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Abstract:  

The aim of the study is to get a comprehensive understanding of the research landscape at 

the nexus between business model innovation, sustainability and/or digitalization, in order to determine 

key research patterns and trends. Accordingly, the following objectives have guided the development 

of the paper: (a) to examine the dynamics and structure of the research output (articles and citations) 

on the topic; (b) to explore the network of the most impactful articles; (c) to trace the origins of the 

research on the topic; (d) to decipher current developments in the research on the topic; and (e) to 

search for emerging trends in the research on the topic. An advanced search of the SCOPUS database 

was conducted to identify the relevant literature available; 1195 articles (published between 2014 and 

2023) were selected and exported in VOSviewer for bibliometric analysis. The results suggest the 

emergence of a niche research area in the broad strategic management field, bringing together four 

related (sub)topics: (1) circular economy and sustainable business models; (2) tools, frameworks and 

processes for sustainable business model innovation; (3) digitalization and business model 

transformation; (4) business models for societal and sustainability transitions. For this research area 

to crystallize, the identified emerging research trends – on digital innovation and technology; strategic 

management and analytical methods; supply chain and manufacturing; policy, governance and 

sustainability – need to be further explored, both individually (in search of refinement and clarity) and 

collectively (in search of consistency and synergy). 
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1.  Introduction  

 

In its broadest sense, the business model depicts the logic behind how a business 

creates, delivers and captures value (Osterwalder et al., 2010). Conceived as “a system of 

interdependent activities” (Zott & Amit, 2010) that enables value creation and appropriation, 
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the business model provides a roadmap for how the business plans to operate, compete 

and succeed on the market. In general, though, the market is far from stable, and in order 

for a business to remain competitive, its business model must adapt (Saebi et al., 2017) or 

evolve (Demil & Lecocq, 2010). On the other hand, market dynamics may occasionally lead 

to the disruption of established industries and/or the emergence of new ones, bringing new 

business models into the market (Geissdoerfer, Morioka, et al., 2018) and/or transforming 

traditional ones (Loebbecke & Picot, 2015). Consequently, a wide variety of choices and 

endeavors are included under the generous umbrella of business model innovation.  

The relevance of (business model and especially) business model innovation takes 

on new meanings when broader/global societal transitions occur, involving fundamental 

changes in how societies function and interact; this is the case with the sustainability 

transition (Bolton & Hannon, 2016) -  and the rise of sustainable / circular business models, 

as well as with the digital transformation (Bouwman et al., 2019) - and the ascent of digital 

business models. The impact that the two transitions' (temporal) overlap has on business 

model innovation (research) serves as the foundation for this study, leading to the following 

research questions: (1) what is the intellectual structure at the intersection between 

business model innovation, sustainability and/or digitalization?; and (2) how might 

integrating sustainability and digitalization into business model innovation (research) foster 

synergies in the field? 

When searching for ”business model innovation” (by the ”Article title, Abstract, 

Keywords” field), SCOPUS database returned a total of 3023 documents from 2000 to 2023; 

narrowing the search, by adding sustainab* (to include sustainability related topics) and digit* 

(to include digitalization related topics), 154 documents were return between 2004 and 2023. 

None of these articles fully addresses the intersection of business model innovation, 

sustainability, and/or digitalization, even though they discuss key issues related to the topic 

of interest, such as: “transformative sustainable business models in the light of the digital 

imperative” (Brenner, 2018), “digitalization, business model innovation, and sustainable 

industry” (Parida et al., 2019), “industry 4.0, digitization, and opportunities for sustainability” 

(Ghobakhloo, 2020), “digital technologies catalyzing business model innovation for circular 

economy (Ranta et al., 2021), “entrepreneurship, digital capabilities, and sustainable 

business model innovation” (Gao et al., 2022), or “the mechanism of sustainable business 

model innovation driven by the digital platform ecosystem” (X. Li et al., 2023).  

Against this background, the aim of the study is to get a comprehensive 

understanding of the research landscape at the nexus between business model innovation, 

sustainability and/or digitalization, in order to determine key research patterns and trends. 

Accordingly, the following objectives have guided the development of the paper: (a) to 

examine the dynamics and structure of the research output (articles and citations) on the 

topic; (b) to explore the network of the most impactful articles; (c) to trace the origins of the 

research on the topic; (d) to decipher current developments in the research on the topic; and 

(e) to search for emerging trends in the research on the topic.  
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2. Research Methodology 

 

An advanced search of the SCOPUS database was conducted utilizing proximity 

and boolean operators to identify the body of literature available at the intersection of 

business model innovation, sustainability, and/or digitalization. The SCOPUS database was 

chosen (rather than Web of Science) primarily because of its broader coverage (Singh et al., 

2021) – taking into account the subject’s complexity and cross-disciplinary nature on the one 

hand, and its use in systematic literature reviews on related topics on the other (Acciarini et 

al., 2023).  

