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ABSTRACT

This study offers a comprehensive bibliometric and text-mining overview of two decades of sustainability-oriented entrepreneur-

ship research. Drawing on 7563 peer-reviewed articles from the Web of Science Core Collection, we map the field's evolution,
thematic structure, and disciplinary convergence, identifying influential authors, networks, and journals. Using rule-based clas-
sification and unsupervised learning, we categorize contributions within a four-pillar framework encompassing environmental,

social, economic, and cultural dimensions and examine their prevalence, overlap, and temporal trends.

The results reveal a pronounced shift toward transdisciplinarity: 77% of articles engage with at least three pillars, and 34.5%

address all four simultaneously. Building directly on this empirical evidence, we propose the Four-Pillar Intersectionality

Framework (F-PIF), which reconceptualizes sustainable entrepreneurship as a transdisciplinary knowledge domain shaped by
interdependent sustainability logics. The F-PIF is therefore both derived from and supported by the bibliometric findings, pro-
viding an empirically grounded conceptual model that advances theoretical understanding and offers practical guidance for

scholars and practitioners navigating entrepreneurship in the age of sustainability.

1 | Introduction

The entrepreneurial response to sustainability challenges has
become a central concern across disciplines, from management
and economics to sociology, urban planning, and environmen-
tal studies (Luederitz et al. 2023; Abbas and Bulut 2024). As the
United Nations Sustainable Development Goals (SDGs) call for
systemic transitions, researchers have increasingly examined
how entrepreneurship can foster social inclusion, environmen-
tal restoration, economic innovation, and broader sustainable
development (Hall et al. 2010; George et al. 2016; Belz and
Binder 2017; Sica et al. 2025). This growing interest has sup-
ported the rise of sustainable entrepreneurship (SE), an inter-
disciplinary field that investigates how entrepreneurial action
generates value while addressing environmental and societal

concerns (Dean and McMullen 2007; Mufioz and Cohen 2017;
Liideke-Freund 2019). According to Cohen et al. (2008), SE in-
volves identifying and exploiting opportunities that help resolve
systemic sustainability problems through innovation, institu-
tional change, and new forms of organizing. Schaltegger and
Wagner (2011) define SE as a “business approach that creates
economic value while simultaneously contributing to environ-
mental protection and social well-being.”

The sustainability discourse has long been shaped by
Brundtland's (1987) definition of sustainable development
and Elkington's (1997) Triple Bottom Line (TBL), which con-
ceptualizes sustainability as the interplay of environmental,
social, and economic objectives (Purvis et al. 2019). While in-
fluential, the TBL framework treats these pillars as additive
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and omits culture, limiting its ability to capture the interde-
pendent and multidimensional nature of sustainability chal-
lenges (Shepherd and Patzelt 2011; Hall et al. 2010). However,
as sustainability challenges have become more systemic and
context-dependent, there is a growing recognition among
scholars for the adoption of models that go beyond the three-
dimensional view of the TBL. This has led to new attention
to culture as a fundamental, yet long-absent, dimension of
sustainability.

Recent scholarship and policy initiatives have therefore ar-
gued for a fourth dimension: culture (Nguyen et al. 2020;
Rosario et al. 2022). Culture shapes values, behaviors, and
collective resilience, influencing whether sustainability strat-
egies gain legitimacy and long-term traction (Hawkes 2001;
UNESCO 2013).

When overlooked, even well-designed initiatives may fail. For
example, eco-tourism projects in Indigenous regions have fal-
tered when cultural values were overlooked. Conversely, cre-
ative enterprises that integrate heritage and identity into their
models, such as those in rural Europe, often thrive by aligning
economic innovation with community cohesion and ecolog-
ical stewardship (Duxbury et al. 2012; McKeever et al. 2015;
Daskalaki et al. 2015; Borin and Jolivet 2021; Palazzo et al.
2022). These cases underscore that culture is not a superficial
layer but a structural dimension of sustainability.

However, SE research still treats culture as the “weakest
link™: it is often considered descriptively (as heritage, place,
or identity) rather than analytically theorized. Critical per-
spectives from cultural policy (Kangas et al. 2018), paradox
theory (Hahn et al. 2018), and corporate sustainability de-
bates (Busch et al. 2023) highlight that culture also shapes
power, legitimacy, and meaning in sustainability transitions.
Building on these insights, we argue that culture must be un-
derstood as a constitutive logic alongside the economic, social,
and environmental pillars.

Addressing this gap, the present study introduces the Four-Pillar
Intersectionality Framework (F-PIF): a conceptual and analyt-
ical model that captures the interactions among environmen-
tal, social, economic, and cultural dimensions of sustainable
entrepreneurship. Unlike additive approaches, the F-PIF em-
phasizes intersectionality, recognizing that sustainability logics
shape one another and co-produce novel forms of knowledge,
practice, and strategy. The framework is empirically grounded
in a large-scale bibliometric and text-mining analysis of 7563
peer-reviewed articles (2005-2025), which demonstrates that
SE scholarship has already moved beyond siloed approaches.

This study makes the following three contributions: (i) em-
pirical: It provides the largest bibliometric and text-mining
analysis of sustainability-oriented entrepreneurship to date;
(ii) theoretical: It develops an empirically derived framework
that reconceptualizes SE as a transdisciplinary domain, high-
lighting the neglected but constitutive role of culture; and (iii)
practical/managerial: It offers actionable insights for entrepre-
neurs, policymakers, and educators on designing strategies,
policies, and curricula that integrate all four sustainability
dimensions.

2 | Research Questions and Main Aim of the Study

We situate our bibliometric and thematic analysis within the
above-described four-pillar model, to provide an integrated
view of how sustainability-oriented entrepreneurship research
has developed across intersecting domains. In doing so, we con-
tribute to a more nuanced and transdisciplinary understanding
of the field's evolution and structure.

We are guided by the following research questions:

RQ1. How has the volume and thematic distribution of sustain-
able entrepreneurship research evolved over the past two decades
around the four pillars?

RQ2. To what extent do contributions reflect single-pillar, multi-
pillar, or fully integrated sustainability approaches?

RQ3. What are the most suited journals, influential authors, pat-
terns, main thematic areas, and clusters within this transdisci-
plinary field?

RQ4. What conceptual patterns emerge from the interaction
among sustainability pillars, and how can these inform a more
integrated understanding of sustainable entrepreneurship?

To answer these questions, we start performing a bibliomet-
ric selection and screening of papers from the Web of Science
(WoS) database and then analyze the final large sample of re-
trieved articles using rule-based unsupervised classification,
text analysis, citation network mapping, and temporal trend
modeling. Our contribution is both empirical and theoretical:
in addition to visualizing and quantifying the evolution of
the field cumulatively and separately for the four pillars, we
introduce a new theoretical model, that we call the F-PIF, to
interpret the observed convergence and overlap among sus-
tainability logics.

