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ARTICLE INFO ABSTRACT
Keywords: A sustainable business model (SBM) has become an inevitable trend for the traditional business
Sustainable business model model to follow the development of the times. Based on scientometrics, we explored and visually

Sustainable development analyzed SBM’s hotspots and emerging trends using the references co-citation networks, land-

\C/ge;pizceer mark references, burst references, keywords co-occurring networks, timeline map, and burst
VIEW! . . . . . :

Visualization keywords indicators. Our findings consist of four aspects: hotspots and emerging trends, hotspots
Scientometrics evolution history, landmark references, and burst references evolution history. First, the core

hotspots are “sustainable innovation” and “open innovation”. Second, the main hotspots have
evolved from “sustainable innovation,” “strategy,” “performance,” and “supply chain” from 1998
to 2012 into “resource-based view,” “product-service system,” “China,” “life cycle assessment,”
and “conceptual framework” in 2013-2017. And “circular economy,” “renewable energy,” “value
creation,” “decarbonization” have appeared since 2019, which are emerging trends of SBM.
Third, we have found ten landmark references in total. Articles written by Bocken & Short, Boons
& Ludeke-Freund, and Zott & Amit are the three most landmark references that significantly
impact the whole field. Last, the top 10 cited references have burst since 2011 and lasted until
2022. The article written by Teece became a long-term cited hotspot from 2011 to 2018.
Moreover, the article written by Geissdoerfer & Vladimirova, which burst in 2020-2022, was the
most cutting-edge. This research aims to enrich the existing research theories related to SBM and
help governments and enterprises capture hotspots and emerging trends of SBM so that they can
better understand and study SBM.

»

»

1. Introduction

Peter Drucker believes that the competition among enterprises in the 21st century is ultimately the competition of business models
[1]. For a long time, the business model has been a key means for all walks of life to study how economic entities make profits.
However, with the development of the times, some traditional business models will eventually be eliminated [2-5]. Under the in-
fluence of the wave of global low-carbon economic development and the rapid expansion of consumer demand for eco-friendly
products, more and more enterprises have begun to carry out green innovation in the business model [6-10]. Their existing tradi-
tional business models are also developing and transforming into SBMs (Sustainable Business Models) [11-14]. An SBM is not only a
profit model that helps enterprises achieve sustainable development [15,16], but more critically, it can also significantly improve the
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environment compared to the traditional business model [17]. SBM is generally considered a more social, environmental, and eco-
nomic development approach to managing [18-21].

Figs. 1 and 2 show the reference’s publications and citations in the WOS (Web of Science) Core Collection over time. The research
history of SBM began in 1998. SBM was in the low research ebb from 1998 to 2005, with very low publications and citation times of
close to zero. However, SBM literature has gradually been cited since 2005, and from 2005 to 2015, SBM’s publications and citations
increased, but the increase was insignificant. Hence, this period is the rising period of SBM research. After 2015, the number of
publications and citations of SBM showed a steep growth, indicating that SBM has entered its research upsurge and become a hot topic.

Although the scope of previous references is extensive, SBM research has two noticeable gaps. First, in terms of content, there needs
to be an article to discuss what scholars are most concerned about SBM now and in the future by exploring the hotspots and emerging
trends in SBM. Second, methodologically, there need to be a review article to visualize the hotspots and emerging trends in SBM with a
practical methodology. Hence, these gaps affect new entrants to SBM. Because they can’t find research focus and direction of SBM, they
may give up their research despite their interest in SBM. Therefore, in terms of content, we explore the hotspots and emerging trends to
make readers understand what scholars are most concerned about now and in the future. Methodologically, we choose scientometrics,
combining mathematics and statistics to show the hotspots and emerging trends in SBM quantitatively and visually. As a result, both
professional and non-professional researchers can quickly find essential information such as landmark references and research topics,
see the research core and direction in the field, grasp the whole picture, and find the starting point for their future research.

Hence, to contribute to the existing literature by increasing the interest in reading, inspiring readers’ thinking about SBM, and
attracting readers to have deep and diversified research on SBM in the future, we aim to answer the following research questions:

Rql. What are the knowledge landscapes of SBM?
Rq2. What are the hotspots of SBM, and how to evolute in the past 25 years?
Rq3. What are the emerging trends of SBM?

To answer our Rql, we have generated the knowledge landscape of SBM by the reference’s co-citation network, landmark refer-
ences, burst references, the keywords co-occurring networks, timeline map, and burst keywords indicators. Then, based on the
knowledge landscapes, we answered our Rq2 and Rq3.

To answer our Rq2, we have found 30 hotspots, namely, “sustainable innovation,” “open innovation,” “social entrepreneurship,”
“corporate social responsibility,” “sharing economy,” “creating integral value,” “sustainable niche markets,” “value acquisition,” and
“manufacturing companies.” In addition, we noted that during the past 25 years, the main hotspots have evolved from “sustainable
innovation,” “strategy,” “performance,” and “supply chain” in 1998-2012 into “resource-based view,” “product-service system,”
“China,” “life cycle assessment” and “conceptual framework™ in 2013-2017. Furthermore, since 2019, “circular economy,” “renewable
energy,” “value creation,” and “decarbonization” have been the new hotspots.

Lastly, to answer our Rq3, we have found that “circular economy,” “renewable energy,” “sharing economy,” “value creation,”
“barriers,” and “decarbonization” are emerging trends of SBM. These answers are also significant findings of our paper which deepen
readers’ understanding of SBM. Based on scientometrics, our research reduces the tedious feeling of researchers dealing with a massive
amount of information about SBM, decreases the difficulty for them to digest information, attracts their interest in SBM, and promotes
the research and development of SBM.

The rest of the paper proceeds as follows: Section 2 discusses the existing literature in SBM. Section 3 describes the data sources and
tools used. Section 4 presents the results from visualization and analysis of the hotspots and emerging trends in SBM through reference
indicator (references co-citation networks, landmark references, burst references) and keyword indicator (keywords co-occurring
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Fig. 1. The number of publications of all references retrieved on SBM (Sustainable Business Model) versus time.
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Fig. 2. The number of citations of all references retrieved on SBM (Sustainable Business Model) versus time.

networks, timeline map, and burst keywords) generated by CitespaceV and VOSviewer. Section 5 discusses new findings, the
managerial and practical implications, and recommendations. Ultimately, we give the conclusions, research limitations, and prospects.

2. Literature review

In line with existing literature, we construct a knowledge structure about SBM by introducing five essential theories: business
model, SBM, sustainable innovation, open innovation, and a circular economy.

2.1. Business model

The term “business model” was used in the early 1840s and still attracts much attention in academic literature. A business model is
an architecture that includes products, services, and information flows, and this architecture also describes the roles, potential benefits,
and revenue sources of participants [22]. It is also an interdependent system of activities run by enterprises and their partners and an
essential mechanism for linking their actions to each other [23]. The business model helps enterprises capture, create, and deliver
value [24] and affects various essential parts of corporate governance, such as its culture and performance [25]. Enterprises can also
gain a sustainable competitive advantage by improving their business models [26]. An excellent business model can even drive green
development growth [27]. A business model is also being more widely used in education [28,29], healthcare [30,31], leisure [32,33],
and many other areas [34,35] in humanities. Given this, the attention to the business model is increasing.

2.2. Sustainable business model

An SBM is an inevitable type of business model developing with the times. It is a business model in which multiple stakeholders
actively take management actions that can create value for the enterprise from a long-term perspective [36]. Besides enterprises, SBM
also designs value for society and the environment [37]. It describes how organizations sustainably create, deliver, and capture value
in the economy, community, and culture [38]. Therefore, SBM will enhance enterprises’ competitive advantages [39-41]. Besides, the
implementation of SBM also contributes to creating long-term values [42], creating social value and maximizing social benefits [43],
achieving sustainable goals [40], obtaining reliable income [44], and gaining corporate reputation and resilience [45]. Therefore, SBM
can generate value and substantially impact the local environment [46,47], develop our current consumer society, and integrate
sustainable development into our lifestyles [48].

2.3. Sustainable innovation

Enterprises increasingly develop innovations coordinating economic, environmental, and social goals (i.e., sustainable innovation)
to adhere to sustainable development [49]. Sustainable innovation can be broadly defined as innovation that must consider the needs
of the environment, society, and future generations [50]. Sustainable development is a new concept in business practice [51]. It plays a
leading role in transforming and upgrading enterprises, and the new business model is increasingly becoming a typical form of sus-
tainable innovation [52-55]. Sustainable innovation involves stakeholders and crosses the internal boundaries of the organization,
requiring companies to adopt a proactive attitude and fundamentally modify their business models [56]. A sustainable innovation
strategy is implemented in the business model to improve its economic performance and competitiveness in the market [26]. Some
enterprises have incorporated a sustainable development strategy into their business model, and they can gain a sustainable
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competitive advantage by improving their sustainable innovation strategy in their business model [57]. The primary purpose of en-
terprises in implementing sustainable innovation is to reduce the damage to the environment. However, financial constraints are
significant barriers for enterprises to achieve sustainable innovation [58].

2.4. Open innovation

Open innovation is a widely used concept in academia, industry, and policymaking [59-61]. It has many benefits and tangible
results for participants [62] and has been widely recognized in innovation management [63]. Open innovation is a way of organi-
zational research and development (R&D) [64] and a collaborative model to improve business performance [65]. It is also an inno-
vation strategy that enterprises adopt by integrating knowledge from inside and outside the enterprise, using their knowledge, and
exploring the understanding of their environment [66]. Open innovation is increasingly being introduced into the business model
design of international and national organizations to create value [67]. Any open innovation business model must consider the
relationship between value creation and value acquisition of all participants in the value network [68]. Organizations can develop
their competitive advantage by adopting open innovation to embed sustainable development in their strategies and business models
[69] and improve their ability to undertake and achieve market absorption of innovation [70]. Sustainable open innovation has
become a unique problem of the intersection of open innovation and sustainable development concepts. It is also a challenge to the
future business model of enterprises [71].

2.5. Circular economy

The circular economy organizes an industrial system, supporting elasticity by decoupling economic growth from material con-
sumption [72]. It attracts the interest of business leaders, policymakers, and scholars because of its potential to contribute to a more
resilient, prosperous, and resource-efficient economy [73]. The circular economy is a sustainable development model that reduces the
environmental impact and enables products to be recycled effectively [74]. To promote sustainable development, global organizations
should transform into a circular economy [75]. However, organizations need help transitioning to a circular economy [76]. They often
need clarification about the impact of the circular economy on themselves [77]. Compared with the linear economy, the circular
economy can solve the contradiction between social development and resource utilization, promote material circulation [78] and
ensure sustainable development [79]. The transition to a circular economy requires enterprises to actively participate in more sus-
tainable practices [80] and challenge the linear logic of value creation, which still exists in most industries [73]. As a result, enterprises
need to create new business models to achieve stronger value propositions and delivery [81].

3. Methodology
3.1. The choice of methodology

Scientometrics is a fundamental scientific theory for systematically evaluating information [82]. We choose scientometrics which
combines mathematics and statistics to show the hotspots and emerging trends in SBM systematically and quantitatively. There are
four main reasons to use scientometrics. Firstly, scientometrics seeks to understand, quantify, and predict research activities and
results [83]. Its focus is not only on the information derived from the literature but also on the essential relationship and analytical
quality of the literature explored by researchers [84]. Hence, it supports our aim to help readers understand SBM and know the focus of
scholars and emerging trends in SBM by extracting information from references and exploring the essential relationship among them.
Secondly, scientometrics can be applied in social science research [85], which aligns with our research nature. Thirdly, bibliometric
analysis, citation analysis, keyword analysis, and cluster analysis are the most critical research methods in scientometrics [86]. They
help explore hotspots and emerging trends in SBM. Finally, scientometrics provides reliable, transparent, and related results [87].
Nowadays, many research studies evaluate a field with scientometrics [88-92]. Hence, using scientometrics can ensure the correctness
and reliability of results.

3.2. The choice of tools

Besides hotspots and emerging trends exploration, we also focus on visualization to make our research results vivid. Information
visualization can help researchers to understand complex information more directly [93]. Moreover, Ware (2020) also states that this
technology allows information to be more readily understood [94]. Meanwhile, there are many ways to visualize data. Dzemyda et al.
(2013) and Shen et al. (2019) classify several common types of visualization ways as “line, plot, map, parallel coordinates, and radial
coordinates” [95,96]. Nowadays, there are many information visualization tools [97,98]. Citespace, developed by Dr. Chaomei Chen
and VOSviewer, created by van Eck, NJ, and Waltman, L, are the most used and reliable visualization tools. Visualization has clarity
and user-friendliness with VOSviewer [99]. Its function is beneficial for displaying large bibliometric maps in a way that is easy to
explain [100]. Citespace is an effective tool for analyzing reference information by visualizing models and potential trends in a field
[101,102]. Because of the availability, ease of operation, and reliability recognized by most scholars of Citespace and VOSviewer, we
finally chose them as our visualization analysis tools. Although the parameter settings and specific steps of different knowledge graphs
generated by Citespace and VOSviewer are different, we will not give a unified explanation here. And we will explain the operation
details to generate each knowledge graph in Section 4.
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3.3. The research query

We choose, combine, and structure our search queries based on different interpretations of the research objects [103]. Hence, our
research keywords depend on the research scope of SBM. Therefore, the definition of SBM is essential, as according to its description,
SBM is to integrate sustainability into a series of value-related activities such as value proposition, value capture, and value delivery for
the sustainable development of enterprise, society, and the environment. Hence, a deep understanding of “sustainability” is the key to
delineating the boundary of SBM research. We find some essential aspects of sustainability in the study of Harris (2003) as follows.
First, an economically sustainable model must ensure the continued production of goods and services. Hence, we extract “continuable,
” “continual,” and expand “circular.” Second, an environmentally sustainable model must maintain stable resources and avoid
over-exploiting renewable resources. Hence, we draw “renewable.” Third, an industry-ecologically sustainable model must realize
reform and greening. So, we extract “green” [104]. Lastly, we include “business mode,” “commercial model,” and “commercial mode”
to describe the business model in our research query.

