social entrepreneurship at base of the pyramid. Management Decision, 54(2), 418—440. https://doi.
org/10.1108/MD-11-2014-0662

Goyal, S., Sergi, B. S., & Kapoor, A. (2017). Emerging role of for-profit social enterprises at the base of
the pyramid: the case of Selco. Journal of Management Development, 36(1), 97-108. https://doi.
org/10.1108/JMD-05-2015-0070

Grimm, J., & Gilbert, D. U. (2019). Gaining mutual benefits through business-non-profit partnership
in base-of-the-pyramid markets: a relational view. In: Ethical Economy (vol. 57, pp. 177-203).
Springer.

Haavaldsen, T., Laedre, O., Volden, G. H., & Lohne, J. (2014). On the concept of sustainability—assess-
ing the sustainability of large public infrastructure investment projects. International Journal of
Sustainable Engineering, 7(1), 2—12. https://doi.org/10.1080/19397038.2013.811557

Hakanen, T., Helander, N., & Valkokari, K. (2017). Servitization in global business-to-business distri-
bution: the central activities of manufacturers. Industrial Marketing Management, 63, 167-178.
https://doi.org/10.1016/j.indmarman.2016.10.011

Hannon, M. J., Foxon, T. J., & Gale, W. F. (2015). “Demand pull” government policies to support Prod-
uct-Service System activity: the case of Energy Service Companies (ESCos) in the UK. Journal of
Cleaner Production, 108, 900-915. https://doi.org/10.1016/j.jclepro.2015.05.082

Hart, S. L. (1995). A natural-resource-based view of the firm. Academy of Management Review, 20(4),
986-1014.

Harzing, A. W., & Alakangas, S. (2017). Microsoft academic: is the phoenix getting wings? Scientomet-
rics, 110(1), 371-383.

He, Q. (1999). Knowledge discovery through co-word analysis. Library Trends, 48(1), 133—-159.

Henry, M., Bauwens, T., Hekkert, M., & Kirchherr, J. (2020). A typology of circular start-ups: an analy-
sis of 128 circular business models. Journal of Cleaner Production. https://doi.org/10.1016/j.jclep
r0.2019.118528

Heyes, G., Sharmina, M., Mendoza, J. M. F., Gallego-Schmid, A., & Azapagic, A. (2018). Developing
and implementing circular economy business models in service-oriented technology companies.
Journal of Cleaner Production, 177, 621-632. https://doi.org/10.1016/j.jclepro.2017.12.168

Heylighen, F. (2017). Towards an intelligent network for matching offer and demand: from the sharing
economy to the global brain. Technological Forecasting and Social Change, 114, 74-85. https://
doi.org/10.1016/j.techfore.2016.02.004

Hoffmann, B. S., de Simone Morais, J., & Teodoro, P. F. (2020). Life cycle assessment of innovative
circular business models for modern cloth diapers. Journal of Cleaner Production. https://doi.org/
10.1016/j.jclepro.2019.119364

Hofmann, F. (2019). Circular business models: business approach as driver or obstructer of sustain-
ability transitions? Journal of Cleaner Production, 224, 361-374. https://doi.org/10.1016/j.jclep
r0.2019.03.115

Hggevold, N. M. (2003). A corporate effort towards a sustainable business model: a case study from the
Norwegian furniture industry. International Journal of Operations and Production Management,
23(4), 392-400.

Hggevold, N. M., & Svensson, G. (2012). A business sustainability model: a European case study. Journal
of Business & Industrial Marketing, 27(2), 142-151. https://doi.org/10.1108/08858621211197001

Huenteler, J., Niebuhr, C., & Schmidt, T. S. (2016). The effect of local and global learning on the cost of
renewable energy in developing countries. Journal of Cleaner Production, 128, 6-21. https://doi.
org/10.1016/j.jclepro.2014.06.056

@ Springer


https://doi.org/10.1016/j.jclepro.2020.123741
https://doi.org/10.1016/j.jclepro.2016.12.048
https://doi.org/10.1016/j.jclepro.2016.12.048
https://doi.org/10.1016/j.jclepro.2018.06.240
https://doi.org/10.1108/MD-11-2014-0662
https://doi.org/10.1108/MD-11-2014-0662
https://doi.org/10.1108/JMD-05-2015-0070
https://doi.org/10.1108/JMD-05-2015-0070
https://doi.org/10.1080/19397038.2013.811557
https://doi.org/10.1016/j.indmarman.2016.10.011
https://doi.org/10.1016/j.jclepro.2015.05.082
https://doi.org/10.1016/j.jclepro.2019.118528
https://doi.org/10.1016/j.jclepro.2019.118528
https://doi.org/10.1016/j.jclepro.2017.12.168
https://doi.org/10.1016/j.techfore.2016.02.004
https://doi.org/10.1016/j.techfore.2016.02.004
https://doi.org/10.1016/j.jclepro.2019.119364
https://doi.org/10.1016/j.jclepro.2019.119364
https://doi.org/10.1016/j.jclepro.2019.03.115
https://doi.org/10.1016/j.jclepro.2019.03.115
https://doi.org/10.1108/08858621211197001
https://doi.org/10.1016/j.jclepro.2014.06.056
https://doi.org/10.1016/j.jclepro.2014.06.056

992 Scientometrics (2023) 128:957-999

Hutchinson, D., Singh, J., & Walker, K. (2012). An assessment of the early stages of a sustainable busi-
ness model in the Canadian fast food industry. European Business Review, 24(6), 519-531. https://
doi.org/10.1108/09555341211270537

Hysa, X., Zerba, E., Calabrese, M., & Bassano, C. (2018). Social business as a sustainable business
model: making capitalism anti-fragile. Sustainability Science, 13(5), 1345-1356. https://doi.org/
10.1007/s11625-018-0566-1

Ingemarsdotter, E., Jamsin, E., Kortuem, G., & Balkenende, R. (2019). Circular strategies enabled by
the internet of things-a framework and analysis of current practice. Sustainability (Switzerland).
https://doi.org/10.3390/sul1205689

Jenkins, H. (2006). Small business champions for corporate social responsibility. Journal of Business
Ethics, 67(3), 241-256.

Johnson, M. W., Christensen, C. M., & Kagermann, H. (2008). Reinventing your business model. Harvard
Business Review, 86(12), 57-68.

Jovanovic, F., & Schinckus, C. (2013). Towards a transdisciplinary econophysics. Journal of Economic
Methodology, 20(2), 164—183.