3 | Methodology

We adopt a mixed-method bibliometric and computational
text analysis approach to investigate the thematic and struc-
tural evolution of SE research. Our workflow follows PRISMA
2020 guidelines (Page et al. 2021) to select a final sample of
papers from the WoS Core Collection and then combines rule-
based keyword classification with unsupervised machine
learning. The analysis was conducted using custom Python
scripts using the libraries Pandas (data handling), NumPy
(numerical computation; Harris et al. 2020), Matplotlib
(visualization; Hunter 2007), Scikit-learn (unsupervised clus-
tering; Pedregosa et al. 2011), and wordcloud (text visualiza-
tion). The full workflow was executed in Jupyter notebooks
to ensure reproducibility. Each stage of the analysis is de-
scribed below.

From a methodological standpoint, our approach advances be-
yond standard bibliometric studies in two key ways, as further
described in Section 2.2: (1) through an iterative keyword en-
richment and classification protocol tailored for multidimen-
sional sustainability analysis and (2) by combining this with
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unsupervised clustering using interpretable, reproducible
criteria.

3.1 | Sample Selection

The study builds on a systematic and replicable bibliometric
protocol. Data were retrieved from the WoS Core Collection in
June 2025 using an advanced query designed to capture litera-
ture at the intersection of sustainability and entrepreneurship.
The WoS is the most comprehensive database of high-quality re-
search in social sciences (Hicks and Wang 2011; Liu et al. 2024),
hosting over 15,000 journals and more than 50 million records.

To ensure disciplinary relevance, we also restricted the data-
set to sources categorized in a defined set of Web of Science
Categories (WCs).

The initial search returned 10,068 records. Following the
PRISMA protocol, we then applied three inclusion criteria: pub-
lication years between 2005 and 2025; English-language only;
and document type limited to peer-reviewed journal articles.
After screening, the final dataset consisted of 7563 articles.
Figure 1 presents the PRISM A-like screening flow for database
selection, inclusion criteria, and final sample. The exact search
string is reported in the first block, while the inclusion criteria
are instead listed in the second one.

In sum, this step produced a high-quality and thematically
relevant corpus of 7563 peer-reviewed journal articles, which
served as the foundation for the subsequent classification and
text-mining analyses.

3.2 | Classification Into Sustainability Pillars

We began by constructing a keyword-based classification frame-
work grounded in the following four sustainability dimensions:
environmental, social, economic, and cultural. An initial set
of semantically relevant keywords for each pillar was defined
through expert judgment, literature reviews, and key policy doc-
uments (e.g., the SDGs, Agenda 21 for Culture, and UNESCO re-
ports). To apply this framework, we created a composite textual
field for each article by merging the title, abstract, author key-
words, and Keywords Plus metadata. The text was preprocessed
to remove both standard and domain-specific stopwords (e.g.,
“entrepreneurship,” “development,” “study”) and converted to
lowercase to standardize input. A rule-based matching pipeline
then checked whether any pillar-specific keywords were pres-
ent. Articles could be assigned to multiple pillars, enabling a
multidimensional classification that reflects the integrative na-
ture of sustainability research.

A key innovation in our methodology lies in the iterative key-
word enrichment process designed to improve classification
coverage and capture the evolving vocabulary of the field.
Articles not initially matched to any pillar were labelled as
“Unclassified.” These were then subjected to frequency anal-
ysis to identify high-occurrence, nonstopword terms not al-
ready present in the dictionaries. Terms were contextually
evaluated for semantic fit. For example, the term “placemak-
ing,” which emerged frequently in unclassified articles, was
identified as conceptually aligned with the cultural pillar due
to its strong association with identity, heritage, and place-
based development. It was therefore added to the correspond-
ing dictionary. Other terms identified in this process included

TS = (entrepreneur* AND sustainab*)
AND

IDENTIFICATION

WC = (Business OR Economics OR Management OR Business, Finance OR Environmental 10068
Studies OR Green Sustainable Science Technology OR Planning Development OR Regional

Urban Planning OR Sociology OR Social Issues OR Social Sciences Interdisciplinary OR

Urban Studies OR Women's Studies OR Cultural Studies OR Anthropology)

J
h
SCREENING
Inclusion criteria:
* Publication year: 2005-2025 (n = 9985) 7563
*» Language: English only (n = 9705)
* Document type: Articles only
\ y
( FINAL SAMPLE )

FIGURE1 | Flow scheme for the selection of the final sample of articles from WoS, highlighting the main phases of identification and screening.
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“resilience” (social), “remanufacturing” (environmental), and
“stakeholder trust” (economic-social).

This enrichment loop was repeated until classification im-
provements plateaued, with fewer than one additional article
classified per iteration. As a result, our final classification
achieved near-complete coverage (99.9%), with only two un-
classified articles out of 7563. The dynamic enrichment process
ensures that our dictionaries are both empirically grounded
and adaptive, making this approach particularly suited for in-
terdisciplinary and evolving research domains like sustainable
entrepreneurship. In summary, the classification procedure
yielded a comprehensive, multidimensional dataset in which
each article was associated with one or more sustainability
pillars. This output provided the empirical basis for subse-
quent analyses of pillar overlap, temporal trends, and thematic
clustering.

Following pillar classification, we performed a series of anal-
yses. First, we computed the distribution of articles across
single- and multipillar combinations using UpSet plots and com-
bination frequency charts. Second, we examined the temporal
evolution of pillar engagement and the geographic distribution
of research based on first-author affiliations. Third, we ana-
lyzed co-authorship patterns using a citation-weighted network
to identify key collaborative clusters. Fourth, we mapped jour-
nal-pillar contributions using bar charts, heatmaps, and Sankey
diagrams to reveal disciplinary engagement trends.

To uncover latent thematic structures within each pillar, we
then applied TF-IDF vectorization followed by K-means clus-
tering. The optimal number of clusters was determined through
a combination of the elbow method (based on within-cluster
sum of squares), interpretability of themes, and cluster stability
across random seeds. Final models included between 8 and 12
clusters per pillar, depending on content complexity. To validate
clustering quality, we computed Silhouette Scores, which re-
mained consistently above 0.6, and examined cosine similarity
matrices to assess intracluster and intercluster cohesion.
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Finally, we projected clusters onto a two-dimensional thematic
map using the centrality-density framework (Cobo et al. 2011),
which allowed us to distinguish between motor themes (central
and dense), basic/transversal themes (central but sparse), niche
topics (dense but isolated), and emerging areas (sparse and pe-
ripheral). This mapping was essential to visualize the evolving
thematic architecture of the field and to theorize the growing
integration across sustainability dimensions.

Overall, this stage generated a series of pillar-specific thematic
maps and clusters that reveal both well-established and emerg-
ing research trajectories. These results were then used to in-
terpret the structural and conceptual evolution of sustainable
entrepreneurship research over the past two decades.

4 | Results

4.1 | Large-Scale Structure of Sustainable
Entrepreneurship Research

In this section, we present the empirical findings derived from the
bibliometric and thematic analysis of 7563 peer-reviewed articles
on sustainability-oriented entrepreneurship. Through a combina-
tion of rule-based classification, network analysis, and unsuper-
vised clustering, we aim to uncover the structural and semantic
contours of a field that is increasingly characterized by multidi-
mensional integration and transdisciplinary convergence.!