In response to the search query (Table 1), SCOPUS returned 1263 records 

spanning the years 2000 (when the first article on the subject is registered) to 2023 (the most 

recent full year); nonetheless, nearly 95% of the articles (1195, or 94.6%) were published 

within the last ten years (2014-2023). These articles were then considered for analysis, in 

search of the most recent findings and trends.  

 

Table 1. Identification and selection of documents for analysis 

SCOPUS database  # records 

1. Identification of documents  

Query in SCOPUS: Search within Article Title, Abstract, Keywords; Year: 2000-2023 

[innov* W/2 “business model*”] AND [sustainab* OR green OR digit*] 

 

n = 2461  

2. Filtering of results  

By Language: English 

Excluded: Chinese, German, Spanish, Russian, Portuguese, Japanese, 

Italian, French, Ukrainian, Polish, Bosnian 

By Document type: Article 

Excluded: Conference paper, Book chapter, Review, Book, Conference 

review, Editorial, Short survey, Note, Retracted, Letter, Erratum   

By Publication stage: Final 

Excluded: Preprint 

By Source Type: Journal 

Excluded: Trade Journal, Book series 

 

 

n = 2407 

 

 

n = 1310 

 

n = 1273 

 

n = 1263 

3. Documents included in the analysis  

Timespan: 2014-2023 n = 1195 

Source: Authors (based on SCOPUS data) 

 

The resulted 1195 documents were exported (as CSV file) in VOSviewer (version 

1.6.20), which is one of the preferred software tools used for bibliometric analysis 

(Tomaszewski, 2023). Data cleaning was then made using a thesaurus file (van Eck & 

Waltman, 2023) of merged terms - i.e., abbreviations and full phrases, singular and plural 

forms, British and American English spellings, different styles in cited references (for authors’ 

names and journals).  

The analysis included both the statistical assessment of publications and citations 

(by year, journal, subject area, author, and country), and the examination of the visual maps 

built on bibliometric data. For the later, to determine the interconnections between the main 

interest topics, as well as their dynamics over time (Donthu et al., 2021), citation analysis 
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(using documents as unity of analysis), co-citation analysis (using cited references as a unit 

of analysis), bibliographic coupling (using documents as a unit of analysis), were combined 

with the co-word analysis (based on the co-occurrence of author keywords).  

 

3. Data Analysis and Results 

 

3.1. Publication- and citation-related statistics 

 

A total of 1195 articles covering the research area at the intersection between 

innovation in business models / business model innovation, on the one hand, and 

sustainability and/or digitalization, on the other hand, were published between 2014 and 

2023 in SCOPUS journals; together, they collected 39636 citations during the analyzed 

timespan (Figure 1). About one in five of the articles (238, or 19.9%) were released in the 

first half of the decade (2014–2018), while four out of five articles (957, or 80.1%) were 

released in the second half (2019–2023); when it comes to citations, only about 5% of all 

citations (2240, or 5.7%) were accumulated between 2014 and 2018, and 95% of them (7396 

citations, or 94.3%) were reached between 2019 and 2023. Overall, an average increase 

per year in published papers of 32.9% corresponds to an average increase per year in 

citations of 124.7%.  

 

Figure 1. Articles and citations by year (2014-2023) 

 
Source: Authors (based on SCOPUS data) 

 

More than nine tenths of the articles (1116, or 93.4%) have been cited at least once; 

the average number of citations per cited article is 35.5, and the h-index is 103. Also, there 

are ten articles that received more than 500 citations between 2014 and 2023, all of them 

being published in the last half of the decade (Table 2). 
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Table 2. Most cited articles (≥ 500 citations 2014-2023) 

Topic  Reference 

1. Digital transformation: A multidisciplinary reflection and research 

agenda  

(Verhoef et al., 2021) 

2. Additive manufacturing and sustainability: an exploratory study of 

the advantages and challenges  

(Ford & Despeisse, 

2016) 

3. Digital affordances, spatial affordances, and the genesis of 

entrepreneurial ecosystems  

(Autio et al., 2018) 

4. Reflections on societal and business model transformation arising 

from digitization and big data analytics: A research agenda  

(Loebbecke & Picot, 

2015) 

5. Fortune favors the prepared: How SMEs approach business model 

innovations in Industry 4.0  

(Müller et al., 2018) 

6. Business model innovation for sustainability: Towards a unified 

perspective for creation of sustainable business models  

(Evans et al., 2017) 

7. The triple layered business model canvas: A tool to design more 

sustainable business models  

(Joyce & Paquin, 2016) 

8. Business models and supply chains for the circular economy  (Geissdoerfer, Morioka, 

et al., 2018) 

9. From rapid prototyping to home fabrication: How 3D printing is 

changing business model innovation  

(Rayna & Striukova, 

2016) 

10. Servitization and Industry 4.0 convergence in the digital 

transformation of product firms: A business model innovation 

perspective  

(Frank et al., 2019) 

Source: Authors (based on SCOPUS data) 

 

 

There are 486 journals hosting the 1195 articles. Of them, 5 journals published 

more than 20 articles each on the topic, accounting for over a quarter of all the articles (337, 

or 28.2%). Another 47 journals published between 4 and 19 articles each, contributing about 

another quarter of the total (308 articles, or 25.8%); finally, 434 journals published between 

one and three articles each, making up nearly half of all the articles (550 articles, or 46%). 

