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Abstract

Purpose. This editorial sets out some reflections and argu-
ments on the impact of marketing automation (MA) on the
role of entrepreneurial marketers and on the marketing con-
tent of the entrepreneurial roles in small firms.
Design/methodology/approach. The relevant literature
covers the role of artificial intelligence (Al) in marketing,
which we examine here specifically in relation to MA, under-
stood not only in its more established sense of operational and
routine activities, but also in those aspects of strategic mar-
keting and decision-making that carry greater importance
and added value. In addition to the literature, we draw on the
findings of surveys and studies carried out with consultants
specialising in MA and small businesses operating as inter-
national traders and in digital advertising.

Findings. The relationship between the use of Al in MA is
integrated in hybrid forms with the role of the human ele-
ment. Competences become fundamental — not only those
to be acquired, but also those to be preserved in a context of
integration with Al. The argument under discussion is that
Al does not conflict with heuristic models of decision-making,
but rather establishes a complex relationship with them — a
relationship that can give rise to paradoxes and opportunities.
Practical and Social implications. The integration of MA
is a topical business issue, with some companies — includ-
ing small ones — embarking on significant exploration and
learning initiatives, at least in certain sectors that are more
exposed to technology and international markets. A key issue
is that of the competences to be developed and maintained.
Originality of the study. The study is original in that it
offers some previously unpublished reflections on the rela-
tionship between Al, MA and heuristic decision-making pro-
cesses, putting forward a number of hypotheses which could
be the subject of future research.



1. Introduction

The relationship between marketing and entrepreneurship has for many
years been the subject of study from various perspectives: in marketing
within small and medium-sized enterprises; in the relationship between
marketing and innovation; and in the role of marketing within entrepre-
neurship. Today, the potential of artificial intelligence (AI) enables exten-
sive automation processes in marketing. How does this automation impact
the relationship between marketing and entrepreneurship, particularly on
the decision-making processes of entrepreneurial marketers?

This is a very broad topic, and this editorial merely aims to offer some
reflections based not only on the relevant literature but also on a number of
recent projects we have carried out in collaboration with consultancy firms
and small businesses that utilise forms of Al in their marketing processes,
operating as intermediaries in international markets and as service provid-
ers for programmatic advertising.

Al is often introduced into companies through the adoption of software
that uses various types of algorithms to execute, manage and optimise
marketing workflows in real time (such as lead scoring, classification and
dynamic content distribution) (Pamungkas, 2023; Guercini, 2022). Natu-
rally, these specific systems — often introduced with the support of con-
sultants and suppliers — complement the large language models (LLMs)
widely used by the general public, highlighting a relative similarity be-
tween the position of business owners and that of consumers when faced
with large platforms, a circumstance that has been noted for several years
now (Kozinets and Gretzel, 2021; Puntoni et al., 2021).

By its very nature, marketing automation involves identifying anteced-
ents according to a logic of ‘causation’ (Sarasvathy, 2001). It presupposes,
in fact, that once a sufficient quantity of profile and behavioural data has
been collected, customers’ judgements and choices can become predictable,
enabling systems to achieve results through predetermined rules and linear
pathways (Mero et al., 2020). Conversely, entrepreneurs operating in con-
texts characterised by high speed and a scarcity of historical data (such as
early-stage start-ups) cannot rely sufficiently on historical data, as they are
navigating largely uncharted territory. Instead, they tackle uncertainty by
resorting to heuristics — cognitive shortcuts or ‘rules of thumb’ that enable
rapid, adaptive and ecologically rational decision-making, based on limited
data and simple processing models (Gigerenzer & Gaissmaier, 2011).

How does the introduction of marketing automation affect the entrepreneur’s
heuristic-driven decision-making process? With regard to this question, our
thesis is that marketing automation does not replace entrepreneurial heu-
ristics, but rather requires new and different ones and / or alters their scope
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of application (Guercini, 2023a), calling for a new form of alignment be-
tween decision-making and behavioural models and contextual conditions
(Marewski et al., 2024).