3.4. Running research query & the choice of database

The Web of Science (WoS), Scopus, and the Engineering Index (EI) are all internationally famous databases. However, EI mainly
contains important references in engineering and technology, which aligns differently from our research. So, we exclude EI data and
focus on WoS and Scopus. The WoS Core Collection (1900-present) has a better reference quality than the other databases. We
searched SBM in these two databases. In WoS Core Collection, the query is TS = (“business model” or “business mode” or “commercial
model” or “commercial mode”) AND TS = (green* or sustain* or environmental* or continuable or continual or renewable or “circular
economy”). In Scopus, the query is TITLE-ABS-KEY (“business model” or “business mode” or “commercial model” or “commercial
mode™) AND TITLE-ABS-KEY (green* or sustain* or environmental* or continuable or continual or renewable or “circular economy™).
The * at the top of some words represents a collection of words obtained by morphological changes with the word as the root. Although
the data returned by Scopus was significantly more than the WoS Core Collection, the references with the highest correlation rank did
not focus on SBM but only mentioned SBM in some descriptions. Hence, the Scopus sample has a weak correlation with SBM.
Therefore, we choose WoS Core Collection as our database.

3.5. Collecting and cleaning data & essential explanation

We retrieved 3664 references (language is included in English only) on (26/11/2021) using the query TS = (“business model” or
“business mode” or “commercial model” or “commercial mode”) AND TS = (green* or sustain* or environmental* or continuable or
continual or renewable or “circular economy”), from WoS Core Collection (See Table 1). We only keep two literature types of articles
and reviews to refine the later visual maps while running CitespaceV and VOSviewer. Hence, there were 2783 references, including
2537 articles and 246 reviews. More importantly, our dataset includes 3664 references from WoS Core Collection and their cited
references. Although according to Citespace, the number of cited references is enormous and contains 115376 valid references.
Therefore, the data sources of these cited references analyzed by the software are not limited to WoS Core Collection, which enhances
the credibility of running results. To ensure the repeatability of the operation, we also present the dataset as supplementary material.

4. Results and discussion

We use CitespaceV and VOSviewer to generate visualization results of references and keywords to study SBM. Regarding reference
results, we use the co-citation analysis, landmark reference analysis, and burst reference analysis of CitespaceV to explore the hotspots,
emerging trends, landmark references, and the evolution of burst references in SBM. Regarding keyword results, we use the co-
occurring keyword network of VOSviewer to display the cooperation between keywords. We also use the timeline map of co-
occurring and burst keywords of CitespaceV to trace the evolution footprint of hotspots in SBM. Finally, we explain the terms’
meaning, visualization steps, and visualization results for clarity.

4.1. References as indicators

According to the following operations, we extract our results from the co-cited reference network. When setting CitespaceV, time
slicing is defined from 1998 to 2022, and node type is cited reference. Furthermore, we use the top N = 100 algorithm, indicating that the
software will select the 100 most frequently cited documents in each time slice. Hence, the higher the N value, the more content it
includes. Moreover, there is no pruning on our network.

Table 1

Search results about SBM.
Data source SCIE SSCI CPCI-S CPCI-SSH ESCI
Core collection 1556 1817 711 387 475
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4.1.1. The landscape of co-cited reference clusters

The co-cited reference means that they have a co-citation relationship if the same article cites two (usually mentioned references).
The co-cited references are classified into clusters according to different topics. Hence, we generate the clusters according to the
keyword index by using the find clusters of clusters function in the menu bar. We generate 66 clusters by running 115376 valid
documents. We illustrate the ten most significant clusters in Fig. 3. According to the signature, the modularity that measures the clarity
of modularization in a network [105] is 0.6955, demonstrating that the specialties of SBM could be defined clearly in the view of
co-citation clusters.

Furthermore, the mean silhouette, which reflects the quality of the whole clustering configuration [106], is 0.8875, proving that
the quality of the cluster is high. The caliber of a co-citation cluster depends on the values of modularity and the silhouette mean
jointly. The closer they are to 1.0, the better caliber the cluster has [107]. Therefore, the aggregation quality and analyzability of this
co-citation network are high.

The cluster size represents the average number of documents it contains, which can directly reflect the hot topics. The cluster nodes
show different cited literature. The connection between nodes is called a co-citation line, and its color indicates the time when
literature was first co-cited [108]. Corresponding to the color card on the right, the closer the color is to the red color, the more frontier
the cited literature is. As Fig. 3 illustrates, the clusters are mainly blue and green, and there are no gray or white clusters, which shows
that the hot topics related to SBM primarily came into existence after 2012 and centrally appeared in 2015, 2016, and 2017. Fig. 3
shows that “sustainable innovation” and “business model innovation” are hot research topics. In addition, “circular economy” may be
the hotspot in the future as the color of cluster # 2 is closest to red. The co-citation lines are dense in cluster #0, cluster #1, and cluster
#3, which indicates that there are plenty of co-cited references in the three clusters. The color of the three clusters’ co-citation lines
shows that the first co-citation was between 2013 and 2015. Hence, sustainable innovation, business model innovation, and sus-
tainable energy are often studied together from 2013 to 2015.

In CitespaceV, we choose the summary table of clusters function in the menu bar. Then we got Table 2. It summarizes the infor-
mation on clusters obtained from two different algorithms, which provides more robust evidence for further analysis of hotspots and
emerging topics of SBM. We present cluster ID (cluster identification), size (number of items contained in the cluster), silhouette (the
quality and consistency within the cluster), and mean year means (average time of publication of all documents in a cluster).
Furthermore, we present two clustering algorithms provided in CitespaceV: LSI (late semantic indexing) and LLR (log-likelihood ratio).
However, the LLR algorithm always gives the best results. Cluster #0 contains 97 references, and the mean publication time of the
literature is 2013, which is in the middle and later stages of the whole research period.

Therefore, “sustainable innovation” is the hottest research topic and has a promising frontier. Sustainable innovation is a model
based on sustainable development that currently many public policies encourage [109]. Based on the existing research, sustainable
innovation’s and SBM’s effects are mutual. On the one hand, sustainable innovation is an effective means for the traditional business
model to gradually turn to a green business model, which plays a role in the value chain and proposition. Hence, introducing the
concept of sustainable innovation into business models will generate SBM [110,111].

On the other hand, SBM is an essential means for enterprises to improve sustainable innovation ability [112], build a sustainable

st
paceExamplesioput £ arcivioview
- UREe3.0, LiNe5, LBY=5, =20

o175 o

: : ’ : 2022
yice business model innovation = o

2020
2019
2018
2017
2016
2015
2014
2013

Geissrioerfer M (2017) igif

o 22 2
ble inng@yation
i) en'NMP (2016) ;gg:
2007
2006
2005
2004
2003
2002
2001
2000
1999
1998

2

#5 social

CiteSpace
r—"..'- -
_

Fig. 3. A landscape of the co-cited reference clusters (1998-2022).



C. Lietal Heliyon 9 (2023) e18446

Table 2
Summary of top 10 Clusters.

Cluster ID Size Silhouette Mean (Year) Label (LSI) Label (LLR)

0 97 0.809 2013 sustainable business model sustainable innovation

1 84 0.832 2011 business model innovation business model innovation
2 69 0.975 2017 manufacturing companies circular economy

3 64 0.833 2011 renewable energy sustainable energy

4 28 0.945 2009 sustainable business thinking value mapping

5 25 0.94 2010 B Corp social entrepreneurship

6 24 0.963 2008 service business model innovation service business model innovation
7 22 0.888 2011 product-service system product-service system

8 18 0.933 2012 sharing economy sharing economy

9 16 0.951 2010 creating integral value creating integral value

innovation system [113] and sustainable innovation practice [57,114], and play a strategic guiding role [37,115,116]. Cluster #2
comprises 69 references; the publication average year is 2017, which is relatively new. It also has the highest S (Silhouette) value
concurrently. The S value can reflect the homogeneity of the content in the clustering. The clustering result is more meaningful if the S
value is higher than others [117]. Hence, “circular economy” is the most cutting-edge research topic. The circular economy has gained
increasing attraction in academic fields as an alternative model to minimize resource depletion, waste, and emissions [118].
Furthermore, the circular economy is an SBM to achieve business goals without environmental damage [119,120]. Additionally,
the circular economy is the background of previous research on SBM [121,122] and is a tool for designing and implementing SBM [38,
123-125]. Future research on SBM can explore circular economy and investigate implementation strategies of SBM for sustainable
development. Alternatively, it is necessary to further study the circular and green development of the enterprise and social economy
through implementing SBM. Besides, we also notice that “social entrepreneurship,” “sharing economy,” and “creating integral value”
are also hotspots in SBM. Therefore, we analyze these hotspots to generate research inspiration for readers. For example, “social
entrepreneurship” shows that the design or implementation of SBM essentially encourages enterprises to apply social responsibility
more than before. Hence, corporate leaders can better demonstrate their social entrepreneurship. In addition, social entrepreneurship
urges enterprises to pay more attention to sustainable development and then constantly try the sustainable reform of the business
model; the “sharing economy” shows that embedding such a way of creating value by sharing idle resources into an enterprise’s
existing business models can help them to promote the implementation of SBM successfully. Moreover, the hotspot, “creating integral
value,” reflects that compared with other enterprises, enterprises that develop or implement SBM are not only concerned about the
value of individual assets but also pay more attention to the integrity of enterprise value from the perspective of continuous operation.

4.1.2. Landmark references

The landmark references are the references that have made significant contributions (the references that have high citations).
Citation counts in Citespace represent the acceptance of knowledge contribution in a discipline [126]. First, we generate a co-citation
network and present the references’ titles, years, authors, and citation times. Then, we extract the most frequently cited references
from 1998 to 2022, discuss their landmark significance, and present them in Table 3. We note that landmark references were published
after 2010 and mainly around 2016, which shows that landmark references appeared relatively late during the study period from 1998
to 2022. Nevertheless, many of the viewpoints in these documents are from the current era, which may be a significant guide for the
future study of SBM. The top two cited articles, written by Bocken et al. (2014) and Boons and Ludeke-Freund (2013), are the most

Table 3
Top 10 cited references ranked by citation counts.
Rank  Research hotspots of extraction References Citation Cluster-
counts D

1 Origin and development Bocken NMP, 2014, J CLEAN PROD, V65, P42, DOI 10.1016/j. 441 0
jclepro.2013.11.039

2 Value chain Boons F, 2013, J CLEAN PROD, V45, P9, DOI 10.1016/j.jclepro.2012.07.007 337 0

Value proposition
3 Information integration Zott C, 2011, J MANAGE, V37, P1019, DOI 10.1177/0149206311406265 226 1
technology

4 Conceptual framework Bocken NMP, 2016, J IND PROD ENG, V33, P308, DOI 10.1080/ 165 2
21681015.2016.1172124

5 Sustainable niche markets Schaltegger S, 2016, ORGAN ENVIRON, V29, P3, DOI 10.1177/ 159 0
1086026615599806

6 Value acquisition Evans S, 2017, BUS STRATEGY ENVIRON, V26, P597, DOI 10.1002/bse.1939 157 0

7 Circular economy Geissdoerfer M, 2017, J CLEAN PROD, V143, P757, DOI 10.1016/j. 151 2
jclepro.2016.12.048

8 Framework Joyce A, 2016, J CLEAN PROD, V135, P1474, DOI 10.1016/j.jclepro.2016.06.067 146 0

9 Circular economy Ghisellini P, 2016, J CLEAN PROD, V114, P11, DOI 10.1016/j. 136 2
jclepro.2015.09.007

10 Product-service system (PSS) Tukker A, 2015, J CLEAN PROD, V97, P76, DOI 10.1016/j.jclepro.2013.11.049 135 2
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influential, and the landmark references written by Evans et al. (2017) and Geissdoerfer et al. (2017) are the forefronts.

According to the clustering topic, the references with Rank numbers 1, 2, 5, 6, and 8 belong to cluster #0 and focus on “sustainable
innovation.” Bocken and Short (2014) explore the mechanisms and solutions for business model innovation that promote sustainable
development by introducing eight SBM archetypes to describe the mechanisms and solutions that may help establish SBM [127]
(reference Rank 1). Boons and Ludeke-Freund (2013) study the concept of a business model combined with sustainable innovation and
introduce critical factors such as value chain and value proposition [53] (reference Rank 2). Schaltegger et al. (2016) establish a
theoretical framework to analyze the evolution path of the business model of a sustainable niche market and traditional mass-market
aiming at sustainable development [128]. Evans and Vladimirova (2017) introduce five propositions on SBM’s value acquisition,
laying the foundation for the SBM innovation concept. The article [129] studies the sustainable development of organizations by
providing a framework of the triple business model canvas (reference Rank 8). Cluster #1, with the theme “business model innovation,
” only contains reference Rank 3. Zott et al. (2011) emphasize that integrating information technology in the sharing economy
positively impacts the innovation of business models based on the discussion of the bank business model [130]. The remaining four
articles [131,132-134] are associated with cluster #2 and present the “circular economy” as their narrative. Reference 4 designs a
strategic framework to guide the shift from a linear business model to circular development. Reference 7 discusses the connection and
difference between the circular economy and sustainability concepts. It emphasizes that circular economy is defined as a regeneration
system that reduces the waste of resources by employing remanufacturing. At the same time, sustainability is a state of balance be-
tween the economy, society, and the environment. Reference 9 proposes that the circular economy is a reliable theoretical framework
for improving business models. The last reference state that a PSS (product-service system) can give users a higher value from both
tangible and intangible aspects. Also, due to the low creation cost of PSS, it promotes the circular development of the enterprise to a
certain extent, although the usage of PSS requires a radical change in the business model.