4.2 | Multidimensionality and Pillar Overlaps

This subsection examines the degree of overlap among sus-
tainability pillars, with a particular focus on how many con-
tributions engage with multiple dimensions simultaneously.
The classification based on the four sustainability pillars re-

veals a high degree of multidimensionality in the literature.

Figure 2 shows an UpSet where the horizontal bars on the
bottom-left indicate the total number of articles classified into
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FIGURE 2 | UpSet Plot showing the distribution of 7563 articles across environmental, social, economic, and cultural dimensions. Horizontal

bars indicate total articles per pillar, while vertical bars show the size of unique pillar combinations. Single-pillar studies are rare, whereas most con-

tributions engage multiple dimensions, with 2614 articles addressing all four simultaneously, underscoring the strong multidimensional character

of the field.
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each individual pillar: economic (7283), social (5950), cultural
(5530), and environmental (4600). The vertical bars at the top
display the number of articles associated with each unique pillar
combination, with filled circles below denoting the specific pil-
lars involved. The most common configuration involves articles
engaging with all four pillars simultaneously (2614 articles, rep-
resenting the 34.5% of the full sample), followed by economic-
social-cultural (n=1622) and environmental-economic-social
(n=2892), underscoring the field's increasing multidimensional
orientation. Only a small fraction of articles belongs to a single
pillar only, with the economic dimension emerging as the most
frequent standalone category (n=192), consistent with prior
literature that has historically emphasized market-based per-
spectives on sustainability. This emphasis is evident in the way
corporate sustainability research often underrepresents the so-
cial dimension; the Brundtland Commission's development pol-
icies heavily prioritize economic growth; and many theoretical
sustainability frameworks are market-driven (Brundtland 1987;
Peterson et al. 2025; Khalil 2025). Supporting this trend, a recent
bibliometric study found that 41.5% of sustainability-related ar-
ticles focus on the economic dimension, compared to 27.6% on
the environmental and 19.0% on the social pillar (Hermosa del
Vasto et al. 2024).

The strong overlap between pillars suggests that sustainability-
focused entrepreneurship research increasingly operates across
disciplinary and thematic boundaries, integrating social, ecolog-
ical, economic, and cultural concerns in complex ways (Panwar
et al. 2022). This pattern suggests that sustainability-oriented
entrepreneurship research frequently spans multiple domains,
rather than remaining confined to a single thematic pillar. This
confirms that sustainable entrepreneurship scholarship has
progressed beyond single-pillar perspectives, embracing a mul-
tidimensional logic where environmental, social, economic, and
cultural factors increasingly interact in both theory and practice.

These overlapping configurations do more than illustrate biblio-
metric complexity: They signal a paradigmatic evolution in en-
trepreneurship research. The growing prevalence of multipillar
studies reflects how entrepreneurs increasingly design ventures
that integrate ecological regeneration, social value creation, and
cultural legitimacy within viable business models. This trend
resonates with recent work linking sustainability orientation to

strategic governance and innovation practices (Velte 2024; Kaur
et al. 2025), suggesting that transdisciplinary sustainability is
becoming a central component of contemporary entrepreneurial
strategy.

4.3 | Temporal Trends, Geographic Patterns,
and Leading Authors and Journals

The production of papers per year is plotted for the four pillars
in Figure 3. The field has grown substantially since 2005. The
absolute number of articles shows a marked increase starting in
2013-2014, with the economic pillar always slightly above the
other three pillars in terms of total production. This steady in-
crease may reflect both a rising awareness of the SDGs and the
mainstreaming of sustainability in entrepreneurship curricula
and funding schemes.

The geographical analysis was obtained by counting the total
number of papers by country, based on the national affiliation of
the first author, retrieved from the “Address” column. Figure 4
shows a consistent leadership by England and China, across all
four pillars. Italy, Germany, Spain, and India are also signifi-
cant contributors, with subtle variations by pillar. For instance,
Italy ranks high in environmental and cultural papers, while the
social pillar shows more distributed international engagement.

At the same time, the analysis reveals a pronounced concentra-
tion of research activity in China and the United Kingdom. This
imbalance reflects strong institutional and funding support in
these countries but also indicates a potential conceptual bias
toward Global North priorities. Expanding representation from
Global South and Indigenous contexts will be vital to ensure that
sustainable-entrepreneurship research captures diverse cultural
and institutional realities.

These geographic patterns also mirror strategic priorities in
sustainability policy and funding, where nations with estab-
lished innovation ecosystems (e.g., China, the UK, and EU
members) channel research and investment toward circular-
economy and governance-based entrepreneurial strategies
(Velte 2024). While these results highlight the global reach of
sustainability-oriented entrepreneurship research, they also
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FIGURE 3 | Annual article counts (2005-2025) by sustainability pillar. The field shows continuous growth since 2013, with the economic pillar

slightly leading in volume but all four dimensions rising in parallel.
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FIGURE4 | Top 10 contributing countries by pillar, based on first-author affiliations.

point to a pronounced imbalance in knowledge production.
The dominance of Chinese and UK-based authors reflects
strong institutional and funding support in these regions
but may also bias theoretical development toward Global
North perspectives. This asymmetry underscores the need
for greater inclusion of Global South and Indigenous schol-
arship to ensure that the conceptual evolution of sustainable
entrepreneurship captures diverse socio-cultural contexts and
epistemologies.

To identify the most influential contributions in the sustainabil-
ity-entrepreneurship literature, we conducted a citation anal-
ysis using data on the number of citations (field: Times Cited,
All Databases) (Yang et al. 2024). To account for recency bias,
we normalized citation counts by the number of years since
publication. Specifically, the total number of citations for each
article was divided by the number of years elapsed since its
publication year, yielding a citations-per-year metric. Articles
published in the current or most recent year were normalized
using a minimum denominator of 1 to avoid inflation. To assess
pillar-specific impact, we exploded the pillar classification (as
before, allowing multi-pillar assignments) and ranked the top
five most cited articles within each sustainability dimension. A
visualisation of the result of this analysis is provided in Figure 5.

Notably, several very recent papers (e.g., Fang et al. 2022; Yin
and Yu 2022) and some of the papers appear in more than one
pillar, as expected because we allow multiple associations.

For example, the article by Schot and Steinmueller (2018)
emerges as the most cited in three of the four pillars (envi-
ronmental, economic, and social), with more than 140 cita-
tions per year, underscoring its transdisciplinary resonance.
Doubtless, this is the most influential recent paper produced
on sustainable entrepreneurship. This foundational paper
redefines innovation policy through three analytical lenses:
research and development (R&D) support, systems of inno-
vation, and transformative change. It emphasizes that con-
ventional innovation strategies centered solely on economic
competitiveness are insufficient to address systemic sustain-
ability challenges. Instead, the authors advocate for a trans-
formative approach that supports inclusive, mission-oriented
transitions aligned with ecological and social goals. Although
the paper does not focus narrowly on entrepreneurship, its
impact on sustainability policy and innovation ecosystems
places it at the center of debates on how entrepreneurial eco-
systems should evolve. It fits within the environmental pillar
due to its critique of current innovation systems and call for
green transformation; within the economic pillar for its policy
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FIGURES5 | Top five articles per pillar, ranked by normalized citation counts.

discussion on aligning R&D with long-term competitiveness
and market creation; and within the social pillar through its
emphasis on participation, inclusion, and directionality of
change.