Albeit briefly, let us examine the role of Al in marketing automation
from various perspectives. Firstly, from the perspective of the potential
offered by technologies (for example, in recent forms of agent-based AI).
Secondly, from the perspective of the decision-making models of entrepre-
neurial marketers and the role of their personal skills and the competences
incorporated or developed within the business organisation.

2. Marketing automation and Al

Long regarded as a process for replacing people in the performance
of tasks with limited added value, such as sending emails and managing
digital direct marketing (Little et al. 2001), marketing automation (MA)
has recently come to take on a broader meaning, encompassing more stra-
tegic tasks. In particular, the theme of replacement has increasingly been
complemented by that of integration and hybridisation between human
and machine components, even in processes of higher added value and
of a strategic nature, within a framework of ‘conjoined agency’ (Murray,
Rhymer and Sirmon, 2021) and hybridisation (Guercini and Sestino, 2026).

Marketing automation predates artificial intelligence, given that the
term first appeared in the literature between the two world wars to re-
fer to the use of vending machines. Today, however, the term is linked to
digitalisation and, even more so, to Al applications. Biegel (2009) cites the
Winterberry Group’s definition, according to which marketing automation
can be defined as the use of marketing technology solutions to automate
marketing processes, including (but not limited to) planning, budgeting,
segmentation, database management, analysis, creative execution, re-
source management, campaign execution, lead management and reporting
(Guercini, 2023b). These marketing technologies comprise a combination
of software, networks and hardware that enable the input, processing and
output of marketing and business information and content (Biegel, 2009, p.
2003). Since then, marketing automation has been conceptualised as close-
ly linked to a category of software that optimises, automates and measures
marketing activities and workflows to enable companies to improve their
efficiency and increase revenue more rapidly (Miller, 2013).

In some respects, the use of Al involves a certain degree of replace-
ment and/or integration of the human element, even in decision-making
activities. Whilst marketing automation is often discussed in relation to
operational activities, such as email management, customer interaction via
telephone and online chat, and the integrated management of social me-
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dia communication, automation has for some time now extended to strate-
gic marketing functions such as classifying customers for the purposes of
segmentation, targeting and positioning (Guercini, 2023a), as well as the
management of creative content (Pagani and Wind, 2025). In summary,
therefore, Al can extend the scope of MA to complex processes of a stra-
tegic nature. Although automation systems were conceivable even before
this, it was in the early 2000s that we witnessed the creation and utilisation
of systems to monitor the behaviour of internet users. It is in this context
that marketing automation systems originated (Swieczak, 2013), capable of
tracking the behaviour of email recipients on a specific website. The infor-
mation obtained makes it possible to identify needs and provide a timely
response with a level of personalisation that only automated systems are
capable of managing.

More broadly, this concerns the integration of Al into business processes
- not only in marketing, but also in specific contexts such as international-
business, where the availability of data on linguistic and cultural contexts
can, when combined with human expertise, support efforts to adapt the
product or service offering, as well as the management of logistics systems
and operations within an increasingly complex environment.

The focus on MA therefore sits within a broader context that presents
clear opportunities and raises challenges within what has recently been
termed the “ideology of automation’ (Fisher and Fleming, 2026). This term,
distinct from ‘technological imagery’ (Kazansky and Milan, 2021) and
‘technological pre-framing’ (Razazade and Mehrizi, 2023), refers to those
‘managerial threats of future technological unemployment — whether re-
alistic or not — that inform present power relations between workers and
management’ (Fisher and Fleming, 2026, p. 714). This is a highly significant
issue that arises at various operational levels, but it can certainly involve
the executive level due to its potential importance in helping to shape the
business model.

In this context, the issue of MA arises at the corporate level as a new
area in which decisions must be made. On the other hand, Al is reshaping
the very way in which decisions can be made. Automation therefore does
not only affect low-value-added operational routines, but may also impact
more important, high-value-added processes that require a new form of
integration with the human element. MA therefore addresses strategic is-
sues such as customer classification based on segmentation, targeting and
positioning; recommendation systems; and programmatic or real-time ad-
vertising (Guercini, 2023b).