Joyce, A., & Paquin, R. L. (2016). The triple layered business model canvas: a tool to design more sustain-
able business models. Journal of Cleaner Production, 135, 1474—1486. https://doi.org/10.1016/j.jclep
10.2016.06.067

Joyner Armstrong, C. M., & Park, H. (2017). Sustainability and collaborative apparel consumption: putting
the digital ‘sharing’ economy under the microscope. International Journal of Fashion Design, Tech-
nology and Education, 10(3), 276-286. https://doi.org/10.1080/17543266.2017.1346714

Kamp, B., & Parry, G. (2017). Servitization and advanced business services as levers for competitiveness.
Industrial Marketing Management, 60, 11-16. https://doi.org/10.1016/j.indmarman.2016.12.008

Khan, M. A, Mittal, S., West, S., & Wuest, T. (2018). Review on upgradability—a product lifetime exten-
sion strategy in the context of product service systems. Journal of Cleaner Production, 204, 1154—
1168. https://doi.org/10.1016/j.jclepro.2018.08.329

Kjaer, L. L., Pigosso, D. C. A., Niero, M., Bech, N. M., & McAloone, T. C. (2018). Product/service-systems
for a circular economy: the route to decoupling economic growth from resource consumption? Jour-
nal of Industrial Ecology, 23(1), 22-35. https://doi.org/10.1111/jiec.12747

Kleine, A., & von Hauff, M. (2009). Sustainability-driven implementation of corporate social responsibil-
ity: application of the integrative sustainability triangle. Journal of Business Ethics, 85(S3), 517-533.
https://doi.org/10.1007/s10551-009-0212-z

Korhonen, J., Nuur, C., Feldmann, A., & Birkie, S. E. (2018). Circular economy as an essentially contested
concept. Journal of Cleaner Production, 175, 544-552. https://doi.org/10.1016/j.jclepro.2017.12.111

Kousis, A., & Tjortjis, C. (2021). Data mining algorithms for smart cities: a bibliometric analysis. Algo-
rithms, 14(8), 242-277.

Kowalkowski, C., Gebauer, H., Kamp, B., & Parry, G. (2017). Servitization and deservitization: overview,
concepts, and definitions. Industrial Marketing Management, 60, 4—10. https://doi.org/10.1016/j.
indmarman.2016.12.007

Kunsemoller, J., Zhang, N., Berg, K., & Soares, J. (2017). A game-theoretic evaluation of an ISP busi-
ness model in caching. Information Systems Frontiers, 19(4), 803-818. https://doi.org/10.1007/
$10796-015-9619-5

Kuriyan, R., Isha, R. A. Y., & Kammen, D. (2008). How to use technology to spur development. Issues in
Science and Technology, 24(2), 710-74.

Ladhe, T., Magnusson, J., & Nilsson, A. (2014) From trash to cash: a case of waste management business
model formation. In AISC. 2014 World Conference on Information Systems and Technologies, World-
CIST 2014 (vol. 275, pp. 323-335). Springer.

Lahti, T., Wincent, J., & Parida, V. (2018). A definition and theoretical review of the circular economy,
value creation, and sustainable business models: where are we now and where should research move
in the future? Sustainability (switzerland). https://doi.org/10.3390/su10082799

Lardo, A., Mancini, D., Paoloni, N., & Russo, G. (2020). The perspective of capability providers in creating
a sustainable 14.0 environment. Management Decision, 58(8), 1759-1777. https://doi.org/10.1108/
MD-09-2019-1333

Lasi, H., Fettke, P., Kemper, H.-G., Feld, T., & Hoffmann, M. (2014). Industry 4.0. Business & Information
Systems Engineering, 6(4), 239-242. https://doi.org/10.1007/s12599-014-0334-4

Laurell, C., Oberg, C., & Sandstrom, C. (2019). How sustainable is the sharing economy? On the sustain-
ability connotations of sharing economy platforms. Journal of Cleaner Production, 206, 419-429.

Leipold, S., & Petit-Boix, A. (2018). The circular economy and the bio-based sector—perspectives of Euro-
pean and German stakeholders. Journal of Cleaner Production, 201, 1125-1137. https://doi.org/10.
1016/j.jclepro.2018.08.019

@ Springer


https://doi.org/10.1108/09555341211270537
https://doi.org/10.1108/09555341211270537
https://doi.org/10.1007/s11625-018-0566-1
https://doi.org/10.1007/s11625-018-0566-1
https://doi.org/10.3390/su11205689
https://doi.org/10.1016/j.jclepro.2016.06.067
https://doi.org/10.1016/j.jclepro.2016.06.067
https://doi.org/10.1080/17543266.2017.1346714
https://doi.org/10.1016/j.indmarman.2016.12.008
https://doi.org/10.1016/j.jclepro.2018.08.329
https://doi.org/10.1111/jiec.12747
https://doi.org/10.1007/s10551-009-0212-z
https://doi.org/10.1016/j.jclepro.2017.12.111
https://doi.org/10.1016/j.indmarman.2016.12.007
https://doi.org/10.1016/j.indmarman.2016.12.007
https://doi.org/10.1007/s10796-015-9619-5
https://doi.org/10.1007/s10796-015-9619-5
https://doi.org/10.3390/su10082799
https://doi.org/10.1108/MD-09-2019-1333
https://doi.org/10.1108/MD-09-2019-1333
https://doi.org/10.1007/s12599-014-0334-4
https://doi.org/10.1016/j.jclepro.2018.08.019
https://doi.org/10.1016/j.jclepro.2018.08.019

Scientometrics (2023) 128:957-999 993

Lemus-Aguilar, 1., Morales-Alonso, G., Ramirez-Portilla, A., & Hidalgo, A. (2019). Sustainable business
models through the lens of organizational design: a systematic literature review. Sustainability (Swit-
zerland). https://doi.org/10.3390/sul1195379

Leung, X. Y., Xue, L., & Wen, H. (2019). Framing the sharing economy: toward a sustainable ecosystem.
Tourism Management, 71, 44-53. https://doi.org/10.1016/j.tourman.2018.09.021

Lewandowski, M. (2016). Designing the business models for circular economy-towards the conceptual
framework. Sustainability (Switzerland), 8(1), 1-28. https://doi.org/10.3390/su8010043

Li, C. Z., Chen, Z., Xue, F., Kong, X. T. R., Xiao, B., Lai, X., & Zhao, Y. (2021). A blockchain- and IoT-
based smart product-service system for the sustainability of prefabricated housing construction. Jour-
nal of Cleaner Production. https://doi.org/10.1016/j.jclepro.2020.125391

Li, J., & Ye, F. Y. (2016). Distinguishing sleeping beauties in science. Scientometrics, 108(2), 821-828.

Li, Y., & Evans, S. (2019) Business model innovation for eco-efficiency: an empirical study. In IFIP WG
5.7 International Conference on Advances in Production Management Systems, APMS 2019 (vol.
567, pp. 143-150): Springer

Lu, Y. (2017). Industry 4.0: A survey on technologies, applications and open research issues. Journal of
Industrial Information Integration, 6, 1-10. https://doi.org/10.1016/].jii.2017.04.005

Liideke-Freund, F. (2010). Towards a conceptual framework of ’business models for sustainability’.
Knowledge collaboration & learning for sustainable innovation, R. Wever, J. Quist, A. Tukker, J.
Woudstra, F. Boons, N. Beute, eds., Delft, 25-29.

Liideke-Freund, F. (2020). Sustainable entrepreneurship, innovation, and business models: integrative
framework and propositions for future research. Business Strategy and the Environment, 29(2),
665-681. https://doi.org/10.1002/bse.2396

Liideke-Freund, F., Carroux, S., Joyce, A., Massa, L., & Breuer, H. (2018). The sustainable business
model pattern taxonomy—45 patterns to support sustainability-oriented business model innova-
tion. Sustainable Production and Consumption, 15, 145-162. https://doi.org/10.1016/j.spc.2018.
06.004

Ma, Y., Rong, K., Luo, Y., Wang, Y., Mangalagiu, D., & Thornton, T. F. (2019). Value co-creation for
sustainable consumption and production in the sharing economy in China. Journal of Cleaner
Production, 208, 1148-1158.