The only pillar not covered by the above-described paper is the
cultural pillar, which isinstead led by the article by Martin (2016).
This article critically assesses the sustainability potential of the
sharing economy. It highlights contradictions in platforms like
Uber and Airbnb, which are often praised for their resource ef-
ficiency but criticized for labor precarity, displacement, and reg-
ulatory evasion. Martin argues that the sustainability discourse
surrounding the sharing economy has often masked exploitative
practices, and he calls for a values-driven rethinking of platform
design and governance. Its emphasis on norms, meanings, and
institutional critique makes it especially relevant to the cultural
pillar, while its analysis of platform business models and market
logics connects it to the economic dimension as well.

Finally, when considering instead the absolute citation counts,
regardless of publication year, the most influential contribution
in the field is that of Schaltegger and Wagner (2011): “Sustainable
Entrepreneurship and Sustainability Innovation: Categories and
Interactions,” which has accumulated over 1170. This article
provides a widely adopted typology of sustainability innovations
and sustainable entrepreneurship. It defines SE as a form of
business activity that creates economic value while addressing

environmental and social problems and distinguishes between
different types of sustainability innovation based on market
orientation and value creation. The article fits within the envi-
ronmental pillar, by linking entrepreneurial action to ecologi-
cal performance improvements; within the economic pillar, by
framing sustainability as a strategic opportunity for growth and
market differentiation; and within the social pillar, through its
acknowledgement of institutional and stakeholder pressures in
shaping sustainability transitions. Together, these three highly
cited papers exemplify the growing convergence of sustainabil-
ity logics in entrepreneurship research.

The co-authorship network, which is plotted in Figure 6, high-
lights clusters of influential researchers. In the figure, each au-
thor is a node, interconnected with other authors with whom
they have common publications. The color-coding indicates the
total number of citations per author. The largest cluster is the
central one, and it tends to align with prolific contributors in
top-ranked journals who display high citation impact, such as
Li, Wang, Zhang, and Wu. The structure suggests the existence
of regional Chinese clusters, while some degree of fragmenta-
tion is found especially among European and Anglo-American
authors.

Figure 7 shows a heatmap of the total number of papers pub-
lished in a given journal per each pillar. Among the most pro-
lific journals, Sustainability (MDPI) dominates, contributing a
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FIGURE 6 | Network map of authors (nodes) connected by co-publications, color-coded by total citation impact.

much larger number of articles than all other journals, across all
four pillars (12.5% of the entire production for the cultural pillar,
17.3% for economic,10.8% for environmental and 14.3%). Among
the 20 journals with the highest number of overall articles, all
of them are present in all pillars, once again demonstrating the
strong multidimensionality of the field, which is appreciated by
the most influential journals. Overall, these findings depict a
globally connected yet uneven field whose intellectual contours
are shaped by the institutional and policy agendas of its most
prolific regions.

4.4 | Keyword Patterns and Strategic Thematic
Positioning

To uncover latent semantic structures within each sustainabil-
ity pillar, we constructed word clouds and strategic maps based
on the Term Frequency Inverse Document Frequency (TF-IDF)
technique. The analysis followed a multi-step process. First, for
each pillar, we extracted the full text content (titles, abstracts,
and keywords) of all articles assigned to that dimension. We
then applied a TF-IDF Vectorizer to transform the corpus into

a high-dimensional term-document matrix, capturing the rela-
tive importance of terms within each pillar-specific sub corpus.
In practice, the text is converted into a numerical representa-
tion, where each term is represented by a score that indicates its
importance in the document relative to all documents.

We then visualized the top-ranking TF-IDF terms using the
WordCloud package, with the font size of each word propor-
tional to its relative TF-IDF weight within the pillar. The four
clouds for the four pillars are provided in Figure 8 with the same
colour code as in previous figures.

Interestingly, the term “growth” appears prominently in all
four pillars, reflecting the central role of expansion and scaling
across different dimensions of sustainability. While economic
growth remains a dominant theme in entrepreneurship re-
search, the term also appears in the context of green growth (en-
vironmental), inclusive or equitable growth (social), and growth
in cultural engagement or identity (cultural). This suggests that
the concept of growth is being reinterpreted across domains, not
only as financial performance, but also as the scaling of impact,
participation, or ecological regeneration.
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BUSINESS STRATEGY AND THE ENVIRONMENT - 101 169 155 112 0

COGENT BUSINESS & MANAGEMENT - 68 81 43 58 0 1200
CORPORATE SOCIAL RESPONSIBILITY AND ENVIRONMENTAL MANAGEMENT - 34 56 46 51 0
ENTREPRENEURSHIP AND SUSTAINABILITY ISSUES - 59 80 43 63 0
ENVIRONMENT DEVELOPMENT AND SUSTAINABILITY - 34 48 40 40 0 1000
INTERNATIONAL ENTREPRENEURSHIP AND MANAGEMENT JOURNAL - 57 70 50 54 0
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JOURNAL OF BUSINESS ETHICS - 47 65 37 57 0 800
JOURNAL OF BUSINESS RESEARCH - 46 78 43 52 0
E JOURNAL OF CLEANER PRODUCTION - 161 231 197 186 0
(_‘53‘ JOURNAL OF ENTERPRISING COMMUNITIES-PEOPLE AND PLACES IN THE GLOBAL ECONOMY - 47 52 32 44 0 600
JOURNAL OF SMALL BUSINESS AND ENTERPRISE DEVELOPMENT - 38 50 24 41 0
JOURNAL OF SOCIAL ENTREPRENEURSHIP - 34 53 22 54 0
JOURNAL OF SUSTAINABLE TOURISM - 50 52 35 49 0 -
JOURNAL OF THE KNOWLEDGE ECONOMY - 34 59 37 43 0
MANAGEMENT DECISION - 40 53 30 47 0
SMALL BUSINESS ECONOMICS - 46 64 47 52 0
SUSTAINABILITY 974 1307 820 1 2%
SUSTAINABLE DEVELOPMENT - 41 58 47 46 0
TECHNOLOGICAL FORECASTING AND SOCIAL CHANGE - 69 110 75 79 0
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FIGURE 7 | Journal-Pillar Heatmap of the 20 most prolific journals, showing pillar-specific paper counts. Sustainability (MDPI) dominates
across all pillars.
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FIGURE 8 | Word clouds for each sustainability pillar based on TF-IDF analysis.
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Likewise, the word “firm” appears prominently across the en-
vironmental, economic and social dimensions, indicating the
centrality of organizational actors in sustainability discourse.
Notable differences also emerge: “Ecosystem” and “environ-
ment” are dominant in the environmental pillar, reflecting con-
cerns with ecological systems and transitions; “relationship”
and “corporate” stand out in the social pillar, underscoring gov-
ernance, inclusion, and responsibility themes; the economic pil-
lar emphasizes “policy” and “market”; while the cultural pillar
is distinguished by “education,” “heritage,” “identity,” and “ori-
entation.” This latter is the most fragmented pillar, with many
more but smaller words.