Experience with small businesses suggests that the advance of new forms
of AT has varied effects. The experience of many of us who are involved
not only in academia but also in working with businesses on research or
consultancy projects shows that, despite the documented backwardness
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of some parts of the business world, in other cases small businesses can
be surprisingly quick to experiment with and adopt certain solutions, es-
pecially if these are available at low cost or can be put to immediate use to
support decision-making processes. As previously noted (Guercini, 2022),
the adoption of automated, digitalised systems alters the decision-maker’s
‘operating environment’. This interaction does not diminish the value of
heuristics; on the contrary, it turns them into a breeding ground for innova-
tion by reconfiguring their scope — that is, the boundary conditions within
which a heuristic rule can be successfully applied (Marewski et al., 2024).

An automation system cannot construct its own conceptual framework
autonomously. Before a marketing automation (MA) tool can assign a score
to a lead or trigger an email sequence, the entrepreneur must set the initial
parameters. In the context of a start-up, where historical consumer data is
scarce, these parameters are based on heuristic beliefs (for example, “If a
customer requests a demo within 24 hours of visiting our pricing page, they are a
highly intent buyer”).

This is a classic application of the recognition heuristic or the intelligent
cue heuristic (Gigerenzer, 2022). The decision-maker — typically the entre-
preneur in a small business — draws on their tacit knowledge of the sector to
construct decision-making and behavioural models. In an MA context, this
could involve transforming subjective intuition into codified algorithmic
logic. MA goes beyond an intelligent CRM to influence the very orienta-
tion of marketing itself, in which the technological dimension is not merely
a supporting element, but a reality whose characteristics can mediate and
shape a certain type of relationship between the business and the market
within a context of digitalisation (Brock and Von Wangenheim, 2019).

3. Al and entrepreneurial heuristics

Al supports MA by enhancing the capacity to collect and process data
for the formulation of judgements and choices, thereby supporting the
marketing decision-making process of human actors, potentially either by
integrating with or replacing it during an automation phase. In this con-
text, decisions that were already more data-driven in the past are the prime
candidates for becoming automated decisions (Bucklin, Lehmann and Lit-
tle, 1998). MA derives its rationale from certain characteristics of particular
interest to business management. Specifically, MA: (1) can offer efficiency
gains, managing marketing processes more effectively whilst saving time
and costs; (2) can enable decisions based on models capable of providing
better forecasts than those made by managers, thanks to the ability to uti-
lise a broader database with more powerful data acquisition and process-
ing capabilities; and (3) offers the capacity to deliver decisions in real time
(Morgan et al., 2022).
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As is well known, particularly—though not exclusively—in small busi-
nesses, the marketing aspect of the entrepreneurial role encompasses the
formation and application of market knowledge and its contribution, for
example, to the generation of innovation. In this context, the role of intu-
ition has always been emphasised, as have heuristic decision-making mod-
els, based on the use of limited data and simple processing procedures.
Whilst there is a debate, particularly within psychology, as to whether
these models involve systematic errors in the form of bias or whether they
can be ‘fast, frugal and smart’, all parties to the debate agree on their wide-
spread use and adoption by human decision-makers, to the extent that
some authors refer to heuristics as ‘natural’ decision-making (Klein, 1998),
or identify biases in the application of judgemental heuristics as a form of
cognition typical of "humans’ (Thaler and Sunstein, 2008).

As demonstrated by Mero et al. (2020), entrepreneurs do not always
adopt Al for MA by following a rigid, causal master plan. On the contrary,
they often experiment with the software using a ‘trial and error” approach
(employing the folerable loss heuristic), discovering the technology’s un-
expected potential as they interact with it. For example, before making a
decision, those using forms of generative Al may find it acts as a sort of
interlocutor to consult or from whom to obtain assistance, both in guiding
them towards knowledge-based activities and in formulating draft plans
to be reviewed with the appropriate expertise, subsequently adopting, in-
tegrating or correcting them.

It can be assumed that in all sectors where decisions must be based on
the use of data, and where the greater the need to process large amounts
of data in a short time, the greater the potential role of Al in forms of MA.
When decisions cannot be based solely on data, the human decision-maker
can continue to play an important role, fuelling an emerging dichotomy
between more or less pronounced forms of automation in marketing pro-
cesses (Van Bruggen and Wierenga, 2010).