Magretta, J. (2002). Why business models matter. Harvard Business Review, 80(5), 86-92.

Martens, R. (2007). The greening of the software industry. Dr. Dobb’s Journal, 32(5), 10.

Martin, C. J. (2016). The sharing economy: a pathway to sustainability or a nightmarish form of neoliberal
capitalism? Ecological Economics, 121, 149-159. https://doi.org/10.1016/j.ecolecon.2015.11.027

Martin-Martin, A., Orduna-Malea, E., Thelwall, M., & Delgado L6pez-Cozar, E. (2018). Google scholar,
web of science, and scopus: a systematic comparison of citations in 252 subject categories. Jour-
nal of Informetrics, 12(4), 1160-1177. https://doi.org/10.1016/j.j0i.2018.09.002

Marx, W., Bornmann, L., Barth, A., & Leydesdorft, L. (2014). Detecting the historical roots of research
fields by reference publication year spectroscopy (RPYS). Journal of the American Society for
Information Science and Technology, 65(4), 751-764.

Maske, P., Guhr, N., Kopp, C., & Breitner, M. H. (2011). Towards a sustainable business model for
mobile learning services. In paper presented at the 19th European Conference on Information Sys-
tems—ICT and Sustainable Service Development, ECIS 2011, Helsinki.

Massa, L., & Tucci, C. L. (2013). Business model innovation. The Oxford Handbook of Innovation Man-
agement, 20(18), 420—441.

Massaro, M., Dal Mas, F., Chiappetta Jabbour, C. J., & Bagnoli, C. (2020). Crypto-economy and new
sustainable business models: reflections and projections using a case study analysis. Corporate
Social Responsibility and Environmental Management. https://doi.org/10.1002/csr.1954

Matos, S., & Silvestre, B. S. (2013). Managing stakeholder relations when developing sustainable busi-
ness models: the case of the Brazilian energy sector. Journal of Cleaner Production, 45, 61-73.
https://doi.org/10.1016/j.jclepro.2012.04.023

Matzembacher, D. E., Raudsaar, M., Barcellos, M. D. D., & Mets, T. (2020). Business models’ inno-
vations to overcome hybridity-related tensions in sustainable entrepreneurship. Sustainability.
https://doi.org/10.3390/su12114503

Meissner, F., Haas, A., Hinkel, J., & Bisaro, A. (2020). A typology for analysing mitigation and adapta-
tion win-win strategies. Climatic Change. https://doi.org/10.1007/s10584-020-02681-x

Melkonyan, A., & Krumme, K. (2019). Innovative logistics services and sustainable lifestyles: interde-
pendencies, transformation strategies and decision making. Springer.

Mettler, T., & Eurich, M. (2012). A “design-pattern”-based approach for analyzing e-health business
models. Health Policy and Technology, 1(2), 77-85. https://doi.org/10.1016/j.hlpt.2012.04.005

@ Springer


https://doi.org/10.3390/su11195379
https://doi.org/10.1016/j.tourman.2018.09.021
https://doi.org/10.3390/su8010043
https://doi.org/10.1016/j.jclepro.2020.125391
https://doi.org/10.1016/j.jii.2017.04.005
https://doi.org/10.1002/bse.2396
https://doi.org/10.1016/j.spc.2018.06.004
https://doi.org/10.1016/j.spc.2018.06.004
https://doi.org/10.1016/j.ecolecon.2015.11.027
https://doi.org/10.1016/j.joi.2018.09.002
https://doi.org/10.1002/csr.1954
https://doi.org/10.1016/j.jclepro.2012.04.023
https://doi.org/10.3390/su12114503
https://doi.org/10.1007/s10584-020-02681-x
https://doi.org/10.1016/j.hlpt.2012.04.005

994 Scientometrics (2023) 128:957-999

Meyer, P. S., Yung, J. W., & Ausubel, J. H. (1999). A primer on logistic growth and substitution: the math-
ematics of the Loglet Lab software. Technological Forecasting and Social Change, 61(3), 247-271.

Mishra, S., Jain, S., & Malhotra, G. (2020). The anatomy of circular economy transition in the fashion
industry. Social Responsibility Journal. https://doi.org/10.1108/SRJ-06-2019-0216

Mohan, L., & Potnis, D. (2010). Catalytic innovation in microfinance for inclusive growth: insights from
SKS microfinance. Journal of Asia-Pacific Business, 11(3), 218-239. https://doi.org/10.1080/
10599231.2010.500574

Mongelli, L., & Rullani, F. (2017). Inequality and marginalisation: social innovation, social entrepre-
neurship and business model innovation: the common thread of the DRUID Summer Conference
2015. Industry and Innovation, 24(5), 446-467.

Mont, O. K. (2002). Clarifying the concept of product—service system. Journal of Cleaner Production,
10, 237-245.

Mont, O., Palgan, Y. V., Bradley, K., & Zvolska, L. (2020). A decade of the sharing economy: concepts,
users, business and governance perspectives. Journal of Cleaner Production, 269, 122215. https://doi.
org/10.1016/j.jclepro.2020.122215

Morioka, S. N., Bolis, 1., & Carvalho, M. M. D. (2018). From an ideal dream towards reality analysis: pro-
posing sustainable value exchange matrix (SVEM) from systematic literature review on sustainable
business models and face validation. Journal of Cleaner Production, 178, 76-88. https://doi.org/10.
1016/j.jclepro.2017.12.078

Moro, S., Cortez, P., & Rita, P. (2015). Business intelligence in banking: a literature analysis from 2002
to 2013 using text mining and latent Dirichlet allocation. Expert Systems with Applications, 42(3),
1314-1324.

Morris, M., Schindehutte, M., & Allen, J. (2005). The entrepreneur’s business model: toward a unified per-
spective. Journal of Business Research, 58(6), 726-735. https://doi.org/10.1016/j.jbusres.2003.11.001

Mukkamala, R. R., Vatrapu, R., Ray, P. K., Sengupta, G., & Halder, S. (2018). Blockchain for social busi-
ness: principles and applications. IEEE Engineering Management Review, 46(4), 94-99. https://doi.
org/10.1109/emr.2018.2881149

Murray, A., Skene, K., & Haynes, K. (2017). The circular economy: an interdisciplinary exploration of the
concept and application in a global context. Journal of Business Ethics, 140(3), 369-380.

Myers, S. (2013a). Community solutions initiative: IEEE Power & Energy Society rural electrification ini-
tiative. In paper presented at the 2013a IEEE Energytech, Energytech 2013, Cleveland, OH.

Myers, S. (2013b). The economic challenge of rural electrification: community solutions initiative in Africa.
In paper presented at the 3rd IEEE Global Humanitarian Technology Conference, GHTC 2013, San
Jose, CA.