4.1.3. Burst references

Burst references refer to suddenly discovered references or highly cited references during a period. For instance, a reference
published long ago and was not cited for a while suddenly gets a high citation record and becomes a ‘star literature’ for a period. Hence,
we obtain burst reference results using the burstness tab in the control panel. Moreover, the intensity of the burst reveals how much
people care about a particular topic [135]. Hence, we select and describe the top ten cited literature with the most vigorous burst to
show the more representative results. The listed references in Table 4 show no burst reference in SBM before 2011. However, it does
not mean that these studies are of no significance to the research on SBM. The lack of burst references until 2011 may be due to the
United Nations Conference on Sustainable Development convening in Rio de Janeiro, Brazil, in 2012. The conference was the next
large-scale and high-level meeting on international sustainable development after the 1992 United Nations Conference on Environ-
ment and Development and the 2002 World Summit on Sustainable Development in Johannesburg, South Africa. Hence, the con-
ference in 2012 attracted a high degree of attention to sustainability again, so the references to SBM began to burst.

Table 4 shows that Teece (2010) was the earliest literature bursting after 2011 and was published in Long Range Planning. Its burst
lasted from 2011 to 2018, with an intensity of 50.65, lasting for a long time and much stronger than the rest of the literature, which
indicates that this literature has been cited as a hotspot and plays a leading role in the field of SBM. Furthermore, we show the citation
history of the article [136] in Fig. 4, having a total of 183 citations, and its citation increased significantly from 2017 to 2018, peaking
in 2018. Hence, strategic analysis is the key to SBM, and the specific implementation of SBM is also related to its position in the value
chain, which means the performance of SBM will be different in different locations of the enterprise management link.

The article [137] was published in the same journal as the article [136] entitled “Business Model Evolution: In Search of Dynamic

Table 4
Top 10 references with the most vigorous citation bursts.

References Year Strength  Begin  End 1998-2022

Teece DJ, 2010, 2010 50.65 2011 2018
LONG RANGE PLAN https://doi.org/10.1016/j.1rp.2009.07.003

Demil B, 2010, 2010 18.7 2012 2018
LONG RANGE PLANN https://doi.org/10.1016/j.1rp.2010.02.004

Casadesus-Masanell R, 2010, LONG RANGE PLANN https://doi.org/10.1016/j.1rp. 2010 19.05 2013 2018
2010.01.004

Yunus M, 2010, 2010 179 2013 2018
LONG RANGE PLANN https://doi.org/10.1016/j.1rp.2009.12.005

Stubbs W, 2008, 2008 16.92 2014 2016
ORGAN ENVIRON https://doi.org/10.1177/1086026608318042

Hockerts K, 2010, 2010 8.76 2015 2018
J BUS VENTURING https://doi.org/10.1016/j.jbusvent.2009.07.005

Baumgartner, R, 2017, 2017 7.41 2017 2019
J CLEAN PROD https://doi.org/http://doi.org/10.1016/j.jclepro.2016.04.146

Klewitz J, 2014, 2014 5.57 2018 2020
J CLEAN PROD https://doi.org/10.1016/j.jclepro.2013.07.017

Manninen K, 2018, 2018 9.58 2019 2020
J CLEAN PROD https://doi.org/10.1016/j.jclepro.2017.10.003

Geissdoerfer M, 2018, 2018 19.85 2020 2022

J CLEAN PROD https://doi.org/10.1016/j.jclepro.2018.06.240
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Fig. 4. Citation history of Teece (2010).

Consistency,” which began to burst from 2012 to 2018. They state that the evolution of the business model is a dynamic process, and
sustainability depends on whether managers identify the impact of a single element, such as the value proposition and customer
relationship of the business model on itself. In 2010, two articles written by Casadesus-Masanell et al. and Yunus et al. began to burst
simultaneously. Casadesus-Masanell and Ricart (2010) argue that establishing a sustainable competitive advantage is the core issue of
business model design, and enterprises should be able to constantly break the original market competition rules and standards and
gradually design a business model with a sustainable competitive advantage, to create sustainable growth of value [138]. On the other
hand, Yunus et al. (2010) pay much attention to the problem of CSR (corporate social responsibility) [139]. They mainly discuss
establishing the business model of social enterprises and the value acquisition model. Hence, the business model of social enterprises
should pay attention to the contribution to society and recover all the costs to obtain profits like ordinary enterprises to achieve
sustainable development. The burst duration of these three articles was not short, and the burst value was relatively high, indicating
that they also had a particular citation heat from 2012 to 2018. The Journal of Organization & Environment published a reference
named Conceptualizing a “Sustainability Business Model” in 2014, and its burst began in 2016. First, Stubbs and Cocklin (2008)
conceptualize SBM and mention that organizations implementing SBM must develop internal structures and focus on organizational
culture to achieve real sustainability [140]. Then from 2015 to 2018, the document [141] began to burst, and the authors state that
new entrants in an industry may pay more attention to sustainable development opportunities than existing ones and are often more
likely to achieve sustainable development innovation.

Furthermore, concerning sustainable entrepreneurship, Schaltegger and Wagner (2011) also show that a dynamic market envi-
ronment and social goals can be combined with sustainable innovation through social and institutional entrepreneurship [142].
Finally, in 2017, with the change in customer demand, the article [143] began to burst. The authors explain that changing the
traditional product-selling model to a product-service system will significantly increase products’ positive impact on the environment
and society. Moreover, introducing product life cycle assessment could promote the sustainable development of the business model.

The article [144] published in the Journal of Cleaner Production began to burst in 2018. The authors state that sustainable or
ecological strategies will likely revolutionize SMEs (Small and Medium Enterprises). In 2019, the article [145] “Do circular economy
business models capture intended environmental value propositions?” began to burst. The document mentions that the CE (circular
economy) principle can be embedded in the value proposition of SBMI, making CE the driving force of sustainability. They design an
evaluation framework to analyze the environmental value proposition of the circular business model and conclude that the user’s
choice of product or service is crucial to realizing the value proposition; if the product or service does not have the final user, it will not
be able to create environmental value. The burst of these two papers was relatively new, lasting until 2020, indicating that their
viewpoints have a particular frontier and are reasonably popular. The study [36] was also published in the Journal of Cleaner Pro-
duction burst in 2020, lasting until 2022, ranking second in intensity at 19.85. It proves that it has the most frontier and has high
citation heat. Geissdoerfer and Vladimirova (2018) construct a framework that combines the circular business model and circular
supply chain management, confirming that the circular business model and circular supply chain contribute to sustainable
development.
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Fig. 5. The keywords co-occurring network on SBM (Sustainable Business Model)

(a). The comprehensive landscape of keyword co-occurrence network on SBM (Sustainable Business Model)
(b). The co-occurrence network centered on “innovation.*

(c). The co-occurrence network centered on “sustainability.

(d). The co-occurrence network centered on “renewable energy.*

(Ae). The co-occurrence network centered on a “circular economy.”

4.2. Keywords as indicators

4.2.1. The keywords co-occurring network

The co-occurrence occurs between two keywords if they appear simultaneously in one reference. We use VOSviewer to generate the
keywords co-occurring network. After importing the data, we select type of analysis as co-occurrence, unit of analysis as keywords
plus, and counting method as fractional counting. We obtain keywords co-occurring networks, as shown in Fig. 5. Fig. 5 (a) shows the
overall situation of keyword co-occurrence, including 79 co-occurring keywords. Each node represents a different keyword, and the
node size represents the frequency of occurrence of the corresponding keyword. The connection between the nodes shows the year the
connected node first appeared together.

Moreover, we present the emerging trends in a color block at the bottom of the figure. So, we find that the time of the first co-
occurrence of these keywords showed polarization distribution throughout the research period (1998-2022). About 90% of the
keywords first co-occurred around 2000, and the remaining 10% co-occurred around 2020. It is evident that “innovation” and
“sustainability,” with relatively large node sizes, are the hot and vital keywords in SBM. Therefore, we focus on these two keywords
and show the distribution of keywords that have a co-occurrence relationship with them, as shown in Fig. 5 (b) and 5 (c). For example,
as Fig. 5 (b) illustrates, the co-occurrence network centered on “innovation” contains the crucial keywords “technology,” “CSR,”
“green,” and frontier keywords such as “renewable energy” and “LCA (life cycle assessment)” are also included.
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Furthermore, it shows that scientific and technological innovation, CSR innovation model, green innovation, renewable energy
development, use innovation, and LCA innovation are hot aspects of SBM research. Fig. 5 (c) presents that the keywords related to
“sustainability” mainly are “innovation,” “management,” “BMI (Business Model Innovation),” and “product.” These keywords indicate
that scholars are more concerned about the sustainability of innovation, management, reformation, or creation of the business model
and the sustainability of products in the stages of design and production in the sustainable development of a business model.

Moreover, we also show the keywords co-occurrence network centered on “renewable energy” and “circular economy” in Fig. 5 (d)
and (e), respectively, which indicates the emerging trend and areas for recent and future development of SBM. For example, Fig. 5 (d)
illustrates the co-occurrence network centered on “renewable energy,” which contains several keywords with large nodes such as
“innovation” but also notes that “barriers” and “value creation” together with “renewable energy” can form a topic that is likely to be
discussed frequently in the future research process of SBM. Based on this, we can speculate that although the renewable energy in-
dustry may face various obstacles such as policy, system, and technology on the road to green reform of the business model, it may have
an enormously positive effect on realizing the sustainable value creation of the industry itself and the whole energy industry. So SBM
may be more applied in the renewable energy industry chain in the future. In addition, “circular economy” reveals a co-occurrence
relationship with “consumption,” “supply chain,” and “perspective.” Therefore, “supply chain” is the keyword that can highlight
the future research trend of SBM and “circular economy.” Supply chain management pays more attention to sustainability than the
business model under the circular economy principle. However, the business model can provide an analytical and instructive
framework for supply chain management. Therefore, we suggest promoting the sustainable development of supply chain management
and more studies integrating the concept of balancing supply and demand into SBM’s future innovation and design.

4.2.2. The timeline map of the co-occurring keywords

Although we analyzed the hotspots and emerging trends of SBM in Fig. 4, we still need to show their development chronologically.
The timeline map of the co-occurring keywords can show the occurrence of keywords in different clusters and the time of the first co-
occurring relationship between keywords. We use CitespaceV to generate the timeline map. When setting CitespaceV, time slicing is
from 1998 to 2022, and node type is the keyword. We use the top N = 100 algorithm.

Furthermore, there is no pruning on our network. After generating the co-occurring keyword network, we use the timeline function
of layout in control panel, then, we get the final map. Fig. 6 presents the timeline map containing nodes, links, and a color bar. The
nodes on the map represent the keywords, and the color of the links indicates the time when the two nodes co-appear for the first time.
Compared with the time bar on the right, the closer the connection is to the red color, the closer the co-occurrence time of keywords is
to the present.

The clustering results show that “open innovation,” “circular economy,” “renewable energy,” “sharing economy,” and “LCA” are
the top 5 hotspots. “Open innovation™ is the most concerned topic, and “renewable energy” and “sharing economy” can be found to be
relatively new keywords according to the start time of the whole timeline. The timeline illustrates that the research hotspot in SBM
begins with “open innovation,” which is also the largest cluster, proving that “open innovation” is one of the most significant hotspots
in the field of SBM. Open innovation is the ability to open enterprises’ original closed innovation model. However, we have noted that
in the field of SBM, open innovation is often regarded as a tool or means that can indirectly help SBM’s establishment successfully. The
concrete manifestation is that open innovation can shorten the distance between the stakeholders in the value chain, help them form
cooperative relationships and create shared values to start a business ecosystem of mutually beneficial coexistence, healthy compe-
tition, and long-term cooperation and development. Finally, SBM will successfully achieve this under such a good business ecosystem.
Furthermore, the hotspots transferred to “circular economy” and “LCA” quickly. In 2008, the “sharing economy” began to be widely

” < ” ” <

Table 5
Top 20 keywords with the strongest citation bursts.
Keywords Year Strength Begin End 1998-2022
strategy 1998 5.68 2003 2014
innovation 1998 2.58 2008 2010
supply chain 1998 2.67 2009 2010
CSR 1998 1.42 2011 2012
industry 1998 1.99 2011 2012
performance 1998 3.91 2011 2013
technology 1998 4.87 2012 2013
evolution 1998 3.91 2013 2016
resource-based view 1998 2.79 2013 2016
growth 1998 3.23 2014 2015
China 1998 6.43 2015 2018
sustainable energy 1998 3.75 2016 2017
product-service system 1998 7.91 2016 2018
competitive advantage 1998 3.63 2016 2018
conceptual framework 1998 4.14 2017 2018
LCA 1998 3.9 2017 2019
generation 1998 5.56 2018 2019
circular economy 1998 4.13 2019 2022
value creation 1998 2.12 2020 2022
barrier 1998 3.01 2020 2022
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studied, and then “renewable energy” became a relatively new hotspot in 2009. Notably, “decarbonization” appears to be the latest in
“circular economy,” indicating that this keyword is also frontier. Moreover, we predict that the future research of SBM combined with
decarbonization will have two directions. First, realizing economic decarbonization will become the fundamental goal of SBM
implementation by integrating economic decarbonization into the value proposition of SBM’s canvas. Second, in the future, many
high-pollution industries (e.g., the steel industry) may need industrial decarbonization actively or be forced to consider sustainable
innovation or reform the traditional business model to achieve long-term development. Eventually, most of them form SBMs inten-
tionally or unintentionally. Consequently, we hold the belief that “decarbonization,” the same as “circular economy” and “renewable
energy,” is also a vital emerging topic with practical significance in SBM.