Given the growing capacity of machines to process data, it is conceivable
that all decisions intended to be data-driven over time may be supported,
if not taken exclusively, by machines and Al This raises a number of ques-
tions: what role remains for the human decision-maker? What form will
human intervention in these processes take? The human decision-maker
will likely be concerned, rather than with decisions based on information,
with monitoring outcomes and the empirical rules to be followed, in the
light of which to evaluate processes and decide when to ‘disengage’ the
‘autopilot’. To this end, our argument in this article is that the ‘heuristic
decision-making process’ should take on greater significance, in particu-
lar by enhancing those decision-making modes that characterise human
decision-makers and which are fundamentally defined as ‘fast thinking’ by
Kahneman - that is, heuristics, considered an element capable of making
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decision-makers intelligent (Gigerenzer, 2022).

Indeed, heuristics are defined here as algorithms that can be easily ap-
plied by human actors in terms of simplicity, robustness and transparency
(Katsikopoulos et al., 2020). Automation is already, today, and will become
even more so in the future, of such importance that it represents a key dif-
ferentiating factor within marketing practice and research. This is occur-
ring whilst other traditional differentiating factors tend to be less relevant.
For example, today the same platforms (such as AdWords) are used by
both consumer and business buyers, leading to a convergence of certain as-
pects of the purchasing process. Many companies in business-to-business
markets are now also entering the consumer market via these platforms,
often with their own online shop, leading to an integration of business and
consumer marketing expertise. In discussing these aspects, an emerging
distinction is proposed regarding the degree of ‘automation’ present in the
relationships between market players, which can be very high or lower,
relying on Al and big data, or on personal interaction and heuristics. These
two components can be integrated in different ways, with implications for
the evolution of marketing professionals.

The idea of a trade-off between automation and personal interaction —
whereby a higher degree of ‘automation” can be achieved through the use
of Al and big data, or a lower degree through personal interaction and heu-
ristics — may prove to be incomplete and misleading. These two compo-
nents can be integrated in different ways, certainly giving rise to potential
paradoxes but also opportunities, with significant implications for market-
ing practitioners. For example, our recent collaboration with a consultancy
firm specialising in MA revealed the widespread adoption of forms of Al in
decision-making processes, not only as a source of data but also as a source
of proposals or as an ‘advisor’ to obtain opinions and elements of support
or criticism regarding potential judgements and choices.

The survey also revealed that companies” approaches to adopting Al for
MA processes — and in particular for marketing decision-making — varied
considerably. Alongside companies that are more culturally behind, many
firms are in fact making extensive use of Al tools. In some cases, adoption
may be surprisingly advanced, indicating the presence of small companies
utilising various combinations of large language models (LLMs) and Al
agents to carry out operations, particularly in the areas of international mar-
ket analysis, training and the management of communication processes. In
this context, our survey—conducted in collaboration with specialist consul-
tants—reveals that the use of Al tends to be underreported compared to its
actual usage in practice (Guercini, Milanesi and Sorrentino, 2026).

These differences in approach also lead to a reconfiguration of com-
petitive processes, which have always viewed technological evolution as
a powerful driver of change. The replacement of tasks carried out by hu-
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mans with automated marketing processes is taking up an increasing share
of traditional marketing activities, whether in the areas of research, strat-
egy or the marketing activities themselves (Huang and Rust, 2021). This is
particularly, though not exclusively, the case in “algorithm-based” business
models, where the use of automation linked to big data and artificial intel-
ligence is having an increasingly evident impact on marketing literature
(Huang and Rust, 2021).