Overall, there are 31 journals (6.4% of all journals) with 5 articles or more published on the 

topic; together they host 561 articles (46.9% of all articles).  

Over 90% of the journals (454, or 93.4%) were cited at least once, while 70 of them 

(or 14.4%) were cited at least 103 times (the h-index equivalent). The top five journals by 

the number of published articles are: Sustainability (Switzerland); Journal of Cleaner 

Production; Technological Forecasting and Social Change; Journal of Business Research; 

and Business Strategy and the Environment. Combined, these journals account for over 

25% of all articles and nearly 50% of all citations (18630, or 47%), although representing 

less than 1% of all journals (Figure 2). 
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Figure 2. Top 5 Journals – Articles and Citations (by articles) 

 
Source: Authors (based on SCOPUS data) 

 

If considering the subject areas of the 486 journals, and implicitly of the published 

articles (N.B. each journal is categorized by SCOPUS into one or more subject areas, based 

on its overall scope and focus), there are 22 different entrances overall (Figure 3). Of them, 

Business, Management and Accounting is the best represented one, with 692 articles 

(57.9% of all articles), followed by Social Sciences (417 articles, or 34.9%), Environmental 

Science (413 articles, or 34.6%), Energy (338 articles, or 28.3%), and Engineering (269 

articles, or 22.5%). Other relevant subject areas are Computer Science (236 articles, or 

19.7% of all articles), Economics, Econometrics and Finance (161 articles, or 13.5%), 

Decision Sciences (100 articles, or 8.4%), Psychology (46 articles, or 3.8%), and Agricultural 

and Biological Sciences (32 articles, or 2.7%). 

 

Figure 3. Articles by subject area 

 
Source: Authors (based on SCOPUS data) 
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The 1195 articles are the result of contributions from 3237 authors. About a tenth 

of the articles are single authored (133 articles, or 11.1%) while nine tenths are co-authored 

(1062 articles, or 88.9%). If considering the total of 3237 authors contributing to the 1195 

articles, it results in an average of 2.7 authors per paper. There are 26 authors (less than 

1% of all authors) with five or more articles published on the topic (Table 3). 

 

Table 3. Most prolific authors (≥ 5 articles) 

Rank  Authors  Articles 

1 Bocken, Nancy 32 

2 Parida, Vinit 19 

3 - 4 Elidjen; Sasmoko 11 

5 Alamsjah, Firdaus 9 

6 - 8 Gebauer, Heiko; Hoveskog, Maya; Lindgren, Peter 8 

9 Ghezzi, Antonio 7 

10 - 12 Oghazi, Pejvak; Sjödin, David; Trabucchi, Daniel 6 

13 - 26 Baumgartner, Rupert J.; Buganza, Tommaso; Carayannis, Elias G.; 

Donner, Mechthild; Gomes, Clandia Maffini; Halila, Fawzi; Kneipp, Jordana 

Marques; Kohtamäki, Marko; Kraus, Sascha; Krcmar, Helmut; Messeni 

Petruzzelli, Antonio; Mihardjo, Leonardus; Spieth, Patrick; Voigt, Kai-Ingo 

5 

Source: Authors (based on SCOPUS data) 

 

More than 90% of the 3237 authors (3027 or 93,5%) have been cited at least once, 

and about a tenth of them (338 authors or 10.44%) have been cited at least 103 times (the 

h-index equivalent). There are 62 authors who received 500 citations or more; of them, 26 

contributed to only one article each, 27 contributed to between two and four articles each, 7 

contributed to 5 to 8 articles each, while one contributed to 19 articles and another to 32 

articles. On the other hand, there are 9 authors who contributed to five or more articles and 

received 500 citations or more (Figure 4).  

 

Figure 4. Most influential authors (≥ 5 articles and ≥ 500 citations) 

 

Source: Authors (based on SCOPUS data) 
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The 3237 authors are based in 89 different countries/territories (Figure 5). Of 

these countries, there are five which contributed with more than 100 articles each (Germany, 

Italy, United Kingdom, China and Sweeden), and another six countries which contributed 

between 50 and 100 articles on the topic each (Table 4).  