We subsequently applied unsupervised learning techniques to
identify clusters of related documents. Using cosine similarity
as the distance metric, we calculated intracluster and interclu-
ster similarities to derive two key dimensions: density, measur-
ing the internal cohesion of a cluster and centrality, representing
the degree of connection to other clusters. At this point, a K-
means clustering algorithm was used to organize documents
into semantically coherent groups, and the mean TF-IDF scores
of each cluster were used to extract representative keywords.
The resulting thematic maps, shown in Figure 9, plot clusters
along a two-dimensional plane with centrality on the x-axis
and density on the y-axis (Cobo et al. 2011; Bamel et al. 2024).
Centrality captures the extent to which a theme is connected
to others (cross-cluster links), while density measures internal

| Pillar - Strategic Map (TF-IDF)

coherence among keywords within a cluster (intracluster simi-
larity). Based on the values of centrality and density, themes are
often classified into four different groups. Clusters in the upper-
right quadrant represent well-developed and central research
themes (motor themes), while those in the lower-left reflect
emerging or marginal topics. Themes in the bottom right quad-
rant (basics) describe topics that are transversal to a discipline,
although they are not central within a given domain. Finally,
in the top left quadrant, we find themes with low centrality
but high density. Hence, they do not influence other topics in
other clusters but are central among researchers focusing on a
given topic.

The environmental pillar, for example, shows strong centrality
around “green innovation” and “environmental responsibility”;
the social pillar is anchored in “social entrepreneurship” and
“SMEs”; the economic pillar emphasizes “policy,” “develop-
ment,” and “performance”; while the cultural pillar highlights
“education,” “place-making,” and “creative identity.”

These maps help delineate both established and emerging re-
search trajectories and provide insight into the structural dy-
namics of sustainability scholarship within each thematic pillar.
The maps also reinforce the notion that pillar boundaries are not
well defined: For example, themes like “education” and “iden-
tity,” typically associated with cultural sustainability, also ap-
pear near socially anchored clusters.

Social Pillar - Strategic Map (TF-IDF)
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sity (y-axis). Keywords indicate dominant terms per cluster. The maps show well-developed themes (e.g., green innovation, social entrepreneurship,

policy/performance) and more fragmented cultural themes (education, heritage, identity).
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Collectively, these thematic configurations portray a matur-
ing domain in which sustainability is understood as an in-
tegrated system of interdependent logics. The coexistence of
consolidated themes such as green innovation and social en-
trepreneurship with more emergent cultural and place-based
clusters highlights the growing alignment of managerial,
policy, and community perspectives within sustainable-
entrepreneurship research.

Interpreted through a business-strategy lens, these thematic
clusters reveal how sustainability has shifted from a peripheral
concern to a core strategic logic. For instance, clusters around
“green innovation,” “policy,” and “social entrepreneurship” in-
dicate that firms increasingly embed sustainability within com-
petitive and governance frameworks rather than treating it as
an external constraint. Cultural themes such as “place-making”
and “education” further illustrate how entrepreneurs mobilize
identity and local knowledge as strategic resources. Together,
these patterns highlight a movement toward purpose-driven,
context-sensitive business models that align with the SDGs.

4.5 | Funding Landscape

To wunderstand the institutional landscape supporting
sustainability-oriented entrepreneurship research, we analyzed
funding acknowledgments across the full dataset. Of the 7563
articles reviewed, 2924 papers (38.7%) explicitly acknowledged
one or more funding sources, highlighting the critical role of
public and institutional investment in shaping the contours of
the field. Given the inconsistency in how funding agencies are
recorded in bibliographic metadata, given the variations in spell-
ing, abbreviations, and formatting, we applied a normalization
strategy to consolidate aliases and harmonize funder names.

The results reveal a highly uneven distribution of funding activ-
ity. The National Natural Science Foundation of China (NSFC)
emerges as the dominant source, supporting 325 publications,
followed by the European Commission (153), UK Research
and Innovation (UKRI, 112), and the Portuguese Foundation
for Science and Technology (FCT, 98). North American agen-
cies such as the U.S. National Science Foundation (NSF) and
Canada's Social Sciences and Humanities Research Council
(SSHRC) also play a visible role, as do regional initiatives in-
cluding the European Regional Development Fund (ERDF) and
the German Research Foundation (DFG). While most of these
funders are national or supranational in scope, a number of in-
stitutional and mission-oriented funding bodies, such as FRFCU
or Horizon 2020 programmes, also contribute meaningfully to
the field's development.

In addition to their frequency, the thematic scope of funders var-
ies considerably. Some agencies show broad engagement across
multiple sustainability dimensions, while others concentrate on
specific domains. For instance, NSFC is strongly associated with
economic and technological research, reflecting China's policy
emphasis on innovation-driven growth. The UKRI and the
European Commission display more balanced support across
environmental, economic, and social pillars. Other funders,
such as SSHRC or DFG, appear less frequently and may focus
more narrowly on disciplinary mandates or national priorities.

These patterns suggest that research funding ecosystems reflect
broader geopolitical, policy, and institutional orientations, influ-
encing which sustainability challenges are prioritized and how
entrepreneurship is framed in response.

Taken together, this analysis underscores that sustainable en-
trepreneurship is increasingly backed by global public funding,
with clear signs of regional specialisation and strategic target-
ing. The consolidation of transnational and cross-pillar funding
efforts also signals a shift toward more integrated and transdis-
ciplinary approaches to sustainability, where entrepreneurial
innovation is viewed not only as an economic driver, but also as
a mechanism for ecological regeneration, social inclusion, and
cultural preservation.

5 | Theoretical Framework: The F-PIF
Transdisciplinary Model of Sustainable
Entrepreneurship Knowledge

The results of the bibliometric analysis presented here suggest
that research on sustainable entrepreneurship is not only mul-
tidimensional but also increasingly transdisciplinary. While
earlier conceptualizations of sustainable entrepreneurship often
followed the triple bottom line (Elkington 1997), more recent
works highlight the rising relevance of a fourth pillar, that of
cultural sustainability. This addition acknowledges the impor-
tance of heritage, identity, people, and place in shaping entrepre-
neurial agency and sustainable transformation.

The development of the F-PIF emerges directly from these em-
pirical patterns. Specifically, the strong co-occurrence of the
cultural pillar with both social and economic dimensions (see
Figure 2) and the presence of clusters such as place-making, edu-
cation, and creative identity (Figure 9) substantiate culture's role
as a distinct and integrative sustainability dimension. Likewise,
the high prevalence of multi-pillar combinations, where more
than one-third of studies address all four pillars simultaneously,
empirically supports the need to move beyond additive models
toward an intersectional understanding of sustainability. These
findings ground the F-PIF not as a post hoc conceptual addition,
but as an analytical synthesis derived from the observed conver-
gence of thematic and structural trends in the data.

Our results, which reveal a strong overlap among the four sus-
tainability pillars (Sec.3.1), indicate a transdisciplinary conver-
gence in the sustainable entrepreneurship literature over the
past two decades. Instead of adhering to classical sustainabil-
ity models that often prioritize one pillar above the others, the
field displays a quadripartite, balanced, and overlapping sys-
tem where knowledge circulates across multiple dimensions.
These include economic logic, characterized by themes such
as innovation, growth, and performance; social missions, en-
compassing justice, inclusion, and participation; environmental
urgency, with a focus on climate, circularity, and regeneration;
and cultural embeddedness, which relates to heritage, place,
and meaning.