The relationships between stakeholders, based on processes that are
potentially becoming increasingly automated and on the use of big data
and automation, are leading to the adoption of similar practices that are
ever more advanced and adapted to a marketing context that is potential-
ly automatable. Indeed, on the one hand, the full potential of automation
lies precisely in the management of larger volumes of data, which require
a growing effort in terms of processing capacity. On the other hand, the
future trend towards the commoditisation of decision-making processes
based on the use of big data is linked to an increase in the value of deci-
sions which, for the time being, are not automated. The activities that will
remain the preserve of humans could retain greater added value. The com-
petences that remain the preserve of humans also suggest that relation-
ships will continue to be based on interaction between human actors and
the use of simplified (heuristic) decision-making rules, as delegating these
to machines is not considered effective. More generally, the issue of compe-
tences in the context of MA processes appears particularly important, both
in terms of developing new competences and in recognising the impact of
these new competencess on existing ones, which in some cases may also
prove significant for the future (Guercini and Lechner, 2023)

In addition to the functional level, MA also affects the decisions that the
entrepreneur must make regarding the market and the market knowledge
they acquire, which, as we have said, defines entrepreneurial marketing
as a key aspect of the top-level management role. This type of role has
traditionally relied on intuitive decision-making and gut feeling, with heu-
ristics applied in conditions of uncertainty (Guercini, 2012), alongside net-
works of personal contacts (Carson, 1985). Various models of automation
can therefore be identified (Guercini, 2023b). The choice of how to position
one’s organisation in terms of the role to be assigned to Al in decision-
making processes, within a set of possible process models, is a significant
choice that may affect the entrepreneurial role itself. At the same time, it
is the entrepreneur themselves who uses, or may use, Al to develop their
market knowledge and as a process to support their own decisions.
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4. Some conclusions

The argument we put forward, based on the above considerations, is
that automation in marketing does not mean that entrepreneurial market-
ers will move beyond the use of heuristic decision-making; rather, it pres-
ents a new challenge for the adaptive toolbox, as it is managed by adapting
the heuristics used and their scope of application.

A number of anecdotes from the business world highlight hypotheses
and possible avenues for discussion and future research. One of these con-
cerns the relationship between data and decisions, which appears to be
reversed. Whilst traditionally we have data on which decisions are based,
here a situation seems to emerge in which the use of systems requires the
adoption of decisions on which the data depends — data which should then
form the basis for subsequent decisions. In this decision-data-decision
chain, the role of heuristics may change whilst remaining fundamental.

As we mentioned earlier, some of the literature provides evidence that
entrepreneurs, when introducing Al to manage the marketing content as-
pect of their role, do not follow a rigid, causal master plan. On the contrary,
they often experiment with the software using a ‘trial and error” approach
(employing the tolerable loss heuristic), discovering the technology’s unex-
pected potential as they interact with it. In a book published a few years
ago, Gigerenzer (2022) highlighted how the widespread perception of Al
tended to obscure the characteristics of human intelligence compared to
algorithms, and how certain simple models of decision-making and behav-
iour were fundamental in relation to big data-based artificial intelligence.
This offers a perspective that emphasises the role of human input in future
MA processes in relation to the application of entrepreneurship.

In summary, the relationship between marketing automation and en-
trepreneurial decision-making represents an important area for future re-
search for those involved in marketing and entrepreneurship. Research
into the adoption of Al in MA within small businesses can make a sig-
nificant contribution, no less important than the study of the technology’s
potential for the future of our economic system — starting at the local level
and extending to influence the economic and social landscape as a whole.
In particular, the ability of small businesses to respond positively to these
changes can have important implications for their competitiveness and for
the quality of the economic system in which they operate.
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Abstract

Purpose. The transition toward sustainability requires
companies to reconcile competing demands across eco-
nomic, environmental, and social domains, often giving
rise to paradoxical tensions. Despite increasing atten-
tion to sustainability paradoxes, the context of small- and
medium-sized enterprises (SMEs) remains underexplored.
This study investigates how SMEs approach corporate sus-
tainability paradoxes across multiple organizational levels,
including individual, firm-level, inter-organizational, and
systemic dimensions.

Design/methodology/approach. Drawing on existing
theoretical and conceptual studies, this research develops a
framework tailored to SMEs, focusing on the multilevel and
multi-process nature of sustainability paradoxes. Empirically,
the framework is applied through a single case study of an
SME active in the chemical manufacturing sector.
Findings. Sustainability paradoxes span the individual,
firm, inter-organizational, and systemic levels. Paradoxes
are rarely limited to a single level or process but show char-
acteristics of vertical and horizontal interdependence.
Practical and Social implications. This research offers
managerial guidance for SMEs, emphasizing the role of
leadership commitment and strategic vision in addressing
sustainability challenges and the need for capability devel-
opment through training and team building.