 

Figure 5. Distribution of articles by countries/territories  Table 4. Countries (≥ 50 articles) 

 

Country  Articles  

1. Germany 140 

2. Italy 140 

3. United Kingdom 135 

4. China 123 

5. Sweden 112 

6. United States 99 

7. Netherlands 86 

8. Spain 73 

9. India 65 

10. Finland 58 

11. France  57 

Source: Authors (based on SCOPUS data) 

 

3.2. Science mapping  

 

Citation analysis – exploring the network of the most impactful articles  

The citation analysis – using documents as the unit of analysis and 103 (the h-index 

equivalent) as the minimum number of citations of a document – led to 103 articles that met 

the threshold. The largest set of connected items being 54, these articles were further 

considered for analysis. Upon setting the minimum cluster size to 10, the resulting citation 

map, which basically compiles the most influential articles (and authors) of the decade 

(2014-2023) as well as the links among them, exhibits four clusters (Figure 6).  

The citation map's four clusters allow for the identification of the following key 

research directions (and related subtopics) at the nexus of business model innovation, 

sustainability and/or digitalization: 

Cluster 1 (red) comprises 18 articles contributing to the advancement of knowledge 

on circular economy and sustainable business models; based on the concerns 

addressed by these articles, three subthemes can be identified:  

• creating and innovating sustainable business models - in relation to sustainability 

(Evans et al., 2017), and considering (the transition of) different industries/sectors - i.e., 

production (Diaz Lopez et al., 2019), banking (Yip & Bocken, 2018), and mobility 

(Sarasini & Linder, 2018). Organizational means, such as “sustainable business 

experimentation capability” (Weissbrod & Bocken, 2017), and goals like “sufficiency-

driven business model” (N. M. P. Bocken & Short, 2016), or “resource-efficiency, 

circularity and cleaner production” (Diaz Lopez et al., 2019) are also addressed, while 

business model archetypes (Yip & Bocken, 2018) and taxonomies (Lüdeke-Freund et 

al., 2018) are developed; 
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• business model innovation for the circular economy – different frameworks – i.e., 

for “circular business experimentation” (N. M. P. Bocken et al., 2018), for “supply chain 

collaboration in circular buildings” (Leising et al., 2018), for “evaluating the 

environmental value propositions of circular economy business models” (Manninen et 

al., 2018), or “to compare circular and sustainable business models” (Geissdoerfer, 

Morioka, et al., 2018) are designed and tested to emphasize on the need for “learning 

cycles and sustainability checks” (N. M. P. Bocken et al., 2018), for stakeholders 

collaboration and/or support (Chiappetta Jabbour et al., 2020), and for internal and 

external alignment (Manninen et al., 2018); 

• drivers, barriers, and success factors – for circular economy (Gusmerotti et al., 2019), 

circular business model (Donner et al., 2021) and circular business model innovation 

(Guldmann & Huulgaard, 2020) in specific contexts -  i.e., sustainable start-up (N. M. P. 

Bocken, 2015), and/or sectors - i.e. manufacturing firms (Gusmerotti et al., 2019), or 

agriculture (Donner et al., 2021) – are explored; internal determinants/factors like 

“organization design and dynamic capabilities” (N. M. P. Bocken & Geradts, 2020) are 

emphasized and “unsustainable business model archetypes” (N. M. P. Bocken & Short, 

2021) are also disclosed. 

 

Figure 6. Citation map  

(unit of analysis: documents; weights: citations) 

 
Source: Authors (based on SCOPUS data and using VOSViewer) 

 

Cluster 2 (green) comprises 12 articles on tools, frameworks and processes for 

sustainable business innovation. More specifically, they bring forward:  

• a series of tools and frameworks for designing sustainable business models - namely: 

“the triple layered business model canvas” (Joyce & Paquin, 2016), “value mapping for 

sustainable business thinking” (N. Bocken et al., 2015), “design thinking to enhance the 

sustainable business modelling process” (Geissdoerfer et al., 2016), and “a process for 

sustainable value proposition design” (Baldassarre et al., 2017);  

• the understanding and experimentation dimensions - by performing an “anatomy of 

sustainable business model innovation” (Shakeel et al., 2020), “exploring evolutionary 
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and radical approaches (of business model innovation for sustainability) through 

dynamic capabilities” (Inigo et al., 2017), and developing a framework “to enable a 

systemic form of sustainable business model experimentation” (N. Bocken et al., 2019); 

• value creation, transfer and capture – through sustainable business models (Brehmer 

et al., 2018), sustainable business model innovation (Yang et al., 2017), and multi-

stakeholder alignment (Velter et al., 2020); 

• industry specifics - such as “critical success factors for the transition to business 

models for sustainability in the food and beverage industry in the Netherlands” (Long et 

al., 2018), and the “relationship between business model innovation, corporate 

sustainability, and organizational values within the fashion industry” (Pedersen et al., 

2018). 