These results hence demonstrate that sustainable entrepreneur-
ship is rarely treated as a siloed phenomenon; instead, most con-
tributions adopt a cross-cutting perspective, especially across
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economic, social, and cultural logics. To make sense of these
findings, we introduce the F-PIF, a model that conceptualizes
sustainable entrepreneurship as emerging from the interactions
among these four interdependent and overlapping sustainability
domains. Each pillar contributes distinct logics, values, and vocab-
ularies, yet our analysis shows that the boundaries between them
are increasingly blurred. In the proposed F-PIF model, shown in
Figure 10 as the intersection of four circles, knowledge production
is understood to occur in overlapping zones where sustainability
dimensions interact. The bibliometric and clustering evidence
demonstrates co-occurrence and thematic convergence among
these pillars, which we interpret as indicative, though not conclu-
sive, of more complex intersectional dynamics. Rather than treat-
ing the four dimensions as additive or hierarchically ordered, the
framework theorizes how their interplay can foster the emergence
of hybrid forms of knowledge, practice, and value.

While the F-PIF draws from interdisciplinary scholarship, its
orientation is explicitly transdisciplinary. This means that it
transcends disciplinary boundaries by engaging multiple forms

SUTAINABLE ENTREPRENEURSHIP

ENVIRONMENTAL

ECONOMIC

CULTURAL

FIGURE 10 | F-PIF theoretical framework. The conceptual model
illustrates how environmental, social, economic, and cultural logics in-
tersect to shape sustainable entrepreneurship. The overlapping zones
represent co-produced knowledge, hybrid practices, and integrated val-
ue narratives.

of knowledge (academic, policy, and practical) to co-produce in-
tegrative understandings of sustainability that are both theoret-
ically rigorous and socially relevant.

The term intersectionality is adapted here from its origins in
critical and feminist theory, where it denotes the interdependent
shaping of social categories such as gender, race, and class. In
the context of sustainability and entrepreneurship, we use in-
tersectionality in an analogous but domain-specific sense to de-
scribe the mutual shaping of environmental, social, economic,
and cultural logics. This use does not replicate the identity-
political meaning of the term but extends its analytical focus on
relationality and co-constitution to sustainability systems and
entrepreneurial practices. In this way, intersectionality serves
as a conceptual bridge between the empirical co-occurrence
observed in Section 3 and the theoretical proposition of co-
constitution advanced in the F-PIF framework.

These intersections manifest across several layers of the schol-
arly ecosystem (Eller et al. 2020). At the thematic level, overlaps
are particularly evident in contributions that explore hybrid ini-
tiatives, such as circular economy practices grounded in cultural
heritage or driven by principles of social equity. These studies do
not fit neatly within a single sustainability dimension but rather
operate at the confluence of environmental, cultural, and social
logics. Table 1 provides operational definitions and examples of
the four sustainability pillars used in the study, illustrating how
each dimension manifests conceptually and in practice.

This framework emphasizes several key dynamics. First, there
is multi-level engagement: articles frequently address individ-
ual, organizational, and territorial dimensions simultaneously,
reflecting a complex understanding of sustainability processes.
Second, the framework highlights co-constitution, recogniz-
ing that the cultural and social pillars are not subordinate to
the economic or environmental ones, but are instead mutually
constitutive in shaping sustainability narratives. Third, it points
to journal hybridization, as editorial orientations increasingly
reflect and support transdisciplinary research. Many journals
now adopt multidisciplinary scopes and actively encourage
submissions that engage with multiple dimensions of sustain-
ability. This shift is evident in the prominence of publications
such as Sustainability, Journal of Cleaner Production, and
Business Strategy and the Environment, all of which routinely
feature work situated at the intersection of social, ecological,
and economic domains. Finally, the framework underscores

TABLE1 | Operational definitions and examples of the four sustainability pillars.

Pillar Core definition Themes/keywords Example practices
Environmental Ecological regeneration and Green innovation, circular Renewable-energy ventures,
responsible use of natural resources economy, energy efficiency waste reduction initiatives
Social Inclusion, equity, and Social enterprise, participation, Inclusive employment models,
community well-being stakeholder trust community entrepreneurship
Economic Viability, competitiveness, and Market orientation, performance, Sustainable business models,
long-term value creation policy, investment impact investment funds
Cultural Identity, meaning, and heritage Place-making, education, Cultural tourism, creative-

as drivers of sustainability creative identity, heritage industry entrepreneurship
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collaborative specialization: co-authorship networks reveal clus-
ters of domain specialists working across thematic boundaries.
These networks do more than signal productivity; they function
as channels for epistemic integration, fostering the circulation
and recombination of diverse theoretical and methodological
perspectives (Micozzi et al. 2021).

We argue that this transdisciplinarity is not merely epistemolog-
ical but also reflects the complex nature of real-world sustain-
ability challenges, which demand integrated approaches.

Textual analysis and unsupervised clustering provide additional
evidence of convergence. The resulting strategic maps highlight
thematic clusters and the most frequent words that frequently
cut across pillar boundaries, blending vocabularies and con-
cerns from domains such as environmental justice, sustainable
innovation, and place-based entrepreneurship. These clusters
illustrate how sustainability challenges are increasingly framed
in holistic terms, demanding responses that transcend tradi-
tional academic disciplines and fields.

From an epistemological standpoint, the F-PIF is informed
by the concept of Mode 2 knowledge production (Gibbons
et al. 1994), which characterizes contemporary research as
context-driven, problem-focused, and transdisciplinary. In this
view, knowledge is not generated solely within the boundaries of
discrete disciplines but emerges from iterative engagement with
complex, real-world challenges. The field of sustainable entre-
preneurship, with its emphasis on innovation, agency, and sys-
tems transformation, offers a particularly fertile ground where
different sustainability logics can be joined, reinterpreted, and
mobilized toward actionable outcomes.

6 | Theoretical and Practical Implications

This study offers a considerable theoretical advancement in the
field of sustainable entrepreneurship by proposing the F-PIF. The
F-PIF is a conceptual model grounding the model in large-scale
bibliometric and text-mining evidence that reconceptualizes sus-
tainability not as a static, three-dimensional construct, but as an
evolving and interdependent system comprising environmental,
social, economic, and cultural dimensions. We show that sustain-
ability logics are not discrete or hierarchical but transdisciplinary,
and that this transdisciplinarity is integrated in contemporary
entrepreneurship research. The F-PIF thus challenges the as-
sumptions of linear, single-pillar models and provides a theoreti-
cal bridge between disparate strands of the literature, illustrating
how these pillars intersect in the production of entrepreneurial
knowledge and strategic practice. This study contributes to the
broader conversation on sustainability integration, institutional
complexity, and transdisciplinarity in business strategy.