4.2.3. Burst keywords

Like burst references, burst keywords refer to the keywords that are suddenly discovered by being highly cited. For instance, a
keyword that existed long ago and was not cited for a while suddenly gets a high citation record and becomes a ‘star keyword’ for a
period. After generating the co-occurring keyword network by CitespaceV (the same as 4.2.2), we use the burstness function of the
control panel to find the burst keyword. We study the burst of the top 20 keywords in SBM between 1998 and 2022, as shown in
Table 5. “Begin” and “End” correspond to the beginning and end times of the emergence of a subject word. “Strength” represents the
intensity of the subject words. The stronger the intensity, the more the keywords will be in the leading position in the development
stage of this field. The blue lines represent the entire selected research period, while the red lines constitute the duration of the
emergence of the subject words. For example, the keyword “strategy” has an intensity of 5.68 and an emergence period of 11 years
from 2003 to 2014. Compared with other data, it has a vigorous intensity and a long duration, indicating that this keyword has always
been a hotspot while leading SBM development. We also noted that the intensity of “PSS” is 7.91, the strongest of the 21 most vital
prominent keywords, with the emergence period from 2016 to 2018 indicating that this keyword has indeed set off a high research
upsurge. However, the increase has also retreated very quickly. Hence, the position of “PSS” in the future research of SBM is unknown
and does not lead to the current trend.

Moreover, we find that “strategy” and “performance” are the hotspots with high intensity in the early period of SBM research
(2003-2013). Obviously, in the early stage of research in SBM, people focus on the organization’s management, strategic, and per-
formance management. However, we also find that SBM is considered a development strategy with a sustainable competitive
advantage in most cases. Therefore, it can improve the sustainable development performance of the organization. We also find that
“innovation” and “supply chain” have great attention. In addition, the emergence of “CSR” also shows that many enterprises, especially
some SMEs, are increasingly concerned about their contribution to the sustainable development of consumers, communities, and the
environment. Hence, SBM can help them achieve their willingness to meet their social responsibility. In the middle period
(2013-2016), the burst intensity of “PSS” is the highest, which reflects that during this period, PSS has attracted much attention and
has been widely used because people pay more attention to the quality of products as well as the pursuit of additional service quality. It
also means that PSS, which can meet the higher needs of consumers, is a business model that meets sustainable development.

Therefore, we can also interpret it as a concrete form of SBM. The keyword “China,” which has burst since 2015, has become one of
the new hotspots. China highlighted the importance of sustainable development in the “Central Document No. 1” issued in 2015, so the
emergence of “China” shows that more Chinese enterprises have begun to care about the sustainable development of business models,
and more Chinese scholars have begun to devote themselves to the research related to SBM. “Resource-based view” and “sustainable
energy” also appeared simultaneously. During the period 2017 to 2019, the emergence of the “conceptual framework” showed that this
period, scholars were willing to use the conceptual framework to study SBM. The “LCA” burst in the same period proves that more
studies apply LCA, an effective management tool, to the field of SBM. Ultimately, from 2020 to 2022, “circular economy,” “value
creation,” and “barriers” become emerging trends in the whole SBM field.

5. Discussions

The first part of this section is some new findings. Based on the previous research, we discuss the hotspots and emerging trends of
SBM, the informative landmark references, the evolution process of key literature and the history of hotspots, so that readers can
systematically understand and benefit from the new findings of our research. In the second part, we give theoretical and management
implications, causing readers to think further. In the last part, we present some unsolved questions for each part of the new findings,
hoping to provide readers with some exciting inspiration for exploring future avenues on SBM.

5.1. New findings

Our results are fivefold. First, “sustainable innovation” is one of SBM’s most critical hot topics. There may be many reasons for this
phenomenon, the most important of which is that sustainable innovation has become a necessary means for the sustainable devel-
opment of business models. Moreover, “business model innovation,” “circular economy,” “sustainable energy,” “value mapping,”
“social entrepreneurship,” “service business model innovation,” “product-service system (PSS),” “sharing economy,” and “creating
integral value” are also the hotspots of SBM. It reflects that the research topics about SBM are gradually becoming diversified. Among
them, “circular economy” and “sharing economy” are still the most emerging topics. In the future research of SBM, the circular
economy and the sharing economy will become two significant research in promoting the development of SBM. Second, three ref-
erences written by Bocken and Short (2014), Boons and Ludeke-Freund (2013), Zott and Amit (2011), and the other seven articles have
the most landmark significance. The papers written by Bocken and Short (2014) and Boons and Ludeke-Freund (2013) have the highest

[LT] <

”

13



C. Lietal Heliyon 9 (2023) e18446

citations and are the most essential. The landmark references written by Evans and Vladimirova (2017) and Geissdoerfer and Savaget
(2017) are at the forefront. Moreover, we also find that “value proposition,” “value chain,” “sustainable niche markets,” “value
acquisition,” “conceptual framework,” “sharing economy,” “i

» < ”»

information integration technology,” and “PSS” are the hotspots. We
further find that these ten landmarks’ milestones focus on three aspects: (a) Develop the conceptual framework for sustainable business
model development. (b) Prove that information technology plays a positive role in promoting business model innovation. (c)
Distinguish the circular economy concept from the sustainable model and show that circular economy and PSS can improve the
business model to a sustainable direction from the manufacturing process. Third, we find that the literature about SBM appeared after
2011. We cannot deny that the references that burst before 2011 contribute to SBM research. SBM began to burst after 2011 due to
convening the United Nations Conference on Sustainable Development in Rio de Janeiro, Brazil, in 2012, as the conference attracted a
high degree of attention to sustainability again. After 2011, the literature written by Teece (2010) became a long-term cited hotspot,
and the article by Geissdoerfer and Vladimirova (2018) was the most cutting-edge. Other burst literature also promotes SBM devel-
opment to varying degrees during this period. We find the SBM research also focused on “strategy,” “value chain,” “dynamic con-
sistency,” “competitive advantage,” “Corporate social responsibility (CSR),” “sustainable entrepreneurship,” and “circular supply
chain”. Fourthly, the keywords co-occurring network shows the keywords that are closely related to “innovation,” “sustainability,”
“renewable energy,” and “circular economy” and gives different keyword combination. For example, with “innovation” as the main
keyword, we find that “technology,” “CSR,” and “green” are words discussed by people at the same time. In addition, as scholars pay
more and more attention to sustainability, we insist that “sustainability” is one of the core words in SBM research. Readers should focus
on the combination of keywords with it as the core. In the meantime, “renewable energy” is the most cutting-edge keyword, and
“barriers” and “value creation” are also likely to become the future research direction of SBM together with “renewable energy”. Last,
the timeline and burst of keywords clearly show the evolution footprint of research focus over time in SBM. We believe that before
2012, the research hotspots in SBM began with “open innovation,” “strategy,” “performance,” and “supply chain.” Then from 2013 to
2016, the hotspots gradually shifted to “resource-based view,” “PSS,” and “China.” Next, from 2017 to 2019, “conceptual framework”
and “life cycle assessment (LCA)” started to receive widespread attention. Moreover, as the world has shown increasing care about the
effective exploitation, utilization, and discharge of resources since 2019, consistent with the current development, the “circular
economy” and “renewable energy” have become new research hotspots. Besides, “value creation,” “barriers,” and “decarbonization”
represent emerging trends of SBM to a great degree.

In summary, we show the hotspots and emerging trends in SBM and their evolution in Fig. 7. We present the ranking of the
importance of hotspots on the left, which increases from 1 to 10. Colors represent the source of the hotspots we found.

»

5.2. Theoretical and managerial implications

Our theoretical contributions to the existing research theories related to SBM are threefold. First, “sustainable innovation” and
“open innovation” are the most prominent research hotspots. Exploring the critical role of sustainable and open innovation in SBM and
the other SBM hotspots will help researchers understand the origin of SBM. Second, “circular economy,” “sharing economy,”
“renewable energy,” “barriers,” and “decarbonization” have become the emerging trends of SBM. Hence, the future research direction
of SBM will likely focus on these directions. Third, we present 15 recommendations listed in Table 6 that could provide valuable
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Fig. 7. The evolution of hotspots in SBM (Sustainable Business Model).
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Table 6

Results and recommendations for future research on SBM.
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Visualization

Results

Recommendations for future research on SBM

Overall future research avenues:
@ Collecting data from more databases and generating more comprehensive results through careful screening and abundant parameter settings and operation

modes

@ Using different methods and tools to continue research on SBM.

The landscape of co-
cited reference
clusters

Landmark references

Burst references

The keywords co-
occurring network

v “Sustainable innovation” is the biggest hotspot.
v Other hotspots: “business model innovation,

»

sustainable
7 “service

» »

energy,” “value mapping,
business model innovation,
“sharing economy,
“circular economy.”

Collaboration: from 2013 to 2015, sustainable innovation,
business model innovation, and sustainable energy are often
studied together.

The two articles with the highest number of citations, written
by Bocken et al. (2014)and Boons and Ludeke-Freund (2013),
are the most essential, and the landmark references [146,131]
are at the forefront.

Landmark references belong to the themes of sustainable
innovation, business model innovation, and circular economy.
Hotspots: “origin and development,” "value chain,” “value
proposition,” “sharing economy,” “conceptual framework,”
“sustainable niche markets,” “value acquisition,” “circular
economy,” and “PSS.”

The literature written by Teece (2010) has the most burst
strength.

We have shown the evolution of ten burst references in
2011-2022.

Before 2011, there were no studies in SBM that attracted
people’s great attention. It is probably because the United
Nations Conference on Sustainable Development in Rio de
Janeiro, Brazil, in 2012 attracted a high degree of attention to
sustainability once again.

ii “Innovation” and “sustainability” are SBM’s vital keywords.
i Scientific and technological innovation, Corporate Social
Responsibility (CSR) innovation model, green innovation,
renewable energy development, use innovation, and life cycle
assessment (LCA) innovation may be the potential direction.
i Hotspots: “sustainable innovation,” “CSR,” “LCA.”

ii Emerging trends: “renewable energy” and “circular
economy.”

i “Barriers” and “value creation” together with “renewable
energy” may form a topic that is likely to be discussed
frequently in the future.

social entrepreneurship,
” “product-service system (PSS),”
creating integral value”; Emerging trends:

.,

Exploring “social entrepreneurship,
“creating integral value” of SBM.
Jointly discussing “sustainable innovation,” “business model
innovation,” and “sustainable energy” of SBM.

Trying to discuss other hotspots based on other possible
cooperation in SBM.

sharing economy”, and

e e

Combining “origin and development,” “value chain,” “value
proposition,” “sustainable niche markets,” “value
acquisition,” and “framework” with sustainable innovation to
form a new research topic in SBM.

Combining “information integration technology” with
business model innovation to create a new research topic in
SBM.

Combining “conceptual framework” and “PSS” with circular
economy to create a new research topic in SBM.

Exploring why before 2011, no studies in SBM attracted
attention from the perspectives of environment, economy,
society, and business model development.

Exploring more keyword combinations as a possible research
direction of SBM, such as scientific and technological
innovation, CSR innovation model, green innovation,
renewable energy development, use innovation, and LCA
innovation.

Focusing on “barriers” and “value creation™ with “renewable
energy” and “supply chain” with “circular economy.”

“Supply chain” is the keyword that can highlight the future
research trend of SBM’s “circular economy.”

The timeline map of the v “Open innovation” is the biggest hotspot. @ A deep study of management, sustainability, innovation, and
co-occurring v SBM begins with “open innovation,” and the hotspots design related to decarbonization, electric utility, and local
keywords transferred to “circular economy” and “LCA” quickly. Until electricity.

2008, the “sharing economy” began to be widely concerned, @ Looking for other emerging topics of management,
and then “renewable energy” became a relatively new hotspot sustainability, innovation, and design in the timeline map as
after 2009. potential research directions.

v “Management,” “sustainability,” “innovation,” and “design”
have always been the basic keywords of SBM.
v Emerging trends: “renewable energy,” “sharing economy,”

“decarbonization,” “electric utility,” and “local electricity.”
Burst keywords v i Burst keywords in the early period (2003-2012): @ Explaining the reasons for the burst of these keywords in
“strategy,” “innovation,” “supply chain,” “CSR,” “industry,” different periods.
and “performance.” @ Combining the keywords that have burst in the same period

v i Burst keywords in the middle period (2013-2016):
“technology,” “evolution,” “resource-based view,” “growth,”
“China,” “sustainable energy,” “PSS,” “Competitive
advantage.”

v v i Burst keywords in the later period (2017-2019):
“conceptual framework,” “LCA,” and “Generation.”

v Burst keywords in emerging period (2020-2022): “circular

economy,” “value creation,” and “barrier.”

into various reasonable topics may lead to new hotspots and
trends in SBM.

e [
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inspiration for future research on SBM.