Cluster 3 (blue) comprises 12 articles focusing on digitalization and business 

model transformation. More specifically, they bring forward:  

• the impact of digitalization on business model (innovation) - explored through 

comprehensive literature reviews and/or research agendas – focusing on “digital 

transformation” (Verhoef et al., 2021) and “digital technology and business model 

innovation” (Ancillai et al., 2023) – and empirical studies – investigating “the impact of 

digitalization on business models” (Bouwman et al., 2018), “digitalization and its 

influence on business model innovation” (Rachinger et al., 2019), and “digital business 

models in traditional industries” (Remane et al., 2017); 

• technological advancements and their impact on business model innovation – the 

research being focused either on specific technologies - 3D printing (Rayna & Striukova, 

2016), “digitization and big data analytics” (Loebbecke & Picot, 2015) - or on aggregated 

technologies/specific industries - industry 4.0 (Weking et al., 2020) and manufacturing 

(Savastano et al., 2019); 

• digital business model (innovation) in SMEs – in search of performance improvement 

(Bouwman et al., 2019), identifying “digital transformation paths” in COVID-19 context 

(Priyono et al., 2020), or enabling dynamic capabilities (Soluk et al., 2021); 

Cluster 4 (yellow) comprises 12 articles) addressing business models for societal 

and sustainability transitions. More specifically, they bring forward:  

• business models as enablers of transition – the research being focused on developing 

comprehensive frameworks to link sustainable entrepreneurship and  innovation with 

either the business models (Lüdeke‐Freund, 2020) or the transformation towards 

sustainability (Schaltegger et al., 2016), to identify “new linkages between business 

model and transition research” (Bidmon & Knab, 2018), and to propose a systems 

understanding on “governing sustainability transitions through business model 

innovation” (Bolton & Hannon, 2016); 

• circular business models driving/obstructing sustainability – built around the circular 

economy principles and practices, the articles analyze if “circular business models (act) 

as driver or obstructer of sustainability transitions” (Hofmann, 2019), while exploring 

“corporate-entrepreneur collaborations” (Veleva & Bodkin, 2018), “circular economy 

business models in service-oriented technology companies” (Heyes et al., 2018), and 

developing “a typology of circular start-ups” (Henry et al., 2020); 
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• business model innovation to align with both sustainability and technology transitions 

– against government regulation (Y. Li et al., 2016) and by integrating sustainable 

technologies (Bohnsack et al., 2014) or the sharing economy principles (Ciulli & Kolk, 

2019) – in specific sectors, like Industry 4.0 (Müller et al., 2018) and electric vehicles 

(Bohnsack et al., 2014; Y. Li et al., 2016), or organizational settings, like SMEs (Müller 

et al., 2018). 

 

Co-citation analysis – tracing the origins of the research on the topic  

The co-citation analysis - using cited references as the unit of analysis and a 

threshold of minimum 20 citations per cited reference - revealed 36 items (of the 70456 cited 

references), grouped in three clusters (Figure 7). The publication years of these articles 

range from 1989 (Eisenhardt, 1989) to 2018 (Foss & Saebi, 2018; Geissdoerfer, 

Vladimirova, et al., 2018; Teece, 2018), with one in six articles (6 out of 36) being published 

in 2010. Together, the 36 articles gathered about 2007 citations (therefore an average of 

55.75 citations per article); three of them were cited more than 100 times (Chesbrough, 

2010; Teece, 2010; Zott et al., 2011).  

 

Figure 7. Co-citation map  

(unit of analysis: cited references; weights: citations) 

 
Source: Authors (based on SCOPUS data and using VOSViewer) 

 

The three clusters in the co-citation map mirror three main research themes and 

subsequent contributions that were foundational in the development of the set of articles 

under analysis, shaping the development of knowledge in the (niche) area that lies at the 

nexus of business model innovation, sustainability and/or digitalization:  

Cluster 1 (red, 15 articles) - the strategic role of business models in driving 

innovation, value creation, and competitive advantage (particularly in the context of rapidly 

changing technological environments):  

• defining and conceptualizing business models (Magretta, 2002), (Zott et al., 2011); 
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• business model design and firm performance (Zott & Amit, 2007), (Zott & Amit, 2008), 

(Zott & Amit, 2010), (Demil & Lecocq, 2010); 

• centrality of business models in strategy and innovation (Teece, 2010), (Casadesus-

Masanell & Ricart, 2010), (Baden-Fuller & Haefliger, 2013); 

• business model innovation as a driver of competitive advantage (Johnson et al., 2008), 

(Chesbrough, 2010), (Bucherer et al., 2012), (Casadesus‐Masanell & Zhu, 2013); 

• value creation and capture through business model (Amit & Zott, 2001), (Amit & Zott, 

2012). 