Naik, G. (2011). Designing a sustainable business model for e-governance embedded rural telecentres
(EGERT) in India. IIMB Management Review, 23(2), 110-121. https://doi.org/10.1016/j.iimb.2011.
04.001

Nair, S., & Paulose, H. (2014). Emergence of green business models: the case of algae biofuel for aviation.
Energy Policy, 65, 175-184. https://doi.org/10.1016/j.enpol.2013.10.034

Naramski, M., & Herman, K. (2020). The development of mobile tourism in the upper Silesian metropolitan
area of Poland. Sustainability (Switzerland), 12(1), 1-22. https://doi.org/10.3390/SU12010044

Netter, S., Pedersen, E. R. G., & Liideke-Freund, F. (2019). Sharing economy revisited: towards a new
framework for understanding sharing models. Journal of Cleaner Production, 221, 224-233. https://
doi.org/10.1016/j.jclepro.2019.02.225

Nica, E., Potcovaru, A. M., & Hurdubei Ionescu, R. E. (2019). Resilient cyber-physical systems and big data
architectures in industry 4.0: smart digital factories, automated production systems, and innovative
sustainable business models. Economics, Management, and Financial Markets, 14(2), 46-51. https://
doi.org/10.22381/EMFM 14220192

Nosratabadi, S., Mosavi, A., & Lakner, Z. (2019a). Food supply chain and business model innovation.
Foods. https://doi.org/10.3390/foods9020132

Nosratabadi, S., Mosavi, A., Shamshirband, S., Zavadskas, E. K., Rakotonirainy, A., & Chau, K. W.
(2019b). Sustainable business models: a review. Sustainability (switzerland). https://doi.org/10.3390/
sul 1061663

Orsdemir, A., Deshpande, V., & Parlaktiirk, A. K. (2018). Is servicization a win-win strategy? Profitability
and environmental implications of servicization. Manufacturing & Service Operations Management,
21(3), 674.

Osterwalder, A. (2004). The business model ontology—a proposition in a design science approach. Institut
d’Informatique et Organisation. Dissertation 173, University of Lausanne, Switzerland.

Osterwalder, A., & Pigneur, Y. (2010). Business model generation—A handbook for visionaries, game
changers and challengers. Wiley.

@ Springer


https://doi.org/10.1108/SRJ-06-2019-0216
https://doi.org/10.1080/10599231.2010.500574
https://doi.org/10.1080/10599231.2010.500574
https://doi.org/10.1016/j.jclepro.2020.122215
https://doi.org/10.1016/j.jclepro.2020.122215
https://doi.org/10.1016/j.jclepro.2017.12.078
https://doi.org/10.1016/j.jclepro.2017.12.078
https://doi.org/10.1016/j.jbusres.2003.11.001
https://doi.org/10.1109/emr.2018.2881149
https://doi.org/10.1109/emr.2018.2881149
https://doi.org/10.1016/j.iimb.2011.04.001
https://doi.org/10.1016/j.iimb.2011.04.001
https://doi.org/10.1016/j.enpol.2013.10.034
https://doi.org/10.3390/SU12010044
https://doi.org/10.1016/j.jclepro.2019.02.225
https://doi.org/10.1016/j.jclepro.2019.02.225
https://doi.org/10.22381/EMFM14220192
https://doi.org/10.22381/EMFM14220192
https://doi.org/10.3390/foods9020132
https://doi.org/10.3390/su11061663
https://doi.org/10.3390/su11061663

Scientometrics (2023) 128:957-999 995

Osterwalder, A., Pigneur, Y., & Tucci, C. L. (2005). Clarifying business models: origins, present, and future
of the concept. Communications of the Association for Information Systems, 16(1), 1-40.

Pak, H. S., Brown-Connolly, N. E., Bloch, C., Clarke, M., Clyburn, C., Doarn, C. R., Llewellyn, C., Merrell,
R. C., Montgomery, K., Rasche, J., & Sullivan, B. (2008). Global forum on telemedicine: connecting
the world through partnerships. Telemedicine and E-Health, 14(4), 389-395. https://doi.org/10.1089/
tm;j.2008.0030

Pal, R., & Gander, J. (2018). Modelling environmental value: an examination of sustainable business mod-
els within the fashion industry. Journal of Cleaner Production, 184, 251-263. https://doi.org/10.
1016/j.jclepro.2018.02.001

Palomares-Aguirre, 1., Barnett, M., Layrisse, F., & Husted, B. W. (2018). Built to scale? How sustainable
business models can better serve the base of the pyramid. Journal of Cleaner Production, 172, 4506—
4513. https://doi.org/10.1016/j.jclepro.2017.11.084

Papahristou, E., & Bilalis, N. (2017). Should the fashion industry confront the sustainability challenge
with 3D prototyping technology. International Journal of Sustainable Engineering, 10(4-5), 207—
214. https://doi.org/10.1080/19397038.2017.1348563

Perona, M., Saccani, N., & Bacchetti, A. (2017). Research vs. practice on manufacturing firms’ serviti-
zation strategies: a gap analysis and research agenda. Systems. https://doi.org/10.3390/systems501
0019

Persson, O., Danell, R., & Schneider, J. W. (2009). How to use Bibexceol for various types of bibliometric
analysis. In Celebrating scholarly communication studies. In F. Astrom, R. Danell, B. Larsen, & J.
W. Schneider (Eds.), A Festschrift for Olle Persson at his 60th Birthday (pp. 9-24). International
Society for Scientometrics and Informetrics.

Pinner, D. (2020). Dickon Pinner: why sustainability must be core to the post-pandemic recovery.
Retrieved May 10, 2021 from https://www.mckinsey.com/about-us/new-at-mckinsey-blog/dickon-
pinner-why-sustainability-must-be-core-to-the-post-pandemic-recovery#

Piscicelli, L., Cooper, T., & Fisher, T. (2015). The role of values in collaborative consumption: insights
from a product-service system for lending and borrowing in the UK. Journal of Cleaner Produc-
tion, 97, 21-29. https://doi.org/10.1016/j.jclepro.2014.07.032

Piscicelli, L., Ludden, G. D. S., & Cooper, T. (2018). What makes a sustainable business model success-
ful? An empirical comparison of two peer-to-peer goods-sharing platforms. Journal of Cleaner
Production, 172, 4580-4591. https://doi.org/10.1016/j.jclepro.2017.08.170

Plewnia, F., & Guenther, E. (2018). Mapping the sharing economy for sustainability research. Manage-
ment Decision, 56(3), 570-583. https://doi.org/10.1108/md-11-2016-0766

Polman, P. (2013). Want to change the world? Think differently: an interview with Paul Polman, CEO of
Unilever, part 2. Strategic Direction, 29(5), 36-39. https://doi.org/10.1108/02580541311316613

Porter, M. E., & Kramer, M. R. (2011). Creating shared value. Harvard Business Review, 89(1/2), 62-717.

Porter, M. E., & Kramer, M. R. (2006). The link between competitive advantage and corporate social
responsibility. Harvard Business Review, 84(12), 78-92.

Postnikov, E. B. (2020). Estimation of COVID-19 dynamics “on a back-of-envelope”: does the simplest SIR
model provide quantitative parameters and predictions? Chaos Solitons & Fractals, 135, 109841.

Prahalad, C. K. (2005). The fortune at the bottom of the pyramid: eradicating poverty through profits.
Pearson Education/Wharton School Publishing.

Prahalad, C. K., & Hammond, A. (2002). Serving the World’s Poor, Profitably. Harvard Business
Review, 80(9), 4-11.

Prahalad, C. K., & Hart, S. L. (2002). The fortune at the bottom of the pyramid. Strategy +business, 26,
1-14.

Prause, G. (2015). Sustainable business models and structures for industry 4.0. Journal of Security and
Sustainability Issues, 5(2), 159-169. https://doi.org/10.9770/js51.2015.5.2(3)

Ragin, C. C. (2009). Redesigning social inquiry: fuzzy sets and beyond. University of Chicago Press.