Originality of the study. The study provides a contextual
adaptation of existing paradox frameworks to the underex-
plored SME context. Through in-depth case analysis, we
reveal SME-specific patterns in how sustainability para-
doxes manifest and are managed under conditions of re-
source constraints, informal structures, and concentrated
decision-making.
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1. Introduction

Environmental concerns, regulatory pressures, and shifting consumer
expectations (Delbridge et al., 2024; Schulte and Paris, 2024) have brought
corporate sustainability (CS) to the forefront of business strategy, aiming
to balance economic performance with environmental and social respon-
sibility. Pursuing CS is far from easy as firms must reconcile conflicting
demands, such as short-term profitability with long-term sustainability
goals, align diverse stakeholder expectations, and innovate under resource
constraints (Van der Byl and Slawinski, 2015). These tensions are not just
trade-offs but rather paradoxes - contradictory yet interdependent forces
that coexist and require simultaneous attention (Smith and Lewis, 2011;
Carmine and De Marchi, 2022).

The paradox lens has gained prominence in sustainability research
aimed to explore how firms can proactively approach the tensions brought
about by CS (Hahn et al., 2014; Heucher et al., 2024). While theoretical and
analytical frameworks (See Hahn et al., 2015, 2018; Van der Byl and Slaw-
inski, 2015; Alosi et al., 2023) have been put forward, empirical applica-
tions remain limited and mainly centered on large corporations, leaving
the small- and medium-sized enterprise (SME) context underdeveloped
(Argento et al., 2022; Heucher et al., 2024).

This gap is particularly significant given that SMEs are the backbone of
the European economy, representing 99.8% of firms in the European Union
and contributing substantially to employment and value creation (Schulze
Brock et al., 2025). Although their individual impact might be deemed
modest, collectively they contribute significantly to environmental and so-
cial consequences (Loucks et al., 2010). Also, due to their flexibility, SMEs
are often viewed as more agile and potentially better positioned to pursue
sustainability-related opportunities (Hockerts and Wiistenhagen, 2010).
Thus, they are critical in achieving improvement in sustainable perfor-
mances (Biondi et al., 2002).

SMEs differ from larger firms in terms of relationships, strategy, and
integration of new practices (Discua Cruz, 2020), and they face distinct
sustainability paradoxes due to their unique structural, financial, and op-
erational characteristics (Soundararajan et al., 2018). While large corpora-
tions often have dedicated departments and structured strategies, SMEs
must face these challenges with limited resources, relying on personal re-
lationships, informal decision-making structures, and through the active
management operated by owners (Discua Cruz, 2020). Furthermore, SMEs
might engage informally in CS driven by the values of the founders and
commit resources and time without explicitly using the CS label (Fitzger-
ald et al., 2010).

This study investigates how SMEs detect, make sense of, and respond to
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CS paradoxes across multiple organizational levels. The research question
to be addressed is the following: How do SMEs address the paradoxical
tensions of CS in their decision-making and strategic responses across in-
dividual, firm-level, inter-organizational, and systemic levels?

To answer this question, we develop a literature-informed analytical
framework that integrates organizational levels with paradox manage-
ment processes and apply it empirically to a European chemical manu-
facturing SME. This approach reveals context-specific patterns in paradox
emergence and management and provides evidence of cross-level dynam-
ics that have remained largely conceptual in prior literature.

The paper is organized as follows. The next section reviews literature on
the paradox theory and perspectives on corporate sustainability in SMEs.
Section 3 develops the framework. Section 4 details the methodology em-
ployed in the empirical study conducted. The case study is presented in
Section 5 alongside the empirical results , while their discussion follows
in Section 6. The last section presents concluding remarks, theoretical and
managerial implications, and limitations.