Cluster 2 (green, 13 articles) - aligning business model innovation with dynamic 

capabilities (through robust theories, methodologies and research) for sustained competitive 

advantage:  

• evolution and challenges in business model innovation research (Barney, 1991), (Massa 

et al., 2017), (Foss & Saebi, 2017), (Foss & Saebi, 2018); 

• dynamic capabilities as a strategic imperative (Teece et al., 1997), (Teece, 2007), 

(Teece, 2018); 

• theory building and methodological rigor in research (Eisenhardt, 1989), (Miles & 

Huberman, 1994), (Eisenhardt & Graebner, 2007), (Yin, 2009), (Gioia et al., 2013), (Yin, 

2014). 

Cluster 3 (blue, 8 articles) - integrating sustainability principles into business 

model innovation for long-term (economic, social, and environmental) value creation:  

• business model innovation as a catalyst of sustainability and economic performance 

(Schaltegger et al., 2012), (Boons et al., 2013), (Boons & Lüdeke-Freund, 2013), (Evans 

et al., 2017), (Geissdoerfer, Vladimirova, et al., 2018); 

• development of sustainable business model archetypes (N. M. P. Bocken et al., 2014); 

• tools and frameworks for designing sustainable business models (Osterwalder et al., 

2010), (Joyce & Paquin, 2016). 

 

Bibliographic coupling analysis– deciphering current developments in the 

research on the topic 

The bibliographic coupling analysis - using documents as the unit of analysis - 

considered all the 1195 articles, regardless of the number of citations they received (as the 

analysis was searching for patterns in the research themes/topics). Of the 1195 articles, the 

largest set of connected items consisted of 1122 articles; the network visualization map 

generated organized them in 6 clusters after choosing a minimum cluster size of 50 (Figure 

8.a.).  

Following the selection of the 36 articles with the highest total link strength (for 

symmetry with the co-citation analysis) - to narrow the focus on the thematic areas and the 

main contributions of the research at the nexus of business model innovation, sustainability 

and/or digitalization over the last decade (2014-2023) - 3 clusters became apparent in the 

bibliographic coupling map (Figure 8.b.) (N.B. due to the limited number of articles - about 

3% of the whole sample - the results need to be corroborated with supplementary results, 

such as those produced from the citation analysis or the co-word analysis):  
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Figure 8. Bibliographic coupling map  

(unit of analysis: documents; weights: total link strength) 

8.a. All linked items (1122) 8.b. Top 36 items 

  

Source: Authors (based on SCOPUS data and using VOSViewer) 

 

Cluster 1 (red, 18 articles) – design, implementation and evolution of sustainable 

business models:  

• frameworks, models and taxonomies for sustainable business models (Bashir et al., 

2022), (Lüdeke-Freund et al., 2018), (Shakeel et al., 2020), (Lüdeke‐Freund, 2020); 

• barriers, drivers, and dynamic capabilities for innovation (N. M. P. Bocken & Geradts, 

2020), (Hansson et al., 2023), (Inigo et al., 2017), (Velter et al., 2020); 

• circular economy applications (N. Bocken & Konietzko, 2022), (Carraresi & Bröring, 

2021), (Donner & De Vries, 2021), (Hofmann, 2019), (Santa-Maria et al., 2021); 

• sector-specific applications and case studies (Geissdoerfer et al., 2016), (Holtström et 

al., 2019), (Karlsson et al., 2019), (Ringvold et al., 2023), (Täuscher & Abdelkafi, 2018). 

Cluster 2 (green, 14 articles) – business model innovation in digital 

transformation context: 

• impact of digitalization on business models, (SME) performance, and broader 

ecosystems (Ancillai et al., 2023), (Bouwman et al., 2019), (Witschel et al., 2019), (Wang 

& Chebo, 2021), (Snihur & Bocken, 2022), (Müller et al., 2018), (Iheanachor et al., 2021); 

• drivers and frameworks for business model innovation and competitive advantage 

(Ammirato et al., 2022), (Pucihar et al., 2019), (Hanafizadeh et al., 2018), (Filser et al., 

2021); 

• innovation for (sustainable) value creation, capturing and transfer (Roos, 2014), 

(Brehmer et al., 2018), (Olofsson et al., 2018). 

Cluster 3 (blue, 4 articles) – business model (innovation) to support sustainability 

and societal transitions:  

• connecting business model (research) with transition (theory) (Bidmon & Knab, 2018), 

(Sarasini & Linder, 2018); 

• business model innovation processes and practices for sustainability transition (Engwall 

et al., 2021), (Sarasini & Langeland, 2021). 