Rahimifard, S., Coates, G., Staikos, T., Edwards, C., & Abu-Bakar, M. (2009). Barriers, drivers and
challenges for sustainable product recovery and recycling. International Journal of Sustainable
Engineering, 2(2), 80-90. https://doi.org/10.1080/19397030903019766

Rajesh Karthik, R., & Millath, M. A. (2019). A study and analysis on sustainable business models for Indian
automotive industry. International Journal of Advanced Science and Technology, 28(19), 953-959.

Ramachandran, S., & Lavanya, R. (2012). Impact on higher education loan. Middle East Journal of Sci-
entific Research, 12(12), 1631-1633. https://doi.org/10.5829/idosi.mejsr.2012.12.12.11

Ramesh, G. (2010). Mainstreaming an unorganized industry: the case of Suguna poultry. Vikalpa, 35(2),
35-47. https://doi.org/10.1177/0256090920100204

Ranjbari, M., Morales-Alonso, G., & Carrasco-Gallego, R. (2018). Conceptualizing the sharing economy
through presenting a comprehensive framework. Sustainability. https://doi.org/10.3390/su10072336

@ Springer


https://doi.org/10.1089/tmj.2008.0030
https://doi.org/10.1089/tmj.2008.0030
https://doi.org/10.1016/j.jclepro.2018.02.001
https://doi.org/10.1016/j.jclepro.2018.02.001
https://doi.org/10.1016/j.jclepro.2017.11.084
https://doi.org/10.1080/19397038.2017.1348563
https://doi.org/10.3390/systems5010019
https://doi.org/10.3390/systems5010019
https://www.mckinsey.com/about-us/new-at-mckinsey-blog/dickon-pinner-why-sustainability-must-be-core-to-the-post-pandemic-recovery#
https://www.mckinsey.com/about-us/new-at-mckinsey-blog/dickon-pinner-why-sustainability-must-be-core-to-the-post-pandemic-recovery#
https://doi.org/10.1016/j.jclepro.2014.07.032
https://doi.org/10.1016/j.jclepro.2017.08.170
https://doi.org/10.1108/md-11-2016-0766
https://doi.org/10.1108/02580541311316613
https://doi.org/10.9770/jssi.2015.5.2(3)
https://doi.org/10.1080/19397030903019766
https://doi.org/10.5829/idosi.mejsr.2012.12.12.11
https://doi.org/10.1177/0256090920100204
https://doi.org/10.3390/su10072336

996 Scientometrics (2023) 128:957-999

Ranta, V., Aarikka-Stenroos, L., & Mikinen, S. J. (2018). Creating value in the circular economy: a
structured multiple-case analysis of business models. Journal of Cleaner Production, 201, 988—
1000. https://doi.org/10.1016/j.jclepro.2018.08.072

Rashid, A., Asif, F. M., Krajnik, P., & Nicolescu, C. M. (2013). Resource conservative manufacturing:
an essential change in business and technology paradigm for sustainable manufacturing. Journal
of Cleaner Production, 57, 166—1717.

Rauch, E., Seidenstricker, S., Dallasega, P., & Hammerl, R. (2016). Collaborative cloud manufacturing:
design of business model innovations enabled by cyberphysical systems in distributed manufactur-
ing systems. Journal of Engineering (united Kingdom). https://doi.org/10.1155/2016/1308639

Raut, R. D., Mangla, S. K., Narwane, V. S., Gardas, B. B., Priyadarshinee, P., & Narkhede, B. E. (2019).
Linking big data analytics and operational sustainability practices for sustainable business man-
agement. Journal of Cleaner Production, 224, 10-24.

Reficco, E., Gutiérrez, R., Jaén, M. H., & Auletta, N. (2018). Collaboration mechanisms for sustainable
innovation. Journal of Cleaner Production, 203, 1170-1186.

Rehman, M. H. U, Chang, V., Batool, A., & Teh, Y. W. (2016). Big data reduction framework for value
creation in sustainable enterprises. International Journal of Information Management, 36(6), 917—
928. https://doi.org/10.1016/j.ijinfomgt.2016.05.013

Reinhardt, R., Christodoulou, I., Garcia, B. A., & Gass6-Domingo, S. (2020). Sustainable business
model archetypes for the electric vehicle battery second use industry: towards a conceptual frame-
work. Journal of Cleaner Production. https://doi.org/10.1016/j.jclepro.2020.119994

Reinhardt, R., Christodoulou, I., Gass6-Domingo, S., & Amante Garcia, B. (2019). Towards sustainable
business models for electric vehicle battery second use: a critical review. Journal of Environmen-
tal Management, 245, 432-446. https://doi.org/10.1016/j.jenvman.2019.05.095

Reiskin, E. D., White, A. L., Johnson, J. K., & Votta, T. J. (2000). Servicizing the chemical supply chain.
Journal of Industrial Ecology, 3(2/3), 19-31.

Resta, B. (2010). Sustainable product service system: a conceptual framework. In Paper presented at the
International Conference on Advances in Production Management Systems, APMS 2010, Cernob-
bio, Como.

Rezaeian, M., Montazeri, H., & Loonen, R. C. G. M. (2017). Science foresight using life-cycle analy-
sis, text mining and clustering: a case study on natural ventilation. Technological Forecasting and
Social Change, 118, 270-280.

Ribeiro, 1., Sobral, P., Pecas, P., & Henriques, E. (2018). A sustainable business model to fight food
waste. Journal of Cleaner Production, 177, 262-275. https://doi.org/10.1016/j.jclepro.2017.12.
200

Richardson, J. (2008). The business model: an integrative framework for strategy execution. Strategic
Change, 17(5-6), 133-144. https://doi.org/10.1002/jsc.821

Ritala, P., Huotari, P., Bocken, N., Albareda, L., & Puumalainen, K. (2018). Sustainable business model
adoption among S&P 500 firms: a longitudinal content analysis study. Journal of Cleaner Produc-
tion, 170, 216-226. https://doi.org/10.1016/j.jclepro.2017.09.159

Ritter, M., & Schanz, H. (2019). The sharing economy: a comprehensive business model framework.
Journal of Cleaner Production, 213, 320-331. https://doi.org/10.1016/j.jclepro.2018.12.154

Rizos, V., Behrens, A., van der Gaast, W., Hofman, E., Ioannou, A., Kafyeke, T., Flamos, A., Rinaldi,
R., Papadelis, S., Hirschnitz-Garbers, M., & Topi, C. (2016). Implementation of circular economy
business models by small and medium-sized enterprises (SMEs): barriers and enablers. Sustain-
ability (Switzerland). https://doi.org/10.3390/su8111212

Roehrs, A., da Costa, C. A., & da Rosa Righi, R. (2017). OmniPHR: a distributed architecture model to
integrate personal health records. Journal of Biomedical Informatics, 71, 70-81. https://doi.org/
10.1016/5.jbi.2017.05.012

Rosenfield, P. L. (1992). The potential of transdisciplinary research for sustaining and extending link-
ages between the health and social sciences. Social Science and Medicine, 35(11), 1343-1357.