It promotes the excellent development of SBM research. More crucially, this research is the first review article using information
visualization techniques to analyze the research hotspots and emerging trends of SBM based on scientometrics. Hence, our findings and
the 15 recommendations suggest that examining the relevant literature about SBM is necessary. Regarding our managerial implica-
tions, the existing research state that SBM is a business model that can help economic entities achieve sustainable development by
obtaining longer-term profits. We also identify the hotspots and emerging trends such as the “sharing economy,” “renewable energy,”
and “decarbonization” that can help governments accurately capture the conducive ways to their sustainable development to promote
global sustainable development. Furthermore, our results help enterprises more intuitively understand SBM and its hot and emerging
topics, such as “corporate social responsibility,” “social entrepreneurship,” and “sustainable niche market.” Therefore, it is also
beneficial for enterprises to rethink their development orientation and quickly adjust their business model accordingly.

5.3. Future avenues on SBM

Future research can collect data from more databases and generate more comprehensive results through careful screening and
abundant parameter settings and operation modes in future research. Additionally, future research could use another methodology and
more tools to continue researching SBM.

5.3.1. The landscape of co-cited reference clusters

Our results reveal that “social entrepreneurship,” “sharing economy,” and “creating integral value” have not been studied deeply
yet. So, exploring “social entrepreneurship,” “sharing economy,” and “creating integral value” of SBM will be helpful guides for future
research. Nevertheless, the co-citation lines are dense in clusters #0, #1, and #3, indicating plenty of co-cited references in the three
clusters. So, readers can jointly discuss “sustainable innovation,” “business model innovation,” and “sustainable energy” of SBM as
before. Besides, future research could discuss other hotspots jointly based on different possible cooperation in SBM.

2

5.3.2. Landmark references

We have extracted some hotspots from the landmark references belonging to cluster #0 (sustainable innovation). These hotspots
are “origin and development,” “value chain,” “value proposition,” “sustainable niche markets,” “value acquisition,” and “framework.”
So, future research can combine them with sustainable innovation to form a new research topic in SBM. In addition, we have extracted
a hotspot from the landmark references belonging to cluster #1 (business model innovation). It is “information integration technol-
ogy.” So, future research can combine it with business model innovation to form a new research topic in SBM. Finally, we have
extracted two hotspots from the landmark references belonging to cluster #2 (circular economy). They are “the conceptual frame-
work” and “product-service system (PSS). So, future research can combine them with the circular economy to form a new research
topic in SBM.

” . ” .

5.3.3. Burst references

We found that, until 2011, only a few studies focused on SBM due to convening the United Nations Conference on Sustainable
Development in Rio de Janeiro, Brazil, in 2012. The conference attracted significant attention to sustainability, so the references to
SBM began to burst. However, future research could investigate if there are any other reasons for this to happen and explore the basis
from the perspectives of the environment, economy, society, and business model development.

5.3.4. The keywords co-occurring network

We have found the networks with “innovation,” “sustainability,” “renewable energy,” and “circular economy” as the primary
keywords. However, future research could explore more keyword combinations as a possible research direction of SBM, such as
scientific and technological innovation, CSR innovation model, green innovation, renewable energy development, use innovation, and
LCA innovation. We also have found that “barriers” and “value creation” together with “renewable energy” can form a topic that is
likely to be discussed frequently in the future research process of SBM, and “supply chain” is the keyword that can highlight the future
research trend of SBM together with “circular economy.” So, future research needs to focus on those directions to research SBM.

(L] ” .

5.3.5. The timeline map of the co-occurring keywords

Our results show that the management, sustainability, innovation, and design related to decarbonization, electric utility, and local
electricity may be potential future research topics in SBM. In addition, we have found that management, sustainability, innovation,
and design have always been the fundamental research topics of SBM. Therefore, we encourage future research to look for other
emerging topics of these keywords in the timeline map as potential research directions.

5.3.6. Burst keywords

We have sorted out the 20 keywords with intensive bursts according to their burst, but we need to explain the reasons for the burst
of these keywords in different periods. Hence, future research could explore explanations from many angles. Furthermore, in our
findings, more than one keyword has burst almost every period. Therefore, we call for future research to combine the keywords that
have burst in the same period into various reasonable topics, which may lead to new hotspots and trends in SBM. Finally, we show the
results and recommendations for future research on SBM in Table 6.
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6. Conclusions

We comprehensively reviewed the literature in the field of SBM with scientometrics. We used CitespaceV and VOSviewer to
generate a variety of SBM’s visual landscapes, including the landscape of co-cited reference clusters, landmark references, burst
references, the keywords’ co-occurring network, the timeline map of the co-occurring keywords and burst keywords. Based on those
visualization results, we found that “sustainable innovation”, and “open innovation” are SBM’s important hotspots and “circular
economy”, and “sharing economy” are emerging trends. We also showed the evolution of SBM’s hotspots comprehensively. At the same
time, we found that the articles written by Bocken and Short (2014), and Boons and Ludeke-Freund (2013) are landmark references
and we also showed the evolution of SBM’s important literature. In addition, for each visualization result, we gave the corresponding
recommendations for future research on SBM so that readers can generate research inspiration and promote the future research
development of SBM.

Although this paper obtained some new results on SBM, a few limitations remain. First, we got our data sample mainly from WoS
Core Collection. The literary language in the database is predominantly English, which will lead to the omission of SBM research in
other languages. Second, the generated visualization maps have some limitations. When using Citespace to analyze the collected data,
users choose different parameter settings, such as g-index, top N, and thresholds, or operation modes (e.g., pruning, pathfinder, and
minimum spanning tree) to generate different visualization results, and this also happens when using VOSviewer. Although we used
the graph with a better rendering effect after running it many times, we cannot wholly guarantee their optimality.

To sum up, about research topics, scholars should explore the field of SBM deeply according to the hotspots and emerging trends we
have found. Regarding data collection, scholars should choose more databases and language types to ensure the reliability and
comprehensiveness of the data. Regarding the selection of tools, with the continuous increase of visualization tools, we suggest that
scholars can ensure diversification in the selected piece of software, set different parameters, select the best view, and pay attention to
the repeatable operation of the experiment.

Author contribution statement
All authors listed have significantly contributed to the development and the writing of this article.
Data availability statement

Data included in article/supp. material/referenced in article.

Declaration of competing interest

The authors declare that they have no known competing financial interests or personal relationships that could have appeared to
influence the work reported in this paper.

Acknowledgments

This work was supported by the Social Science Foundation of Liaoning Province (CN) [Grant number L22BJY040], Research Project
on Undergraduate Teaching Reform of General Higher Education in Liaoning Province in 2022 from the Educational Department of
Liaoning Province [Grant number 220], Basic Scientific Research Project of the Educational Department of Liaoning Province (CN)
[Grant number LJKQR20222553] and Education Project of Industry-University Cooperation of the Ministry of Education[Grant
number 220505844255058, 202101057024].

References

[1] A. Aagaard, P. Lindgren, The opportunities and challenges of persuasive technology in creating sustainable innovation and business model innovation,
Wireless Pers. Commun. 81 (2015) 1511-1529, https://doi.org/10.1007/s11277-015-2484-1.

[2] C. Acciarini, et al., Can digitalization favor the emergence of innovative and sustainable business models? A qualitative exploration in the automotive sector,
Journal of Strategy and Management 15 (2021) 335-352, https://doi.org/10.1108/jsma-02-2021-0033.

[3] O. Khlystova, Y. Kalyuzhnova, M. Belitski, The impact of the COVID-19 pandemic on the creative industries: a literature review and future research agenda,
J. Bus. Res. 139 (2022) 1192-1210, https://doi.org/10.1016/j.jbusres.2021.09.062.

[4] F. Qin, O20 Perspective-Based Simulation Model Analysis of Sharing Economy Business Model, 2022, Mobile Information Systems, 2022, https://doi.org/
10.1155/2022/2886731.

[5] J. Xianglan, Z. Feifan, Research on China’s cross-border tax collection and management system under digital economy, Dong-a Law Review 94 (2022)
455-486, https://doi.org/10.31839/dalr.2022.02.94.455.

[6] F. Futterer, S. Heidenreich, P. Spieth, Is new always better? How business model innovation affects consumers’ adoption behavior, IEEE Trans. Eng. Manag. 69
(2022) 2374-2385, https://doi.org/10.1109/tem.2020.3014403.

[7] L.Pan, Z. Xu, M. Skare, Sustainable business model innovation literature: a bibliometrics analysis, Review of Managerial Science 17 (2022) 757-785, https://
doi.org/10.1007/5s11846-022-00548-2.

[8] Y. Shi, D. Yang, Business model innovation and earnings management in the era of the digital economy, Sci. Res. Manag. 42 (2021) 170-179, https://doi.org/
10.19571/j.cnki.1000-2995.2021.04.018.

[9] J. Zhou, et al., How to realize business model innovation for new ventures? Psychological capital and social capital perspective, 707282-707282, Front.
Psychol. 13 (2022), https://doi.org/10.3389/fpsyg.2022.707282.

17


https://doi.org/10.1007/s11277-015-2484-1
https://doi.org/10.1108/jsma-02-2021-0033
https://doi.org/10.1016/j.jbusres.2021.09.062
https://doi.org/10.1155/2022/2886731
https://doi.org/10.1155/2022/2886731
https://doi.org/10.31839/dalr.2022.02.94.455
https://doi.org/10.1109/tem.2020.3014403
https://doi.org/10.1007/s11846-022-00548-2
https://doi.org/10.1007/s11846-022-00548-2
https://doi.org/10.19571/j.cnki.1000-2995.2021.04.018
https://doi.org/10.19571/j.cnki.1000-2995.2021.04.018
https://doi.org/10.3389/fpsyg.2022.707282

C. Lietal Heliyon 9 (2023) e18446

[10]
[11]
[12]
[13]
[14]
[15]
[16]
[17]
[18]
[19]

[20]
[21]

[22]
[23]
[24]
[25]
[26]
[27]
[28]
[29]
[30]
[31]
[32]
[33]
[34]
[35]
[36]
[37]

[38]
[39]

[40]
[41]
[42]
[43]
[44]
[45]
[46]
[47]
[48]
[49]

[50]

A.B.T. da Rocha, et al., Business transformation through sustainability based on Indusry 4.0, Heliyon 8 (2022), €10015, https://doi.org/10.1016/j.
heliyon.2022.e10015.

G.K. Abebe, S. Charlebois, J. Music, Canadian consumers’ dining behaviors during the COVID-19 pandemic: implications for channel decisions in the
foodservice industry, Sustainability 14 (2022) 4893, https://doi.org/10.3390/5u14094893.

V.V. Geldres-Weiss, et al., Materiality matrix use in aligning and determining a firm’s sustainable business model archetype and triple bottom line impact on
stakeholders, Sustainability 13 (2021) 1065, https://doi.org/10.3390/sul13031065.

A.M. Hansson, et al., Barriers and Drivers for Sustainable Business Model Innovation Based on a Radical Farmland Change Scenario, Environment Development
and Sustainability, 2022, pp. 1-24, https://doi.org/10.1007/510668-022-02389-1.

R. Lotriet, Die dood van die tradisionele koerant: 'n Strategiese assessering, Tydskr. Geesteswet. 58 (2018) 716-735, https://doi.org/10.17159/2224-7912/
2018/v58n4-1a7.

E. Ada, et al., A circular business cluster model for sustainable operations management, Int. J. Logist. Res. Appl. (2021) 1-19, https://doi.org/10.1080/
13675567.2021.2008335.

A. Muposhi, B. Nyagadza, C. Mafini, Fashion designers’ attitude-behaviour inconsistencies towards a sustainable business model: a neutralisation theory
perspective, J. Fash. Mark. Manag. 27 (2021) 20, https://doi.org/10.1108/jfmm-05-2021-0128.

F.J.D. Lopez, T. Bastein, A. Tukker, Business model innovation for resource-efficiency, circularity and cleaner production: what 143 cases tell us, Ecol. Econ.
155 (2019) 20-35, https://doi.org/10.1016/j.ecolecon.2018.03.009.

Y. Cui, et al., Determinant Factors and Business Strategy in a Sustainable Business Model: an Explorative Analysis for the Promotion of Solid Waste Recycling
Technologies, Business Strategy and the Environment, 2022, https://doi.org/10.1002/bse.3042.

O. Morell-Santandreu, C. Santandreu-Mascarell, J. Garcia-Sabater, Sustainability and kaizen: business model trends in healthcare, Sustainability 12 (2020),
10622, https://doi.org/10.3390/su122410622.

N. Sinkovics, et al., Sustainable business model innovation: an umbrella review, Sustainability 13 (2021) 7266, https://doi.org/10.3390/sul13137266.

F. Rotondo, K. Corsi, L. Giovanelli, The social side of sustainable business models: an explorative analysis of the low-cost airline industry, J. Clean. Prod. 225
(2019) 806-819, https://doi.org/10.1016/j.jclepro.2019.03.345.

P. Timmers, Business models for electronic markets, Electron. Mark. 8 (1998) 3-8, https://doi.org/10.1080/10196789800000016.