 

Co-word analysis – searching for emerging trends in the research on the topic 

The co-occurrence analysis – considering author keywords as the unit of analysis 

and five as the minimum number of occurrences of a keyword – led to 148 keywords that 

met the threshold (of the total 3255 keywords resulted after integrating the thesaurus file).  
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When the minimum cluster size was set to 15, five clusters emerged (Figure 9.a. 

and Table 6), allowing for the deciphering of the main research topics and threads of the 

analyzed decade: cluster 1 (red) – led by innovation (93 occurrences) and focused on 

digitalization and technological innovation; cluster 2 (green) – led by business model 

innovation (407 occurrences) and focused on business models, digital transformation, and 

innovation ecosystems; cluster 3 (blue) – led by business model (236 occurrences) and 

focused on sustainable business models and circular economy; cluster 4 (yellow) – led by 

entrepreneurship (31 occurrences) and focused on entrepreneurship, innovation, and 

organizational change; cluster 5 (violet) – led by sustainable development (40 

occurrences) and focused on strategy, competitive advantage, and sustainable 

development. 

 

Figure 9. Co-occurrence map  

(unit of analysis: author keywords; weights: occurrences) 

a. Network visualization b. Overlay visualization 

  
Source: Authors (based on SCOPUS data and using VOSViewer) 

 

Table 6. Co-occurrence of author keywords – clusters’ composition 

Cluster 1 (red, 34 items)  

innovation, digitalization, sharing economy, digital servitization, internet of things, product–service 

system, artificial intelligence, covid-19, digital innovation, blockchain, ecosystem, platform, start-up, 

servitization, big data, electric vehicle, renewable energy, bibliometric analysis, digital business 

model, fintech, governance, energy transition, smart city, sustainable operations, manufacturing, 

supply chain management, technology, transport, value co-creation, 3d printing, circular supply 

chain, energy efficiency, risk management, smart contract 

Cluster 2 (green, 32 items)  

business model innovation, sustainability, digital transformation, dynamic capability, value 

creation, digital technology, open innovation, social enterprise, digital platform, value proposition, 

social entrepreneurship, digital economy, innovation management, co-creation, multi-sided 

platform, value capture, collaboration, social innovation, emerging markets, incumbent, bottom of 

the pyramid, digital leadership, india, innovation ecosystem, frugal innovation, business model 

innovation for sustainability, developing economies, service, strategic flexibility, entrepreneurial 

orientation, system dynamics, tourism 

Cluster 3 (blue, 32 items)  

business model, circular economy, sustainable business model, industry 4.0, circular business 

model, sustainable innovation, corporate sustainability, sustainability transition, sustainable 

entrepreneurship, digital business model innovation, framework, sustainable value creation, 

corporate social responsibility, multiple case study, resilience, design thinking, bioeconomy, 
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industrial ecology, organizational agility, complexity, stakeholder, firm performance, circular 

business model innovation, sustainability innovation, co-evolution, taxonomy, business model 

experimentation, customer experience, financial performance, transformational performance, co-

creation strategy, stakeholder engagement 

Cluster 4 (yellow, 30 items)  

entrepreneurship, sustainable business model innovation, sustainable development goal, 

literature review, digitization, business model for sustainability, innovative business model, business 

model canvas, barriers, sustainable consumption, sustainable business, life cycle analysis, 

creativity, lean startup, driver, experimentation, retail, pandemic, business model design, transition, 

performance, consumer behavior, leadership, effectuation, fashion industry, institutional theory, 

organizational change, fashion, business strategy, human resource management 

Cluster 5 (violet, 20 items)  

sustainable development, SME, strategy, case study, disruptive innovation, china, resource 

efficiency, technological innovation, competitive advantage, eco-innovation, service innovation, e-

commerce, strategic management, value chain, pls-sem, triple bottom line, marketing, sustainable 

competitive advantage, fsqca, policy 

Source: Authors (based on SCOPUS data and using VOSViewer) 

 

If considering the average publication year linked to the 148 items, the overlay 

visualization of the co-occurrence (of author keywords) map (Figure 9.b.) provides a glimpse 

on the most topical/current issues (N.B., the closer an item is to red on the map, the more 

recent it is). The most recent keywords, by cluster, are: supply chain management (cluster 

1), system dynamics (cluster 2), bioeconomy (cluster 3), driver (cluster 4), and policy 

(cluster 5). The top 10% of keywords by average publication year, when all keywords are 

taken into account (regardless of the clusters they belong to), are as follows: supply chain 

management, bibliometric analysis, bioeconomy, policy, digital business model innovation, 

framework, manufacturing, fsqca, covid 19, strategic management, system dynamics, 

multiple case study, blockchain, digital servitization, and governance. The list above 

suggests that the research on the topic is currently caried on in four interconnected areas: 

digital innovation and technology; strategic management and analytical methods; supply 

chain and manufacturing; policy, governance and sustainability. 