Rossignoli, F., & Lionzo, A. (2018). Network impact on business models for sustainability: case study
in the energy sector. Journal of Cleaner Production, 182, 694-704. https://doi.org/10.1016/j.jclep
r0.2018.02.015

Rossow, A. (2018). Bringing blockchain into industry 4.0. Forbes. Retrieved on 29 January 2021 from
https://www.forbes.com/sites/andrewrossow/2018/04/11/bringing-blockchain-into-industry-4-0/#
663214f6dc7d

Rothenberg, S. (2007). Sustainability through servicizing. MIT Sloan Management Review, 48(2),
83-89.

Ryu, H., Basu, M., & Saito, O. (2019). What and how are we sharing? A systematic review of the shar-
ing paradigm and practices. Sustainability Science, 14(4), 515-527.

@ Springer


https://doi.org/10.1016/j.jclepro.2018.08.072
https://doi.org/10.1155/2016/1308639
https://doi.org/10.1016/j.ijinfomgt.2016.05.013
https://doi.org/10.1016/j.jclepro.2020.119994
https://doi.org/10.1016/j.jenvman.2019.05.095
https://doi.org/10.1016/j.jclepro.2017.12.200
https://doi.org/10.1016/j.jclepro.2017.12.200
https://doi.org/10.1002/jsc.821
https://doi.org/10.1016/j.jclepro.2017.09.159
https://doi.org/10.1016/j.jclepro.2018.12.154
https://doi.org/10.3390/su8111212
https://doi.org/10.1016/j.jbi.2017.05.012
https://doi.org/10.1016/j.jbi.2017.05.012
https://doi.org/10.1016/j.jclepro.2018.02.015
https://doi.org/10.1016/j.jclepro.2018.02.015
https://www.forbes.com/sites/andrewrossow/2018/04/11/bringing-blockchain-into-industry-4-0/#663214f6dc7d
https://www.forbes.com/sites/andrewrossow/2018/04/11/bringing-blockchain-into-industry-4-0/#663214f6dc7d

Scientometrics (2023) 128:957-999 997

Ryu, H., Song, H., Seo, K., & Kim, J. (2018). Servicizing solutions for manufacturing firms: categoriz-
ing service ideas from product-service integrated examples. The Design Journal, 21(2), 267-302.
https://doi.org/10.1080/14606925.2018.1431456

Sato, K., & Nakashima, K. (2020). Optimal pricing problem for a pay-per-use system based on the Inter-
net of Things with intertemporal demand. International Journal of Production Economics. https://
doi.org/10.1016/j.ijpe.2019.08.012

Savageau, A. E. (2011). Textile waste and sustainability: a case studyt. Research Journal of Textile and
Apparel, 15(1), 58-65. https://doi.org/10.1108/RJTA-15-01-2011-B007

Schaltegger, S., Freund, F. L., & Hansen, E. G. (2012). Business cases for sustainability: the role of
business model innovation for corporate sustainability. International Journal of Innovation and
Sustainable Development. https://doi.org/10.1504/ijisd.2012.046944

Schaltegger, S., Hansen, E., & Liideke-Freund, F. (2016a). Business models for sustainability: origins,
present research, and future avenues. Organization & Environment, 29(1), 3—10.

Schaltegger, S., Lideke-Freund, F., & Hansen, E. (2016b). Business models for sustainability: a co-evo-
lutionary analysis of sustainable entrepreneurship, innovation, and transformation. Organization
& Environment, 29(3), 264-289.

Scheepens, A. E., Vogtlinder, J. G., & Brezet, J. C. (2016). Two life cycle assessment (LCA) based
methods to analyse and design complex (regional) circular economy systems. Case: making water
tourism more sustainable. Journal of Cleaner Production, 114, 257-268. https://doi.org/10.1016/j.
jelepro.2015.05.075

Schweitzer, E., & Aurich, J. C. (2010). Continuous improvement of industrial product-service systems.
CIRP Journal of Manufacturing Science and Technology, 3(2), 158-164.

Scott, I. (2017). A business model for success: enterprises serving the base of the pyramid with off-grid
solar lighting. Renewable and Sustainable Energy Reviews, 70, 50-55. https://doi.org/10.1016/].
rser.2016.11.179

Secinaro, S., Brescia, V., Calandra, D., & Biancone, P. (2020). Employing bibliometric analysis to iden-
tify suitable business models for electric cars. Journal of Cleaner Production, 264, 121503.

Shakeel, J., Mardani, A., Chofreh, A. G., Goni, F. A., & Klemes, J. J. (2020). Anatomy of sustainable
business model innovation. Journal of Cleaner Production. https://doi.org/10.1016/j.jclepro.2020.
121201

Shartrand, A., Jackson, J. K., & Weilerstein, P. (2010). Work in progress—Preparing engineers to solve
global problems through technology and entrepreneurship. In paper presented at the 40th Annual
Frontiers in Education Conference: Celebrating Forty Years of Innovation, FIE 2010, Arlington,
VA.

Shrimali, G., Slaski, X., Thurber, M. C., & Zerriffi, H. (2011). Improved stoves in India: a study of sustain-
able business models. Energy Policy, 39(12), 7543-7556. https://doi.org/10.1016/j.enpol.2011.07.031

Snihur, Y., & Tarzijan, J. (2018). Managing complexity in a multi-business-model organization. Long
Range Planning, 51(1), 50-63.

Spiess-Knafl, W., Mast, C., & Jansen, S. A. (2015). On the nature of social business model innovation.
Social Business, 5(2), 113-130.

Sposato, P., Preka, R., Cappellaro, F., & Cutaia, L. (2017). Sharing economy and circular economy. How
technology and collaborative consumption innovations boost closing the loop strategies. Environ-
mental Engineering and Management Journal, 16(9), 1797-1806.

Stal, H. 1., & Corvellec, H. (2018). A decoupling perspective on circular business model implementa-
tion: illustrations from Swedish apparel. Journal of Cleaner Production, 171, 630-643. https://
doi.org/10.1016/j.jclepro.2017.09.249

Stergiou, C., Psannis, K. E., Kim, B.-G., & Gupta, B. (2018). Secure integration of IoT and cloud comput-
ing. Future Generation Computer Systems, 78, 964-975. https://doi.org/10.1016/j.future.2016.11.031

Strandhagen, J. O., Vallandingham, L. R., Fragapane, G., Strandhagen, J. W., Stangeland, A. B. H., &
Sharma, N. (2017). Logistics 4.0 and emerging sustainable business models. Advances in Manu-
Sfacturing, 5(4), 359-369. https://doi.org/10.1007/s40436-017-0198-1

Strukelj, N. (2010). Eco fashion. Tekstilec, 53(4-6), 139-143.