C. Zott, R. Amit, Business model design: an activity system perspective, Long. Range Plan. 43 (2010) 216-226, https://doi.org/10.1016/j.1rp.2009.07.004.
B. Sadowska, et al., The business model in energy sector reporting-A case study from Poland: a pilot study, Energies 16 (2023) 18, https://doi.org/10.3390/
en16041955.

Y.-M. Kim, I. Oh, Impact of business model and organizational culture on firm performance, Innovation studies 13 (2018) 137-168, https://doi.org/10.46251/
innos.2018.02.13.1.137.

J.M. Lopes, et al., Drivers of sustainable innovation strategies for increased competition among companies, Sustainability 14 (2022), https://doi.org/10.3390/
sul4095471.

W.-C. Hu, et al., An accelerating green growth for Taiwan’s climate ambition, Renewable Sustainable Energy Rev. 79 (2017) 286-292, https://doi.org/
10.1016/j.rser.2017.05.089.

S. Ramani, A learning mindset needed from faculty in online program management and university partnership business model, Electron. J. e Learn. 20 (2022)
pp134-150, https://doi.org/10.24059/0lj.v26i1.2584.

S. Son-Turan, Fostering equality in education: the blockchain business model for higher education (BBM-HE), Sustainability 14 (2022) 2955, https://doi.org/
10.3390/su14052955.

J. Jonnagaddala, M.A. Godinho, S.T. Liaw, From telehealth to virtual primary care in Australia? A Rapid scoping review, Int. J. Med. Inf. 151 (2021) 7, https://
doi.org/10.1016/j.ijmedinf.2021.104470.

C. Lai, et al., Income-generating processes of free web-based digital health tools to engage patients: qualitative analysis, J. Med. Internet Res. 23 (2021) 12,
https://doi.org/10.2196/23654.

T. Furtado, et al., Equine management in UK livery yards during the COVID-19 Pandemic-"As long as the horses are happy, we can work out the rest later,
Animals 11 (2021) 19, https://doi.org/10.3390/ani11051416.

J.S. Kim, S.H. Jang, Proposal for the expansion of research on the South Korean marina development Project, J. Coast Res. (2021) 345-349, https://doi.org/
10.2112/jcr-si114-070.1.

J.A. Areiza-Padilla, M. Simona Moise, M.A. Manzi Puertas, Breaking the barriers of animosity: innovation in business models as a positioning strategy, Heliyon
7 (2021), https://doi.org/10.1016/j.heliyon.2021.e07545.

S.R.H. Hati, et al., A decade of systematic literature review on Airbnb: the sharing economy from a multiple stakeholder perspective, Heliyon 7 (2021), https://
doi.org/10.1016/j.heliyon.2021.e08222.

M. Geissdoerfer, D. Vladimirova, S. Evans, Sustainable business model innovation: a review, J. Clean. Prod. 198 (2018) 401-416, https://doi.org/10.1016/j.
jclepro.2018.06.240.

F. Rotondo, L. Giovanelli, A. Ezza, Implementing sustainable innovation in state universities: process and tools, J. Clean. Prod. 391 (2023) 16, https://doi.org/
10.1016/j.jclepro.2023.136163.

S. Nosratabadi, et al., Sustainable business models: a review, Sustainability 11 (2019) 30, https://doi.org/10.3390/5u11061663.

L. Broccardo, et al., How digitalization supports a sustainable business model: a literature review, Technol. Forecast. Soc. Change 187 (2023) 16, https://doi.
org/10.1016/j.techfore.2022.122146.

C. Bussoli, D. Conte, M. Barone, Board diversity as a determinant of the social performance in the European banking sector, Equality Diversity and Inclusion 18
(2022), https://doi.org/10.1108/edi-05-2022-0129.

W.J. Silvestre, A. Fonseca, S.N. Morioka, Strategic sustainability integration: merging management tools to support business model decisions, Bus. Strat.
Environ. 31 (2022) 2052-2067, https://doi.org/10.1002/bse.3007.

M.M.A. Ahmed, The relationship between corporate governance mechanisms and integrated reporting practices and their impact on sustainable development
goals: evidence from South Africa, Meditari Account. Res. 47 (2023), https://doi.org/10.1108/medar-06-2022-1706.

F. Boons, F. Ludeke-Freund, Business models for sustainable innovation: state-of-the-art and steps towards a research agenda, J. Clean. Prod. 45 (2013) 9-19,
https://doi.org/10.1016/j.jclepro.2012.07.007.

M. Goyanes, R. Scheffauer, H.G. de Zuniga, News Distribution and Sustainable Journalism: Effects of Social Media News Use and Media Skepticism on Citizens’
Paying Behavior, vol. 24, Mass Communication and Society, 2023, https://doi.org/10.1080/15205436.2023.2169164.

M. Mattera, F. Soto, Dodging the bullet: overcoming the financial impact of Ukraine armed conflict with sustainable business strategies and environmental
approaches, J. Risk Finance 24 (2023) 122-142, https://doi.org/10.1108/jrf-04-2022-0092.

S. Leonelli, et al., Keep dreaming: how personality traits affects the recognition and exploitation of entrepreneurial opportunities in the agritourism industry,
Br. Food J. 124 (2022) 2299-2320, https://doi.org/10.1108/bfj-10-2021-1150.

F. Zilia, et al., Case study of Life Cycle Assessment and sustainable business model for sea urchin waste, Cleaner Environmental Systems 8 (2023) 10, https://
doi.org/10.1016/j.cesys.2023.100108.

M. Csutora, G. Harangozo, C. Szigeti, Sustainable business models-crisis and rebound based on Hungarian research experience, Resources-Basel 11 (2022) 13,
https://doi.org/10.3390/resources11120107.

V. Cillo, et al., Understanding sustainable innovation: a systematic literature review, Corp. Soc. Responsib. Environ. Manag. 26 (2019) 1012-1025, https://doi.
org/10.1002/csr.1783.

1. Ketata, W. Sofka, C. Grimpe, The role of internal capabilities and firms’ environment for sustainable innovation: evidence for Germany, R & D Management
45 (2015) 60-75, https://doi.org/10.1111/radm.12052.

18


https://doi.org/10.1016/j.heliyon.2022.e10015
https://doi.org/10.1016/j.heliyon.2022.e10015
https://doi.org/10.3390/su14094893
https://doi.org/10.3390/su13031065
https://doi.org/10.1007/s10668-022-02389-1
https://doi.org/10.17159/2224-7912/2018/v58n4-1a7
https://doi.org/10.17159/2224-7912/2018/v58n4-1a7
https://doi.org/10.1080/13675567.2021.2008335
https://doi.org/10.1080/13675567.2021.2008335
https://doi.org/10.1108/jfmm-05-2021-0128
https://doi.org/10.1016/j.ecolecon.2018.03.009
https://doi.org/10.1002/bse.3042
https://doi.org/10.3390/su122410622
https://doi.org/10.3390/su13137266
https://doi.org/10.1016/j.jclepro.2019.03.345
https://doi.org/10.1080/10196789800000016
https://doi.org/10.1016/j.lrp.2009.07.004
https://doi.org/10.3390/en16041955
https://doi.org/10.3390/en16041955
https://doi.org/10.46251/innos.2018.02.13.1.137
https://doi.org/10.46251/innos.2018.02.13.1.137
https://doi.org/10.3390/su14095471
https://doi.org/10.3390/su14095471
https://doi.org/10.1016/j.rser.2017.05.089
https://doi.org/10.1016/j.rser.2017.05.089
https://doi.org/10.24059/olj.v26i1.2584
https://doi.org/10.3390/su14052955
https://doi.org/10.3390/su14052955
https://doi.org/10.1016/j.ijmedinf.2021.104470
https://doi.org/10.1016/j.ijmedinf.2021.104470
https://doi.org/10.2196/23654
https://doi.org/10.3390/ani11051416
https://doi.org/10.2112/jcr-si114-070.1
https://doi.org/10.2112/jcr-si114-070.1
https://doi.org/10.1016/j.heliyon.2021.e07545
https://doi.org/10.1016/j.heliyon.2021.e08222
https://doi.org/10.1016/j.heliyon.2021.e08222
https://doi.org/10.1016/j.jclepro.2018.06.240
https://doi.org/10.1016/j.jclepro.2018.06.240
https://doi.org/10.1016/j.jclepro.2023.136163
https://doi.org/10.1016/j.jclepro.2023.136163
https://doi.org/10.3390/su11061663
https://doi.org/10.1016/j.techfore.2022.122146
https://doi.org/10.1016/j.techfore.2022.122146
https://doi.org/10.1108/edi-05-2022-0129
https://doi.org/10.1002/bse.3007
https://doi.org/10.1108/medar-06-2022-1706
https://doi.org/10.1016/j.jclepro.2012.07.007
https://doi.org/10.1080/15205436.2023.2169164
https://doi.org/10.1108/jrf-04-2022-0092
https://doi.org/10.1108/bfj-10-2021-1150
https://doi.org/10.1016/j.cesys.2023.100108
https://doi.org/10.1016/j.cesys.2023.100108
https://doi.org/10.3390/resources11120107
https://doi.org/10.1002/csr.1783
https://doi.org/10.1002/csr.1783
https://doi.org/10.1111/radm.12052

C. Lietal Heliyon 9 (2023) e18446

[51]
[52]
[53]
[54]
[55]
[56]
[57]
[58]
[59]
[60]
[61]

[62]
[63]

[64]
[65]
[66]
[67]

[68]

[69]
[70]
[71]
[72]
[73]
[74]
[75]
[76]
[77]
[78]
[79]
[80]
[81]

[82]
[83]

[84]

[85]
[86]

[87]
[88]

[89]
[90]

[91]

S. Zighan, et al., A qualitative exploration of factors driving sustainable innovation in small-and medium-sized enterprises in Jordan, J. Enterprising
Communities People Places Glob. Econ. 20 (2023), https://doi.org/10.1108/jec-11-2022-0174.

J. Bisiaux, et al., The BUSINESS MODEL, A tool for transition to sustainable innovation, in: 20th International Conference on Engineering Design (ICED),
ITALY, Milan, 2015.

F. Boons, F. Luedeke-Freund, Business models for sustainable innovation: state-of-the-art and steps towards a research agenda, J. Clean. Prod. 45 (2013) 9-19,
https://doi.org/10.1016/j.jclepro.2012.07.007.

K. Chi, S. Wang, M. Ahmad, Entrepreneurs’ cognitive schemas and new venture business model innovativeness: the mediating effect of environmental
scanning, Sustainability 15 (2023), https://doi.org/10.3390/5u15043299.

E. Reficco, et al., Collaboration mechanisms for sustainable innovation, J. Clean. Prod. 203 (2018) 1170-1186, https://doi.org/10.1016/j.
jclepro.2018.08.043.

J.M. Kneipp, et al., Sustainable innovation practices and the degree of innovation of business models in Brazilian industrial companies, World Journal of
Science Technology and Sustainable Development 18 (2021) 221-238, https://doi.org/10.1108/wjstsd-02-2021-0019.

A. Naveed, et al., Sources of Information on Sustainable Innovation: a Citation-Based Systematic Literature Review and Content Analysis, vol. 26, Total Quality
Management & Business Excellence, 2023, https://doi.org/10.1080/14783363.2022.2157713.

J. Wei, et al., Enterprise characteristics and external influencing factors of sustainable innovation: based on China?s innovation survey, J. Clean. Prod. 372
(2022), https://doi.org/10.1016/j.jclepro.2022.133461.

A. Bertello, P. De Bernardi, F. Ricciardi, Open innovation: status quo and quo vadis-an analysis of a research field, Review of Managerial Science (2023),
https://doi.org/10.1007/511846-023-00655-8.

E. Mastrocinque, et al., Measuring open innovation under uncertainty: a fuzzy logic approach, J. Eng. Technol. Manag. 63 (2022), https://doi.org/10.1016/j.
jengtecman.2022.101673.

B. Xiong, et al., Towards an evolutionary view of innovation diffusion in open innovation ecosystems, Ind. Manag. Data Syst. 122 (2022) 1757-1786, https://
doi.org/10.1108/imds-11-2021-0686.

E.N. Arvaniti, et al., A new step-by-step model for implementing open innovation, Sustainability 14 (2022), https://doi.org/10.3390/su14106017.

B.R. Wikhamn, A. Styhre, W. Wikhamn, HRM work and open innovation: evidence from a case study, Int. J. Hum. Resour. Manag. (2022), https://doi.org/
10.1080/09585192.2022.2054285.

J.C. Aceros, A. Victor Martin-Garcia, B. Mariana Gutierrez-Perez, LIVINGLABS AS MODELS OF OPEN INNOVATION. ANALYSIS BASED ON THE CONCEPT OF
EXTITUTION, Pedagogia Social Revista Interuniversitaria, 2022, pp. 161-177, https://doi.org/10.7179/psri_2022.41.11.

E.L. Alvarez-Aros, C.A. Bernal-Torres, Y.S. Tovar, External collaboration of open innovation and financial performance of smes, 62, in: TAMAULIPAS, MEXICO,
Rae-Revista De Administracao De Empresas, 2022, https://doi.org/10.1590/50034-759020220301x.

O. Carrasco-Carvajal, M. Castillo-Vergara, D. Garcia-Perez-de-Lema, Measuring open innovation in SMEs: an overview of current research, Review of
Managerial Science 17 (2023) 397-442, https://doi.org/10.1007/511846-022-00533-9.

E. Alves Aranha, N.A. Prado Garcia, G. Correa, Open innovation and business model: a Brazilian company case study, J. Technol. Manag. Innovat. 10 (2015)
91-98.