 

4. Discussion and Conclusions 

 

Considering the stated aim and objectives, the study’s findings led to the following 

conclusions, contributing to the comprehensive understanding of the research landscape at 

the nexus between business model innovation, sustainability and/or digitalization:  

On the dynamics and structure of the research output: 1195 articles were 

published in SCOPUS journals (and generated 39636 citations) between 2014 and 2023; 

about 80% of the articles and 95% of the citations occurred in the second half of the decade, 

showing a growing interest on the topic. Of the 486 journals hosting the 1195 articles, 5 

are the most impactful ones, accounting for over 25% of all articles and nearly 50% of all 

citations: Sustainability (Switzerland), Journal of Cleaner Production, Technological 

Forecasting and Social Change, Journal of Business Research, and Business Strategy and 

the Environment. When examining the subject areas, there are a total of 22; with almost 

60% of all articles, Business, Management, and Accounting is the most well-represented 
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one, followed by Social Sciences and Environmental Science. A total of 3237 authors 

contributed to the 1195 articles; of them, the most prolific and influential (9) ones have 5 

or more articles each and received 500 citations or more each: Nancy Bocken, Vinit Parida, 

Antonio Ghezzi, Heiko Gebauer, Kai-Ingo Voigt, Pejvak Oghazi, Sascha Kraus, Marko 

Kohtamäki, and David Sjödin. The 3237 authors are based in 89 different 

countries/territories; five of them, contributing with more than 100 articles each, are the 

most productive ones: Germany, Italy, United Kingdom, China and Sweeden.  

On the network of the most impactful articles: the citation analysis led to the 

detection of the following key research directions (and related subtopics) at the nexus of 

business model innovation, sustainability and/or digitalization: (1) circular economy and 

sustainable business models (creating and innovating sustainable business models; 

business model innovation for the circular economy; drivers, barriers, and success factors); 

(2) tools, frameworks and processes for sustainable business innovation (frameworks 

and tools for designing sustainable business models; the understanding and 

experimentation dimensions of the process; value creation, transfer and capture; industry 

specifics); (3) digitalization and business model transformation (the impact of 

digitalization on business model innovation; technological advancements and their impact 

on business model innovation; digital business model innovation in SMEs); (4) business 

models for societal and sustainability transitions (business models as enablers of 

transition; circular business models driving/obstructing sustainability; business model 

innovation to align with both sustainability and technology transitions). 

On the origins of the research on the topic: the co-citation analysis led to the 

identification of three main research themes that were foundational in the development of 

the set of articles under analysis: (1) the strategic role of business models in driving 

innovation, value creation, and competitive advantage (particularly in the context of rapidly 

changing technological environments); (2) aligning business model innovation with 

dynamic capabilities (through robust theories, methodologies and research) for sustained 

competitive advantage; (3) integrating sustainability principles into business model 

innovation for long-term (economic, social, and environmental) value creation. 

On the current developments in the research on the topic: the bibliographic 

coupling analysis led to the deciphering of the following thematic areas and main 

contributions during the reference period: (1) design, implementation and evolution of 

sustainable business models (frameworks, models and taxonomies for sustainable 

business models; barriers, drivers, and dynamic capabilities for innovation; circular economy 

applications; sector-specific applications and case studies); (2) business model innovation 

in digital transformation context (impact of digitalization on business models, (SME) 

performance, and broader ecosystems; drivers and frameworks for business model 

innovation and competitive advantage; innovation for (sustainable) value creation, capturing 

and transfer); (3) business model (innovation) to support sustainability and societal 

transitions (connecting business model (research) with transition (theory); business model 

innovation processes and practices for sustainability transition). 

On the emerging trends in the research on the topic: the co-occurrence of author 

keywords analysis identified five clusters – corresponding to five research topics and threads 

that dominated the research in the last decade: cluster 1 - led by innovation and focused 
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on digitalization and technological innovation; cluster 2 - led by business model innovation 

and focused on business models, digital transformation, and innovation ecosystems; cluster 

3 - led by business model and focused on sustainable business models and circular 

economy; cluster 4 - led by entrepreneurship and focused on entrepreneurship, innovation, 

and organizational change; and cluster 5 - led by sustainable development and focused 

on strategy, competitive advantage, and sustainable development. When further considering 

the average publication year linked to the author keywords, in search for the “hottest” 

research topics of nowadays, the analysis revealed the following most recent keywords (by 

cluster): supply chain management (cluster 1), system dynamics (cluster 2), 

bioeconomy (cluster 3), driver (cluster 4), and policy (cluster 5).  

In conclusion, the results of the performed analyses suggest the emergence of a 

niche research area in the broad strategic management field, bringing together four related 

(sub)topics: (1) circular economy and sustainable business models; (2) tools, frameworks 

and processes for sustainable business model innovation; (3) digitalization and business 

model transformation; (4) business models for societal and sustainability transitions. For this 

research area to crystallize, the identified emerging research trends – on digital innovation 

and technology; strategic management and analytical methods; supply chain and 

manufacturing; policy, governance and sustainability – need to be further explored, both 

individually (in search of refinement and clarity) and collectively (in search of consistency 

and synergy). 
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