Stubbs, W., & Cocklin, C. (2008). Conceptualizing a “sustainability business model.” Organization and
Environment, 21(2), 103-127. https://doi.org/10.1177/1086026608318042

Su, B., Heshmati, A., Geng, Y., & Yu, X. (2013). A review of the circular economy in China: moving
from rhetoric to implementation. Journal of Cleaner Production, 42, 215-227. https://doi.org/10.
1016/j.jclepro.2012.11.020

Sundararajan, A. (2015). The ‘gig economy’ is coming. What will it mean for work? The Guarduan.
Retrieved on 21 January 2021 from https://www.theguardian.com/commentisfree/2015/jul/26/
will-we-get-by-gig-economy

@ Springer


https://doi.org/10.1080/14606925.2018.1431456
https://doi.org/10.1016/j.ijpe.2019.08.012
https://doi.org/10.1016/j.ijpe.2019.08.012
https://doi.org/10.1108/RJTA-15-01-2011-B007
https://doi.org/10.1504/ijisd.2012.046944
https://doi.org/10.1016/j.jclepro.2015.05.075
https://doi.org/10.1016/j.jclepro.2015.05.075
https://doi.org/10.1016/j.rser.2016.11.179
https://doi.org/10.1016/j.rser.2016.11.179
https://doi.org/10.1016/j.jclepro.2020.121201
https://doi.org/10.1016/j.jclepro.2020.121201
https://doi.org/10.1016/j.enpol.2011.07.031
https://doi.org/10.1016/j.jclepro.2017.09.249
https://doi.org/10.1016/j.jclepro.2017.09.249
https://doi.org/10.1016/j.future.2016.11.031
https://doi.org/10.1007/s40436-017-0198-1
https://doi.org/10.1177/1086026608318042
https://doi.org/10.1016/j.jclepro.2012.11.020
https://doi.org/10.1016/j.jclepro.2012.11.020
https://www.theguardian.com/commentisfree/2015/jul/26/will-we-get-by-gig-economy
https://www.theguardian.com/commentisfree/2015/jul/26/will-we-get-by-gig-economy

998 Scientometrics (2023) 128:957-999

Svensson, G., Eriksson, D., & Padin, C. (2016a). Triple bottom line extended—A bipolar approach of
implementation, assessment and reporting of sustainable business models and sustainable business
practices. International Journal of Business Excellence, 10(2), 139-151. https://doi.org/10.1504/
IJBEX.2016.078016

Svensson, N., & Funck, E. K. (2019). Management control in circular economy. Exploring and theoriz-
ing the adaptation of management control to circular business models. Journal of Cleaner Produc-
tion, 233, 390-398. https://doi.org/10.1016/j.jclepro.2019.06.089

Svensson, G., Hggevold, N., Ferro, C., Varela, J. C. S., Padin, C., & Wagner, B. (2016b). A triple bottom
line dominant logic for business sustainability: framework and empirical findings. Journal of Busi-
ness-to-Business Marketing, 23(2), 153—188. https://doi.org/10.1080/1051712X.2016.1169119

Tao, F., Panneerselvam, J., Holding, T., & Liu, L. (2015). A cloud-based sustainable business model for
effective ICT provision in higher education. In paper presented at the 9th IEEE International Sym-
posium on Service-Oriented System Engineering, IEEE SOSE 2015.

Teece, D. J. (2010). Business models, business strategy and innovation. Long Range Planning, 43,
172-194.

Thangavelu, S. M., Wang, W., & Oum, S. (2018). Servicification in global value chains: comparative analy-
sis of selected Asian countries with OECD. The World Economy, 41(11), 3045-3070.

Thor, A., Bornmann, L., Haunschild, R., Leydesdorff, L., Mutz, R., & Marx, W. (2018). CitedReferencesEx-
plorer (CRExplorer) Manual (for Version 1.9 from July, 16 2018). Retrieved on 25 March 2021 from
https://andreas-thor.github.io/cre/manual.pdf

Tirabeni, L., De Bernardi, P., Forliano, C., & Franco, M. (2019). How can organisations and business mod-
els lead to a more sustainable society? A framework from a systematic review of the industry 4.0.
Sustainability (Switzerland). https://doi.org/10.3390/sul 1226363

Tiscini, R., Testarmata, S., Ciaburri, M., & Ferrari, E. (2020). The blockchain as a sustainable business
model innovation. Management Decision. https://doi.org/10.1108/MD-09-2019-1281

Tukker, A. (2004). Eight types of product—service system: eight ways to sustainability? Experiences from
SusProNet. Business Strategy and the Environment, 13(4), 246-260. https://doi.org/10.1002/bse.414

Tukker, A. (2015). Product services for a resource-efficient and circular economy—A review. Journal of
Cleaner Production, 97, 76-91. https://doi.org/10.1016/j.jclepro.2013.11.049

Turkanovic, M., Holbl, M., Kosic, K., Hericko, M., & Kamisalic, A. (2018). EduCTX: a blockchain-based
higher education credit platform. /EEE Access, 6, 5112-5127. https://doi.org/10.1109/access.2018.
2789929

Turner, C., Moreno, M., Mondini, L., Salonitis, K., Charnley, F., Tiwari, A., & Hutabarat, W. (2019). Sus-
tainable production in a circular economy: a business model for re-distributed manufacturing. Sus-
tainability (Switzerland), 11(16), 19. https://doi.org/10.3390/sul 1164291

Urbinati, A., Chiaroni, D., & Chiesa, V. (2017). Towards a new taxonomy of circular economy business
models. Journal of Cleaner Production, 168, 487-498. https://doi.org/10.1016/j.jclepro.2017.09.047

United Nations. (2021). The sustainable development goals Report 2021. Retrieved March 21, 2021, from
https://unstats.un.org/sdgs/report/2021/The-Sustainable-Development-Goals-Report-2021.pdf

van Bommel, K. (2018). Managing tensions in sustainable business models: exploring instrumental and
integrative strategies. Journal of Cleaner Production, 196, 829-841. https://doi.org/10.1016/j.jclep
10.2018.06.063

Van Raan, A. F. (2004). Sleeping beauties in science. Scientometrics, 59(3), 467-472.

Vandermerwe, S., & Rada, J. (1988). Servitization of business: adding value by adding services. European
Management Journal, 6(4), 314-324.

Vaskelainen, T., & Piscicelli, L. (2018). Online and offline communities in the sharing economy. Sustain-
ability (switzerland). https://doi.org/10.3390/su10082927

Wagner, O., Adisorn, T., Tholen, L., & Kiyar, D. (2020). Surviving the energy transition: development of a
proposal for evaluating sustainable business models for incumbents in Germany’s electricity market.
Energies. https://doi.org/10.3390/en13030730

Wagner, C. S., Roessner, J. D., Bobb, K., Klein, J. T., Boyack, K. W., Keyton, J., Rafols, 1., & Borner,
K. (2011). Approaches to understanding and measuring interdisciplinary scientific research (IDR): a
review of the literature. Journal of Informetrics, 5(1), 14-26.

Whitmore, A., Agarwal, A., & Da Xu, L. (2015). The Internet of Things—A survey of topics and trends.
Information Systems Frontiers, 17(2), 261-274. https://doi.org/10.1007/s10796-014-9489-2

Wilson, F., & Post, J. E. (2013). Business models for people, planet (& profits): exploring the phenomena of
social business, a market-based approach to social value creation. Small Business Economics, 40(3),
715-737.