Theoretically, the F-PIF contributes to sustainability and en-
trepreneurship studies by addressing a critical conceptual
gap: the underexplored role of culture as an autonomous pil-
lar in sustainability frameworks. Traditional models privilege
economic viability and environmental responsibility, only
sometimes extending to social equity. By introducing cultural
sustainability within sustainable entrepreneurship, the frame-
work adds a fourth, essential dimension that encompasses

identity, sense of place, meaning-making, and local knowl-
edge systems (Esteves et al. 2021). Our analysis highlights
how cultural sustainability significantly influences entrepre-
neurial behavior, legitimizes practices, and fosters long-term
commitment to sustainability objectives. The F-PIF positions
culture not as a background variable or communicative layer
but as one of the four constructive elements of sustainability,
especially in place-based or community-driven entrepreneur-
ial ecosystems.

Our framework builds on and extends prior debates in sustain-
ability theory. Duxbury et al. (2016) propose four strategic paths
for integrating culture into sustainable development, showing
that culture is not only instrumental to other pillars but also a
transformative force in its own right. Hahn et al. (2018) highlight
that sustainability embodies paradoxes—descriptive, instrumen-
tal, and normative—that must be embraced rather than resolved,
suggesting that multiple logics inevitably coexist and interact.
Busch et al. (2023) likewise critique the search for a singular
“business case” for sustainability and argue instead for plural,
context-specific cases that combine economic, social, and norma-
tive rationales. These insights converge with our F-PIF model,
which emphasizes intersectionality: sustainability pillars do not
function as isolated categories but as co-constitutive logics that
blend, overlap, and generate new entrepreneurial practices and
knowledge. By visualizing this intersectionality, the F-PIF invites
scholars to adopt more dynamic epistemological frameworks,
moving toward a relational understanding of how business prac-
tices, institutional environments, and local cultures co-evolve.
The implications are significant for the design of future research
agendas: Scholars are encouraged to investigate hybrid entrepre-
neurial models, assess cross-pillar tensions and synergies, and
develop methodologies that capture the complex structure of sus-
tainability logics in different geographies and sectors.

Beyond its conceptual contribution, the bibliometric evidence
presented in Section 3 also offers meaningful insights for busi-
ness strategy and governance. The observed convergence among
sustainability pillars mirrors an emerging strategic orientation
in which firms integrate environmental, social, economic, and
cultural goals within their core decision-making processes.
Recent studies (Velte 2024; Kaur et al. 2025) similarly highlight
how sustainability has evolved from a compliance-driven con-
cern to a source of strategic differentiation and value creation.
Our findings thus suggest that sustainable entrepreneurship in-
creasingly operates as a governance logic, that is, linking board-
level accountability, innovation capability, and community
embeddedness within a single, transdisciplinary framework.

On the practical side, the insights provided by this study are
highly relevant to entrepreneurs, business strategists, policy-
makers, and educators. For entrepreneurs and managers, the
F-PIF offers a strategic orientation for navigating complex sus-
tainability challenges by encouraging the design of ventures that
operate at the confluence of multiple value dimensions. Rather
than pursuing sustainability as a compliance or risk-mitigation
exercise, entrepreneurs can use the framework to proactively
integrate ecological, social, economic, and cultural objectives
into their core business models (Saari et al. 2025). This inte-
gration can support innovation in areas such as circular econ-
omy practices, social enterprise models, sustainable tourism,
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and culturally grounded business ecosystems (Sica et al. 2024).
Firms that recognize the interdependence of these pillars are
more likely to develop context-sensitive solutions, build trust
with diverse stakeholders, and enhance their adaptive capacity
in volatile environments (Palazzo et al. 2021).

Practically, the F-PIF can serve as a diagnostic and design tool
for managers seeking to develop integrative business models. By
mapping organizational initiatives or product strategies against
the four sustainability dimensions, managers can identify syn-
ergies and gaps, aligning cultural legitimacy with social inclu-
sion or ecological innovation with economic performance. The
framework also provides a lens for managing stakeholder com-
plexity: it encourages firms to recognize that investors, com-
munities, customers, and regulators often operate according to
different sustainability logics. Using the F-PIF as a guide, lead-
ers can build governance and innovation strategies that balance
these value dimensions rather than optimizing a single one.

For policymakers and funding agencies, the findings under-
score the importance of supporting entrepreneurship policies
that reflect the transdisciplinary nature of sustainable entre-
preneurship (Kanda et al. 2021). This includes creating funding
schemes, regulatory frameworks, and evaluation criteria that
reward initiatives engaging with multiple sustainability logics
simultaneously. Moreover, the F-PIF can inform the design of
public policies, funding schemes, and evaluation metrics that re-
ward projects addressing multiple sustainability dimensions si-
multaneously. Policymakers could, for instance, prioritize grant
programs or innovation vouchers that integrate environmental,
social, economic, and cultural objectives within the same ini-
tiative. Regulatory frameworks might also encourage reporting
standards that measure cross-pillar performance, fostering ac-
countability for multidimensional impact. In this way, the F-PIF
provides not only an analytical framework but also a policy in-
strument for guiding more holistic sustainability transitions.

Finally, for educators and academic institutions, the F-PIF has
clear pedagogical implications. Business and management cur-
ricula should be restructured to incorporate intersectional per-
spectives on sustainability, training students to understand how
entrepreneurial action can simultaneously address ecological
degradation, social inequality, economic viability, and cultural
resilience. Case studies, project-based learning, and interdisci-
plinary collaboration can all be structured to reflect the F-PIF
logic, ensuring that students are equipped not only with techni-
cal skills but also with the critical and systemic thinking needed
to operate in an increasingly interconnected and sustainability-
conscious global economy.

While the F-PIF highlights opportunities for integration, it also
brings attention to the challenges and trade-offs organizations
face when pursuing multidimensional sustainability. Tensions
may arise between short-term financial viability and long-term
environmental or cultural investments, or between global scal-
ability and local embeddedness. Recognizing these trade-offs
does not weaken the framework's value; rather, it underscores
the need for adaptive strategies, transparent stakeholder dia-
logue, and iterative learning processes that allow organizations
to balance competing goals while maintaining coherence with
their sustainability vision.

Taken together, these theoretical and practical implications
suggest that the future of sustainable entrepreneurship lies not
in further specialization, but in deeper integration across disci-
plines, across sectors, and across value dimensions. The F-PIF
offers a starting point for this evolution, providing both an ana-
lytical tool and a strategic compass for navigating the complexity
of sustainability in entrepreneurship research and practice.

7 | Limitations of This Study

While this study offers a comprehensive and empirically
grounded mapping of sustainability-oriented entrepreneurship,
several limitations must be acknowledged. The exclusive re-
liance on the Web of Science Core Collection, while ensuring
methodological consistency and data quality, inevitably narrows
the scope of coverage. This database predominantly indexes
English-language and high-impact journals, which may rein-
force disciplinary and geographical biases and underrepresent
practice-based, regional, and non-English scholarship. As a re-
sult, research and perspectives originating from the Global South
or Indigenous contexts may be systematically underrepresented.