G. Liu, Value creation and value acquisition under open innovation-theoretical review and future research directions, in: 13th International Conference on
Digital Human Modeling and Applications in Health, Safety, Ergonomics and Risk Management (DHM) Held as Part of the 24th International Conference on
Human-Computer Interaction (HCII), Electr Network, 2022.

A. Venturelli, et al., A dynamic framework for sustainable open innovation in the food industry, Br. Food J. 124 (2022) 1895-1911, https://doi.org/10.1108/
bfj-03-2021-0293.

G.S. Banu, et al., Open innovation business model, in: 5th Review of Management and Economic Engineering International Management Conference, Tech
Univ Cluj Napoca, Cluj Napoca, ROMANIA, 2016.

S. Lippolis, A. Ruggieri, R. Leopizzi, Open Innovation for Sustainable Transition: the Case of Enel "Open Power". Business Strategy and the Environment, 2023,
https://doi.org/10.1002/bse.3361.

S. Kennedy, M.K. Linnenluecke, Circular economy and resilience: a research agenda, Bus. Strat. Environ. 31 (2022) 2754-2765, https://doi.org/10.1002/
bse.3004.

R. De Angelis, R. Morgan, L.M. De Luca, Open Strategy and Dynamic Capabilities: A Framework for Circular Economy Business Models Research, Business
Strategy and the Environment, 2023, https://doi.org/10.1002/bse.3397.

G. Koca, et al., Analysis of drivers and challenges in circular economy with swara and bwm methods in clothing sector, Journal of Mehmet Akif Ersoy
University Economics and Administrative Sciences Faculty 9 (2022) 763-786, https://doi.org/10.30798/makuiibf.822067.

J. Levanen, S. Park, E. Rosca, Circular solutions in developing countries: coping with sustainability tensions by means of technical functionality and business
model relevance, Business Strategy and Development 6 (2023) 75-94, https://doi.org/10.1002/bsd2.224.

L. Marrucci, T. Daddi, F. Iraldo, Do dynamic capabilities matter? A study on environmental performance and the circular economy in European certified
organisations, Bus. Strat. Environ. 31 (2022) 2641-2657, https://doi.org/10.1002/bse.2997.

A. Eisenreich, et al., Toward a circular value chain: impact of the circular economy on a company’s value chain processes, J. Clean. Prod. 378 (2022), https://
doi.org/10.1016/j.jclepro.2022.134375.

L. Wang, et al., Spatial effect of transportation infrastructure on regional circular economy: evidence from Guangdong-Hong Kong-Macao Greater Bay Area,
Environ. Sci. Pollut. Control Ser. (2023), https://doi.org/10.1007/s11356-023-25967-w.

N.M. Kumar, S.S. Chopra, Leveraging blockchain and smart contract technologies to overcome circular economy implementation challenges, Sustainability 14
(2022), https://doi.org/10.3390/su14159492.

V. Koval, et al., Circular economy and sustainability-oriented innovation: conceptual framework and energy future avenue, Energies 16 (2023), https://doi.
org/10.3390/en16010243.

C.H. Kim, A.T.H. Kuah, K. Thirumaran, Morphology for circular economy business models in the electrical and electronic equipment sector of Singapore and
South Korea: findings, implications, and future agenda, Sustain. Prod. Consum. 30 (2022) 829-850, https://doi.org/10.1016/j.spc.2022.01.006.

R. Rousseau, Naukometriya, nalimov and mul’chenko, COLLNET J. Sci. Inf. Manag. 15 (2021) 213-224, https://doi.org/10.1080/09737766.2021.1943042.
Y. Manolopoulos, D. Katsaros, Measuring science in our highly digitized world, in: 22nd Pan-Hellenic Conference on Informatics (PCI), Univ W Attica, Dept
Informat & Comp Engn, Athens, GREECE, 2018 (Assoc Computing Machinery).

B.C. Griffith, Little scientometrics, little scientometrics, little scientometrics, little scientometrics ... And SO ON and SO ON, Scientometrics 30 (1994) 487-493,
https://doi.org/10.1007/bf02018129.

J. Mingers, L. Leydesdorff, A review of theory and practice in scientometrics, Eur. J. Oper. Res. 246 (2015) 1-19, https://doi.org/10.1016/j.ejor.2015.04.002.
S. Ravikumar, A. Agrahari, S.N. Singh, Mapping the intellectual structure of scientometrics: a co-word analysis of the journal Scientometrics, Scientometrics
102 (2015) 929-955, https://doi.org/10.1007/s11192-014-1402-8, 2005-2010.

L. Bornmann, L. Leydesdorff, Scientometrics in a changing research landscape, EMBO Rep. 15 (2014) 1228-1232, https://doi.org/10.15252/embr.201439608.
Y.S. Ho, et al., Future direction of wound dressing research: evidence from the bibliometric analysis, J. Ind. Textil. 52 (2022) 29, https://doi.org/10.1177/
15280837221130518.

R.H. Huang, X.M. Yang, 8 Analysis and research hotspots of ceramic materials in textile application, J. Ceram. Process. Res. 23 (2022) 312-319, https://doi.
0rg/10.36410/jcpr.2022.23.3.312.

X. Jiang, et al., The development and future frontiers of global ecological restoration projects in the twenty-first century: a systematic review based on
scientometrics, Environ. Sci. Pollut. Control Ser. 16 (2023), https://doi.org/10.1007/s11356-023-25615-3.

A. Sharma, et al., Journal of computer information systems: intellectual and conceptual structure, J. Comput. Inf. Syst. 63 (2023) 37-67, https://doi.org/
10.1080/08874417.2021.2021114.

19


https://doi.org/10.1108/jec-11-2022-0174
http://refhub.elsevier.com/S2405-8440(23)05654-2/sref52
http://refhub.elsevier.com/S2405-8440(23)05654-2/sref52
https://doi.org/10.1016/j.jclepro.2012.07.007
https://doi.org/10.3390/su15043299
https://doi.org/10.1016/j.jclepro.2018.08.043
https://doi.org/10.1016/j.jclepro.2018.08.043
https://doi.org/10.1108/wjstsd-02-2021-0019
https://doi.org/10.1080/14783363.2022.2157713
https://doi.org/10.1016/j.jclepro.2022.133461
https://doi.org/10.1007/s11846-023-00655-8
https://doi.org/10.1016/j.jengtecman.2022.101673
https://doi.org/10.1016/j.jengtecman.2022.101673
https://doi.org/10.1108/imds-11-2021-0686
https://doi.org/10.1108/imds-11-2021-0686
https://doi.org/10.3390/su14106017
https://doi.org/10.1080/09585192.2022.2054285
https://doi.org/10.1080/09585192.2022.2054285
https://doi.org/10.7179/psri_2022.41.11
https://doi.org/10.1590/S0034-759020220301x
https://doi.org/10.1007/s11846-022-00533-9
http://refhub.elsevier.com/S2405-8440(23)05654-2/sref67
http://refhub.elsevier.com/S2405-8440(23)05654-2/sref67
http://refhub.elsevier.com/S2405-8440(23)05654-2/sref68
http://refhub.elsevier.com/S2405-8440(23)05654-2/sref68
http://refhub.elsevier.com/S2405-8440(23)05654-2/sref68
https://doi.org/10.1108/bfj-03-2021-0293
https://doi.org/10.1108/bfj-03-2021-0293
http://refhub.elsevier.com/S2405-8440(23)05654-2/sref70
http://refhub.elsevier.com/S2405-8440(23)05654-2/sref70
https://doi.org/10.1002/bse.3361
https://doi.org/10.1002/bse.3004
https://doi.org/10.1002/bse.3004
https://doi.org/10.1002/bse.3397
https://doi.org/10.30798/makuiibf.822067
https://doi.org/10.1002/bsd2.224
https://doi.org/10.1002/bse.2997
https://doi.org/10.1016/j.jclepro.2022.134375
https://doi.org/10.1016/j.jclepro.2022.134375
https://doi.org/10.1007/s11356-023-25967-w
https://doi.org/10.3390/su14159492
https://doi.org/10.3390/en16010243
https://doi.org/10.3390/en16010243
https://doi.org/10.1016/j.spc.2022.01.006
https://doi.org/10.1080/09737766.2021.1943042
http://refhub.elsevier.com/S2405-8440(23)05654-2/sref83
http://refhub.elsevier.com/S2405-8440(23)05654-2/sref83
https://doi.org/10.1007/bf02018129
https://doi.org/10.1016/j.ejor.2015.04.002
https://doi.org/10.1007/s11192-014-1402-8
https://doi.org/10.15252/embr.201439608
https://doi.org/10.1177/15280837221130518
https://doi.org/10.1177/15280837221130518
https://doi.org/10.36410/jcpr.2022.23.3.312
https://doi.org/10.36410/jcpr.2022.23.3.312
https://doi.org/10.1007/s11356-023-25615-3
https://doi.org/10.1080/08874417.2021.2021114
https://doi.org/10.1080/08874417.2021.2021114

C. Lietal Heliyon 9 (2023) e18446

[92]
[93]

[94]
[95]

[96]
[97]

[98]
[99]

[100]
[101]
[102]
[103]
[104]
[105]

[106]
[107]

[108]
[109]
[110]
[111]
[112]
[113]
[114]
[115]
[116]
[117]

[118]
[119]

[120]
[121]
[122]

[123]
[124]

[125]

[126]
[127]

[128]
[129]
[130]
[131]
[132]

[133]

Y.L. Zuo, et al., A scientometrics analysis and visualization of low back pain, Int. J. Osteopath. Med. 47 (2023) 9, https://doi.org/10.1016/j.
ijosm.2022.12.002.

X. Hu, et al., An analysis of the evolution of topics and future trends in ecological security research, Acta Ecol. Sin. 35 (2015) 6934-6946, https://doi.org/
10.5846/stxb201402170270.

C. Ware, Information Visualization, vol. 538, 2020. https://www.sciencedirect.com/science/article/pii/B9780128128756000013.

G. Dzemyda, O. Kurasova, J. Zilinskas, Strategies for multidimensional data visualization, in: Multidimensional Data Visualization, Springer, 2013, pp. 5-40,
https://doi.org/10.1007/978-1-4419-0236-8.

H. Shen, et al., Information visualization methods and techniques: state-of-the-art and future directions, Journal of Industrial Information Integration 16
(2019), https://doi.org/10.1016/j.jii.2019.07.003.

R. Escobar Yonoff, et al., Research trends in proton exchange membrane fuel cells during 2008-2018: a bibliometric analysis, Heliyon 5 (2019), https://doi.
org/10.1016/j.heliyon.2019.e01724.

X. Yao, et al., Bibliometric analysis of the energy efficiency research, Acta Montan. Slovaca 27 (2022) 505-521, https://doi.org/10.46544/AMS.v27i2.17.
B. Markscheffel, F. Schroter, Comparison of two science mapping tools based on software technical evaluation and bibliometric case studies, COLLNET J. Sci.
Inf. Manag. 15 (2021) 365-396, https://doi.org/10.1080/09737766.2021.1960220.

N.J. van Eck, L. Waltman, Software survey: VOSviewer, a computer program for bibliometric mapping, Scientometrics 84 (2010) 523-538, https://doi.org/
10.1007/511192-009-0146-3.

W.C. Jia, J. Peng, N. Cai, An approach to improving the analysis of literature data in Chinese through an improved use of Citespace, Knowledge Management &
E-Learning-an International Journal 12 (2020) 256-267, https://doi.org/10.1080/1331677X.2021.1893202.

C.M. Chen, M. Assoc Comp, Visualizing and exploring scientific literature with CiteSpace, of Conference, in: 3rd ACM SIGIR Conference on Human Information
Interaction and Retrieval (CHIIR), Assoc Computing Machinery, New Brunswick, NJ, 2018, https://doi.org/10.1145/3176349.3176897.

C.S. Armitage, M. Lorenz, S. Mikki, Mapping scholarly publications related to the Sustainable Development Goals: do independent bibliometric approaches get
the same results? Quantitative Science Studies 1 (2020) 1092-1108, https://doi.org/10.1162/qss_a_00071.

J.M. Harris, Sustainability and Sustainable Development, vol. 1, International Society for Ecological Economics, 2003, pp. 1-12. https://isecoeco.org/pdf/
susdev.pdf.

C.M. Chen, F. Ibekwe-SanJuan, J.H. Hou, The structure and dynamics of cocitation clusters: a multiple-perspective cocitation analysis, J. Am. Soc. Inf. Sci.
Technol. 61 (2010) 1386-1409, https://doi.org/10.1002/asi.21309.

C. Chen, How to Use Citespace. How to Use Citespace, Leanpub, 2019, pp. 1-245. http://leanpub.com/howtousecitespace.

C. Chen, A glimpse of the first eight months of the covid-19 literature on microsoft academic graph: themes, citation contexts, and uncertainties, Frontiers in
research metrics and analytics 5 (2020) 24, https://doi.org/10.3389/frma.2020.607286.

C.M. Chen, R. Dubin, M.C. Kim, Orphan drugs and rare diseases: a scientometric review (2000-2014), Expert Opinion on Orphan Drugs 2 (2014) 709-724,
https://doi.org/10.1517/21678707.2014.920251.

Y. Song, et al., The effects of government subsidies on the sustainable innovation of university-industry collaboration, Technol. Forecast. Soc. Change 174
(2022) 11, https://doi.org/10.1016/j.techfore.2021.121233.