Wit, B., & Pylak, K. (2020). Implementation of triple bottom line to a business model canvas in reverse
logistics. Electronic Markets. https://doi.org/10.1007/s12525-020-00422-7

@ Springer


https://doi.org/10.1504/IJBEX.2016.078016
https://doi.org/10.1504/IJBEX.2016.078016
https://doi.org/10.1016/j.jclepro.2019.06.089
https://doi.org/10.1080/1051712X.2016.1169119
https://andreas-thor.github.io/cre/manual.pdf
https://doi.org/10.3390/su11226363
https://doi.org/10.1108/MD-09-2019-1281
https://doi.org/10.1002/bse.414
https://doi.org/10.1016/j.jclepro.2013.11.049
https://doi.org/10.1109/access.2018.2789929
https://doi.org/10.1109/access.2018.2789929
https://doi.org/10.3390/su11164291
https://doi.org/10.1016/j.jclepro.2017.09.047
https://unstats.un.org/sdgs/report/2021/The-Sustainable-Development-Goals-Report-2021.pdf
https://doi.org/10.1016/j.jclepro.2018.06.063
https://doi.org/10.1016/j.jclepro.2018.06.063
https://doi.org/10.3390/su10082927
https://doi.org/10.3390/en13030730
https://doi.org/10.1007/s10796-014-9489-2
https://doi.org/10.1007/s12525-020-00422-7

Scientometrics (2023) 128:957-999 999

Worldometers. (2021). Covid-19 coronavirus pandemic. Retrieved February 21, 2021 from https://www.
worldometers.info/coronavirus/

Xue, Y., Wen, Z., Bressers, H., & Ai, N. (2019). Can intelligent collection integrate informal sector for
urban resource recycling in China? Journal of Cleaner Production, 208, 307-315. https://doi.org/10.
1016/j.jclepro.2018.10.155

Yang, M., & Evans, S. (2019). Product-service system business model archetypes and sustainability. Jour-
nal of Cleaner Production, 220, 1156-1166. https://doi.org/10.1016/j.jclepro.2019.02.067

Yang, M., Evans, S., Vladimirova, D., & Rana, P. (2017). Value uncaptured perspective for sustainable busi-
ness model innovation. Journal of Cleaner Production, 140, 1794-1804. https://doi.org/10.1016/j.
jelepro.2016.07.102

Yin, R. K. (2014). Case study research: design and methods. Sage.

Yip, A. W. H., & Bocken, N. M. P. (2018). Sustainable business model archetypes for the banking industry.
Journal of Cleaner Production, 174, 150-169. https://doi.org/10.1016/j.jclepro.2017.10.190

Yli-Huumo, J., Ko, D., Choi, S., Park, S., & Smolander, K. (2016). Where is current research on block-
chain technology?-A systematic review. PLoS ONE, 11(10), e0163477. https://doi.org/10.1371/journ
al.pone.0163477

Youngblood, M., & Lahti, D. (2018). A bibliometric analysis of the interdisciplinary field of cultural evolu-
tion. Palgrave Communications, 4(1), 1-9.

Yung, J. W., Meyer, P. S., & Ausubel, J. H. (1999). The Loglet Lab software: A tutorial. Technological Fore-
casting and Social Change, 61(3), 273-295.

Yunus, M., Moingeon, B., & Lehmann-Ortega, L. (2010a). Building social business models: Lessons from
the Grameen experience. Long Range Planning, 43(2-3), 308-325. https://doi.org/10.1016/j.1rp.2009.
12.005

Yunus, M., Moingeon, B., & Lehmann-Ortega, L. (2010b). Building social business models: Lessons from
the Grameen experience. Long Range Planning, 43(2/3), 308-325.

Zamani, E. D., & Giaglis, G. M. (2018). With a little help from the miners: Distributed ledger technology
and market disintermediation. Industrial Management and Data Systems, 118(3), 637-652. https://
doi.org/10.1108/IMDS-05-2017-0231

Zanjirchi, S. M., Rezaeian Abrishami, M., & Jalilian, N. (2019). Four decades of fuzzy sets theory in opera-
tions management: Application of life-cycle, bibliometrics and content analysis. Scientometrics,
119(3), 1289-1309. https://doi.org/10.1007/s11192-019-03077-0

Zhang, J., Yu, Q., Zheng, F., Long, C., Lu, Z., & Duan, Z. (2016). Comparing keywords plus of WOS and
author keywords: A case study of patient adherence research. Journal of the Association for Informa-
tion Science and Technology, 67(4), 967-972. https://doi.org/10.1002/asi.23437

Zhang, W., Guo, J., Gu, F., & Gu, X. (2018). Coupling life cycle assessment and life cycle costing as an
evaluation tool for developing product service system of high energy-consuming equipment. Journal
of Cleaner Production, 183, 1043-1053. https://doi.org/10.1016/j.jclepro.2018.02.146

Zott, C., & Amit, R. (2010). Business model design: An activity system perspective. Long Range Planning,
43(2-3), 216-226. https://doi.org/10.1016/j.1rp.2009.07.004

Zott, C., Amit, R., & Massa, L. (2011). The business model: Recent developments and future research.
Journal of Management, 37(4), 1019-1042.

Zufall, J., Norris, S., Schaltegger, S., Revellio, F., & Hansen, E. G. (2020). Business model patterns of sus-
tainability pioneers—Analyzing cases across the smartphone life cycle. Journal of Cleaner Produc-
tion. https://doi.org/10.1016/j.jclepro.2019.118651

Zupic, 1., & Cater, T. (2015). Bibliometric methods in management and organization. Organizational
Research Methods, 18(3), 429-472.

Springer Nature or its licensor (e.g. a society or other partner) holds exclusive rights to this article under
a publishing agreement with the author(s) or other rightsholder(s); author self-archiving of the accepted
manuscript version of this article is solely governed by the terms of such publishing agreement and applicable
law.

@ Springer


https://www.worldometers.info/coronavirus/
https://www.worldometers.info/coronavirus/
https://doi.org/10.1016/j.jclepro.2018.10.155
https://doi.org/10.1016/j.jclepro.2018.10.155
https://doi.org/10.1016/j.jclepro.2019.02.067
https://doi.org/10.1016/j.jclepro.2016.07.102
https://doi.org/10.1016/j.jclepro.2016.07.102
https://doi.org/10.1016/j.jclepro.2017.10.190
https://doi.org/10.1371/journal.pone.0163477
https://doi.org/10.1371/journal.pone.0163477
https://doi.org/10.1016/j.lrp.2009.12.005
https://doi.org/10.1016/j.lrp.2009.12.005
https://doi.org/10.1108/IMDS-05-2017-0231
https://doi.org/10.1108/IMDS-05-2017-0231
https://doi.org/10.1007/s11192-019-03077-0
https://doi.org/10.1002/asi.23437
https://doi.org/10.1016/j.jclepro.2018.02.146
https://doi.org/10.1016/j.lrp.2009.07.004
https://doi.org/10.1016/j.jclepro.2019.118651

	Green and sustainable business models: historical roots, growth trajectory, conceptual architecture and an agenda for future research—A bibliometric review of green and sustainable business models
	Abstract
	Introduction
	Background literature
	The business model concept and its building blocks
	From the BM concept to GnSBMs
	GnSBM and industry 4.0
	Product-service systems
	Circular BMs
	Sharing BMs
	Social BMs

	Methodology and results
	Research design and selection of techniques to address RQs
	Compilation of bibliometric data
	Analysis and visualization of results
	Data cleaning and pre-processing

	Exploring the historical roots of research on GnSBMs using RPYS
	Historical peaks in the evolution of research on GnSBMs

	Sleeping beauties in the history of research on GnSBMs
	Drawing the growth trajectory and life cycle of research on GnSBMs
	Mapping the conceptual structure of research on GnSBMs
	A strategic diagram for research from 2002 to 2013
	A strategic diagram for research from 2014 to 2020

	Towards an agenda for future research
	Discussion and conclusions
	Implications for theory development
	A note on post-pandemic recovery
	Limitations and conclusions

	References