Furthermore, although the keyword-based classification frame-
work was carefully constructed and iteratively refined through
multiple enrichment cycles, the approach necessarily entails a
degree of subjectivity. Decisions about keyword inclusion and
pillar assignment depend partly on interpretive judgment, and
thus some degree of misclassification or semantic ambiguity
cannot be entirely excluded. Similarly, while the unsupervised
clustering results demonstrated robust statistical performance
(e.g., Silhouette Scores above 0.6) and thematic coherence, they
were not qualitatively validated through expert coding or man-
ual interpretation. Future research should therefore combine
quantitative and qualitative approaches, such as, for instance,
inter-coder agreement testing, focus groups, or targeted content
analysis, to verify and deepen the interpretive robustness of
computational findings.

Finally, although our analyses reveal strong co-occurrence and
thematic convergence among sustainability pillars, the notion of
their “co-constitution” should be interpreted as a theoretically
informed extrapolation rather than a direct empirical observa-
tion. The F-PIF framework extends beyond statistical associ-
ation to conceptualize how these dimensions may interact in
shaping sustainable entrepreneurship. Subsequent research
integrating longitudinal or qualitative data could help test and
refine this interpretive claim.

8 | Conclusions and Future Research Agenda

This research explored the thematic structure, disciplinary evo-
lution, and integrative dynamics of sustainable entrepreneur-
ship research over the past two decades, with a focus on how
the four different sustainability dimensions (environmental,
social, economic, and cultural) intersect within the academic
discourse.

The analysis demonstrates that the field has developed into
a multidimensional and transdisciplinary domain where
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sustainability issues increasingly intersect. To fully engage with
this complexity, we have designed the F-PIF as a critical and in-
tegrative tool that captures the interplay among the four sustain-
ability pillars.

In response to RQ1, which asked how the volume and thematic
distribution of sustainability-oriented entrepreneurship research
has evolved, our findings show a continuous growth in scholarly
production, especially from 2013 onward. While the economic
pillar remains the most frequently addressed, contributions
relating to the environmental, social, and cultural dimensions
have also grown significantly, pointing to a broader conceptual-
ization of sustainability in entrepreneurship research.

Regarding RQ2, which explored the extent to which contri-
butions reflect single-pillar, multipillar, or fully integrated
approaches, our analysis reveals that multidimensional engage-
ment has become the norm rather than the exception. Over 77%
of the articles in the sample can be attributed to at least three
sustainability pillars simultaneously, and more than one-third
engaged with all four. This confirms a field-wide shift from frag-
mented, pillar-specific studies to more integrated and systemic
understandings of sustainability challenges in entrepreneurship.

In answering RQ3, concerning the key journals, influential
authors, thematic clusters, and collaboration patterns, we iden-
tified a diverse yet interconnected landscape. Journals such
as Business Strategy and the Environment, Sustainability, and
Journal of Cleaner Production, have been central both in terms
of the number of papers published per year and in fostering
cross-pillar contributions. Citation and co-authorship analyses
further reveal the presence of influential research communi-
ties, with particularly strong contributions from scholars based
in China, the UK, and parts of Europe. Thematic cluster analy-
sis highlights the presence of well-developed core themes (e.g.,
green innovation, social enterprise, sustainable performance)
and emerging areas (e.g., cultural identity, place-making,
education).

Lastly, in relation to RQ4, which examined what conceptual pat-
terns emerge from the interaction among sustainability pillars,
the results illustrate the increasing centrality of intersectional
themes. For instance, cultural heritage intersects with circular
economy strategies or social equity goals inform environmen-
tal innovation. These overlapping zones have become fertile
ground for theoretical innovation. The field is no longer primar-
ily defined by economic opportunity embedded in environmen-
tal constraints, but increasingly by complex, context-sensitive
processes involving social justice, cultural identity, and systemic
transformation. The F-PIF model, introduced as a response to
this complexity, enables a more nuanced understanding of how
sustainability logics interact within entrepreneurial contexts. It
offers a way to theorize not only the presence of multiple dimen-
sions in entrepreneurial initiatives, but also their co-constitutive
nature. It allows investigating how values, strategies, and nar-
ratives emerge through the intersections of pillars rather than
within isolated domains. This perspective invites a reconsid-
eration of conventional assumptions in both sustainability and
entrepreneurship literature. Rather than seeking equilibrium
between competing goals, the F-PIF model supports a dynamic,
relational view of sustainability as a process of co-evolution, in

which entrepreneurial action is shaped by and contributes to
multifaceted systems of meaning, value, and practice.

The F-PIF model, offers a valuable lens for researchers, educa-
tors, and practitioners seeking to understand and shape entre-
preneurial responses to sustainability challenges. Empirically,
this research demonstrates that sustainable entrepreneurship
has evolved into a multidimensional and cross- sectoral field.
Theoretically, it introduces a unified framework that explains
sustainability as an interrelated system of dynamics. From a
managerial point of view, it provides a diagnostic and design
tool for developing integrative business models and managing
stakeholder complexity. From a policy perspective, the frame-
work highlights the importance of financing and regulatory
mechanisms that incentivize multiple-stakeholder initiatives
and cross-sector collaboration.

Another promising avenue lies in empirically applying the F-
PIF model across diverse industrial sectors and geographies.
Future studies could compare how pillar integration varies
across domains such as agri-food, energy, urban regeneration,
or tech-enabled circular models, and examine how institutional
contexts influence these dynamics.

A comparative study of this kind would help explain how sus-
tainability approaches interact in practice, linking theoretical
propositions to real-world business ecosystems.

Our findings highlight clear geographic asymmetries in knowl-
edge production, with China and the UK dominating the field.
Future research should critically examine how this imbalance
might bias conceptual development or underrepresent region-
specific concerns, particularly in under-studied regions such
as Sub-Saharan Africa, Southeast Asia, and Latin America.
Exploring how the F-PIF operates across these diverse contexts
and how pillar interactions differ between the Global South and
Global North would enhance the inclusivity and global rele-
vance of sustainable entrepreneurship theory.

At a methodological level, future studies should build on the
computational approach adopted in this paper by integrating
in-depth qualitative and longitudinal research. While machine
learning and bibliometric mapping provide large-scale, replica-
ble insights, qualitative case studies, ethnographies, and partic-
ipatory methods are essential to capture the lived experience of
sustainability entrepreneurs and the embeddedness of their ac-
tions in specific cultural, institutional, and ecological contexts.

Moreover, the F-PIF model can be used not only as an analytical
lens but as a generative tool for research design. Scholars might
use the model to formulate hypotheses about how pillar inter-
sections influence firm performance, stakeholder engagement,
or legitimacy in contested environments. By operationalizing
these intersections empirically, for instance through surveys,
interviews, or comparative datasets, future studies could assess
not just whether but how and why particular combinations of
sustainability logics succeed or fail across contexts.

Looking forward, scholars should pay closer attention to global
asymmetries in knowledge production and to how the F-PIF
may operate differently in Global South versus Global North
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contexts, and complement computational mapping with qualita-
tive and longitudinal studies that capture the lived experiences
of sustainability entrepreneurs. Ultimately, the F-PIF model pro-
vides a guide for orienting research and practice towards a form
of sustainability that is fully integrated and culturally anchored.
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Endnotes

! Note: Multidimensionality describes the empirical overlap between
the pillars of sustainability, while transdisciplinarity refers to episte-
mological integration that goes beyond disciplinary boundaries.
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