B. Baldassarre, et al., Implementing sustainable design theory in business practice: a call to action, J. Clean. Prod. 273 (2020) 17, https://doi.org/10.1016/j.
jclepro.2020.123113.

M.V. Franceschelli, G. Santoro, E. Candelo, Business model innovation for sustainability: a food start-up case study, Br. Food J. 120 (2018) 2483-2494, https://
doi.org/10.1108/bfj-01-2018-0049.

S.N. Morioka, et al., Two-lenses model to unfold sustainability innovations: a tool proposal from sustainable business model and performance constructs,
Sustainability 14 (2022) 17, https://doi.org/10.3390/5u14010556.

X.A. Fan, J.Y. Li, Y. Wang, The driving factors of innovation quality of agricultural enterprises-A study based on NCA and fsQCA methods, Sustainability 15
(2023) 22, https://doi.org/10.3390/su15031809.

M.E. Aguilar-Fernandez, J.R. Otegi-Olaso, Firm size and the business model for sustainable innovation, Sustainability 10 (2018) 27, https://doi.org/10.3390/
sul0124785.

V. Cantino, E. Giacosa, D. Cortese, A sustainable perspective in wine production for common-good management: the case of Fontanafredda biological "reserve,
Br. Food J. 121 (2019) 259-274, https://doi.org/10.1108/bfj-06-2018-0351.

R. Reinhardet, et al., Sustainable business model archetypes for the electric vehicle battery second use industry: towards a conceptual framework, J. Clean. Prod.
254 (2020) 10, https://doi.org/10.1016/j.jclepro.2020.119994.

C. Chen, M. Song, Visualizing a field of research: a methodology of systematic scientometric reviews, PLoS One 14 (2019), e0223994, https://doi.org/
10.1371/journal.pone.0223994.

M. Geissdoerfer, et al., Circular business models: a review, J. Clean. Prod. 277 (2020) 17, https://doi.org/10.1016/j.jclepro.2020.123741.

S. Khan, A. Haleem, Strategies to implement circular economy practices: a fuzzy dematel approach, Journal of Industrial Integration and Management-
Innovation and Entrepreneurship 5 (2020) 253-269, https://doi.org/10.1142/52424862220500050.

H. Knappe, O. Schmidt, Future-proofing capitalism: the paradox of the circular economy for plastics, Global Environ. Polit. 21 (2021) 1-22, https://doi.org/
10.1162/glep_a_00594.

V. Basile, N. Capobianco, R. Vona, The usefulness of sustainable business models: analysis from oil and gas industry, Corp. Soc. Responsib. Environ. Manag. 28
(2021) 1801-1821, https://doi.org/10.1002/csr.2153.

S. Thatta, A. Polisetty, The future is circular: a case study on MUD jeans, Fiib Business Review 11 (2022) 137-146, https://doi.org/10.1177/
2319714520950163.

L.M. Fonseca, et al., Assessment of circular economy within Portuguese organizations, Sustainability 10 (2018) 24, https://doi.org/10.3390/s5u10072521.
F.A. Goni, et al., Sustainable business model: a review and framework development, Clean Technol. Environ. Policy 23 (2021) 889-897, https://doi.org/
10.1007/510098-020-01886-z.

A. Hassan, et al., The future of non-financial businesses reporting: learning from the Covid-19 pandemic, Corp. Soc. Responsib. Environ. Manag. 28 (2021)
1231-1240, https://doi.org/10.1002/csr.2145.

C.M. Chen, Predictive effects of structural variation on citation counts, J. Am. Soc. Inf. Sci. Technol. 63 (2012) 431-449, https://doi.org/10.1002/asi.21694.
N.M.P. Bocken, et al., A literature and practice review to develop sustainable business model archetypes, J. Clean. Prod. 65 (2014) 42-56, https://doi.org/
10.1016/j.jclepro.2013.11.039.

S. Schaltegger, F. Ludeke-Freund, E.G. Hansen, Business Models for Sustainability: A Co-evolutionary Analysis of Sustainable Entrepreneurship, Innovation,
and Transformation, vol. 29, Organization & Environment, 2016, pp. 264-289, https://doi.org/10.1177/1086026616633272.

A. Joyce, R.L. Paquin, The triple layered business model canvas: a tool to design more sustainable business models, J. Clean. Prod. 135 (2016) 1474-1486,
https://doi.org/10.1016/j.jclepro.2016.06.067.

C. Zott, R. Amit, L. Massa, The business model: recent developments and future research, J. Manag. 37 (2011) 1019-1042, https://doi.org/10.1177/
0149206311406265.

M. Geissdoerfer, et al., The Circular Economy A new sustainability paradigm? J. Clean. Prod. 143 (2017) 757-768, https://doi.org/10.1016/j.
jclepro.2016.12.048.

N.M.P. Bocken, et al., Product design and business model strategies for a circular economy, Journal of Industrial and Production Engineering 33 (2016)
308-320, https://doi.org/10.1080/21681015.2016.1172124.

P. Ghisellini, C. Cialani, S. Ulgiati, A review on circular economy: the expected transition to a balanced interplay of environmental and economic systems,
J. Clean. Prod. 114 (2016) 11-32, https://doi.org/10.1016/j.jclepro.2015.09.007.

20


https://doi.org/10.1016/j.ijosm.2022.12.002
https://doi.org/10.1016/j.ijosm.2022.12.002
https://doi.org/10.5846/stxb201402170270
https://doi.org/10.5846/stxb201402170270
https://www.sciencedirect.com/science/article/pii/B9780128128756000013
https://doi.org/10.1007/978-1-4419-0236-8
https://doi.org/10.1016/j.jii.2019.07.003
https://doi.org/10.1016/j.heliyon.2019.e01724
https://doi.org/10.1016/j.heliyon.2019.e01724
https://doi.org/10.46544/AMS.v27i2.17
https://doi.org/10.1080/09737766.2021.1960220
https://doi.org/10.1007/s11192-009-0146-3
https://doi.org/10.1007/s11192-009-0146-3
https://doi.org/10.1080/1331677X.2021.1893202
https://doi.org/10.1145/3176349.3176897
https://doi.org/10.1162/qss_a_00071
https://isecoeco.org/pdf/susdev.pdf
https://isecoeco.org/pdf/susdev.pdf
https://doi.org/10.1002/asi.21309
http://leanpub.com/howtousecitespace
https://doi.org/10.3389/frma.2020.607286
https://doi.org/10.1517/21678707.2014.920251
https://doi.org/10.1016/j.techfore.2021.121233
https://doi.org/10.1016/j.jclepro.2020.123113
https://doi.org/10.1016/j.jclepro.2020.123113
https://doi.org/10.1108/bfj-01-2018-0049
https://doi.org/10.1108/bfj-01-2018-0049
https://doi.org/10.3390/su14010556
https://doi.org/10.3390/su15031809
https://doi.org/10.3390/su10124785
https://doi.org/10.3390/su10124785
https://doi.org/10.1108/bfj-06-2018-0351
https://doi.org/10.1016/j.jclepro.2020.119994
https://doi.org/10.1371/journal.pone.0223994
https://doi.org/10.1371/journal.pone.0223994
https://doi.org/10.1016/j.jclepro.2020.123741
https://doi.org/10.1142/s2424862220500050
https://doi.org/10.1162/glep_a_00594
https://doi.org/10.1162/glep_a_00594
https://doi.org/10.1002/csr.2153
https://doi.org/10.1177/2319714520950163
https://doi.org/10.1177/2319714520950163
https://doi.org/10.3390/su10072521
https://doi.org/10.1007/s10098-020-01886-z
https://doi.org/10.1007/s10098-020-01886-z
https://doi.org/10.1002/csr.2145
https://doi.org/10.1002/asi.21694
https://doi.org/10.1016/j.jclepro.2013.11.039
https://doi.org/10.1016/j.jclepro.2013.11.039
https://doi.org/10.1177/1086026616633272
https://doi.org/10.1016/j.jclepro.2016.06.067
https://doi.org/10.1177/0149206311406265
https://doi.org/10.1177/0149206311406265
https://doi.org/10.1016/j.jclepro.2016.12.048
https://doi.org/10.1016/j.jclepro.2016.12.048
https://doi.org/10.1080/21681015.2016.1172124
https://doi.org/10.1016/j.jclepro.2015.09.007

C. Lietal Heliyon 9 (2023) e18446

[134]
[135]

[136]
[137]

[138]
[139]
[140]
[141]
[142]
[143]
[144]
[145]

[146]

A. Tukker, Product services for a resource-efficient and circular economy - a review, J. Clean. Prod. 97 (2015) 76-91, https://doi.org/10.1016/j.
jclepro.2013.11.049.

J.H. Hou, X.C. Yang, C.M. Chen, Emerging trends and new developments in information science: a document co-citation analysis (2009-2016), Scientometrics
115 (2018) 869-892, https://doi.org/10.1007/s11192-018-2695-9.

D.J. Teece, Business models, business strategy, and innovation, Long. Range Plan. 43 (2010) 172-194, https://doi.org/10.1016/j.lrp.2009.07.003.

B. Demil, X. Lecocq, Business model evolution: in search of dynamic consistency, Long. Range Plan. 43 (2010) 227-246, https://doi.org/10.1016/j.
1rp.2010.02.004.

R. Casadesus-Masanell, J.E. Ricart, From strategy to business models and onto tactics, Long. Range Plan. 43 (2010) 195-215, https://doi.org/10.1016/j.
1rp.2010.01.004.

M. Yunus, B. Moingeon, L. Lehmann-Ortega, Building social business models: lessons from the grameen experience, Long. Range Plan. 43 (2010) 308-325,
https://doi.org/10.1016/j.Irp.2009.12.005.

W. Stubbs, C. Cocklin, Conceptualizing a "sustainability Business Model, vol. 21, Organization & Environment, 2008, pp. 103-127, https://doi.org/10.1177/
1086026608318042.

K. Hockerts, R. Wustenhagen, Greening Goliaths versus emerging Davids - theorizing about the role of incumbents and new entrants in sustainable
entrepreneurship, J. Bus. Ventur. 25 (2010) 481-492, https://doi.org/10.1016/j.jbusvent.2009.07.005.

S. Schaltegger, M. Wagner, Sustainable entrepreneurship and sustainability innovation: categories and interactions, Bus. Strat. Environ. 20 (2011) 222-237,
https://doi.org/10.1002/bse.682.

R.J. Baumgartner, R. Rauter, Strategic perspectives of corporate sustainability management to develop a sustainable organization, J. Clean. Prod. 140 (2017)
81-92, https://doi.org/10.1016/j.jclepro.2016.04.146.

J. Klewitz, E.G. Hansen, Sustainability-oriented innovation of SMEs: a systematic review, J. Clean. Prod. 65 (2014) 57-75, https://doi.org/10.1016/j.
jclepro.2013.07.017.

K. Manninen, et al., Do circular economy business models capture intended environmental value propositions? J. Clean. Prod. 171 (2018) 413-422, https://
doi.org/10.1016/j.jclepro.2017.10.003.

S. Evans, et al., Business model innovation for sustainability: towards a unified perspective for creation of sustainable business models, Bus. Strat. Environ. 26
(2017) 597-608, https://doi.org/10.1002/bse.1939.

21


https://doi.org/10.1016/j.jclepro.2013.11.049
https://doi.org/10.1016/j.jclepro.2013.11.049
https://doi.org/10.1007/s11192-018-2695-9
https://doi.org/10.1016/j.lrp.2009.07.003
https://doi.org/10.1016/j.lrp.2010.02.004
https://doi.org/10.1016/j.lrp.2010.02.004
https://doi.org/10.1016/j.lrp.2010.01.004
https://doi.org/10.1016/j.lrp.2010.01.004
https://doi.org/10.1016/j.lrp.2009.12.005
https://doi.org/10.1177/1086026608318042
https://doi.org/10.1177/1086026608318042
https://doi.org/10.1016/j.jbusvent.2009.07.005
https://doi.org/10.1002/bse.682
https://doi.org/10.1016/j.jclepro.2016.04.146
https://doi.org/10.1016/j.jclepro.2013.07.017
https://doi.org/10.1016/j.jclepro.2013.07.017
https://doi.org/10.1016/j.jclepro.2017.10.003
https://doi.org/10.1016/j.jclepro.2017.10.003
https://doi.org/10.1002/bse.1939

	A scientometric review of hotspots and emerging trends in sustainable business model
	1 Introduction
	2 Literature review
	2.1 Business model
	2.2 Sustainable business model
	2.3 Sustainable innovation
	2.4 Open innovation
	2.5 Circular economy

	3 Methodology
	3.1 The choice of methodology
	3.2 The choice of tools
	3.3 The research query
	3.4 Running research query & the choice of database
	3.5 Collecting and cleaning data & essential explanation

	4 Results and discussion
	4.1 References as indicators
	4.1.1 The landscape of co-cited reference clusters
	4.1.2 Landmark references
	4.1.3 Burst references

	4.2 Keywords as indicators
	4.2.1 The keywords co-occurring network
	4.2.2 The timeline map of the co-occurring keywords
	4.2.3 Burst keywords


	5 Discussions
	5.1 New findings
	5.2 Theoretical and managerial implications
	5.3 Future avenues on SBM
	5.3.1 The landscape of co-cited reference clusters
	5.3.2 Landmark references
	5.3.3 Burst references
	5.3.4 The keywords co-occurring network
	5.3.5 The timeline map of the co-occurring keywords
	5.3.6 Burst keywords


	6 Conclusions
	Author contribution statement
	Data availability statement
	Declaration of competing interest
	Acknowledgments
	References