2. Framing the paradox theory in the context of sustainability

CS refers to the intentional integration of environmental and social con-
siderations into a firm’s operations and relationships (Bansal, 2005). Ap-
proaches to CS in SMEs vary due to differences in size, resource availabil-
ity, and managerial priorities (Hockerts and Wiistenhagen, 2010).

Engaging in CS requires firms to simultaneously balance potentially
conflicting - but inherently inextricable and interdependent - environmen-
tal, social, and economic considerations (Hahn et al., 2014). These contra-
dictions often stem from diverse stakeholders’ expectations (Bjorklund et
al., 2024) - as suppliers prioritizing cost efficiency while firms aim to reduce
carbon emissions -, generating diverse and sometimes conflicting demands
(Hahn, 2015).

Previous literature has framed contradictions emerging from sustain-
ability initiatives as paradoxes, that is the recognition of tensions as interre-
lated and requiring simultaneous consideration (Carmine and De Marchi,
2022; Bjorklund et al., 2024), while creating “almost impossible choices”
(Putnam et al., 2016: 75). In their seminal work, Smith and Lewis (2011:
382) approached paradoxes as “contradictory yet interrelated elements
that exist simultaneously and persist over time”. Three core dimensions
characterize paradoxes as opposed to tensions, that is, opposition, where
elements seem logical in isolation but absurd together, interdependence,
and persistence over time (Carmine and De Marchi, 2023). Applying a par-
adox lens to CS challenges “either/or” approaches, which prioritize one
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objective at the expense of others, in favor of a “both/and” orientation
that enables organizations to develop innovative strategies simultaneously
meeting competing objectives (Bjérklund et al., 2024; Heucher et al., 2024).

3. Framework development

We propose a framework that integrates and adapts existing theoretical
perspectives on sustainability paradoxes to the SMEs context. Integration
and adaptation rely on the review of constructs from multiple theoretical
streams and on their adaptation to new contexts. First, we purposefully
selected contributions from complementary research streams; second, we
adapted these to account for SMEs-specific characteristics. In particular,
we drew on three research streams based the following criteria: a) semi-
nal theoretical contributions providing the conceptual foundation for un-
derstanding tensions and their management (Poole and Van de Ven, 1989;
Smith and Lewis, 2011; Hahn et al., 2015); b) sustainability management re-
search extending paradox thinking to the corporate sustainability domain
(Hahn et al., 2014, 2015; Alosi et al., 2023); and, ¢) studies on SMEs and
sustainability transitions, documenting the organizational characteristics
that shape how tensions manifest in this context (Alvarez Jaramillo et al.,
2019; Discua Cruz, 2020). From the paradox literature, we identified the
recurring analytical dimensions of levels and processes as the framework
structure. From the SME literature, we identified the contextual character-
istics, as resource constraints, informal structures, and concentrated deci-
sion-making, that shape how paradoxes manifest differently than in large
corporations.

The proposed framework (Fig. 1) integrates two dimensions: organiza-
tional scope (individual, organizational, inter-organizational, and system-
ic) and process (detecting, sensemaking, and responding). For the scope
dimension, we observed that sustainability tensions are consistently ex-
amined at multiple levels in the literature. The individual level appears
prominently in studies of managerial cognition and sensemaking (Aguinis
and Glavas, 2012; Hahn et al., 2014). The firm level is central to most or-
ganizational sustainability research (Hahn et al., 2015; Joseph et al., 2020).
The inter-organizational level has been explicitly called for as underex-
plored (Carmine and De Marchi, 2023) and is addressed in supply chain
and stakeholder studies (Bjorklund et al., 2024). The systemic level cap-
tures institutional and regulatory pressures emphasized in sustainability
transitions research (Delbridge et al., 2024). These four levels represent the
primary areas where sustainability paradoxes have been theorized and
observed, while also mapping onto the nested structure of SME decision-
making.
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For the process dimension, we drew on Smith and Lewis (2011), who
identify recognition and response as core processes in paradox man-
agement, and on Hahn et al.’s (2015) integrative framework, which em-
phasizes sensemaking as mediating between tension identification and
strategic response. The three processes represent the temporal sequence
through which organizations engage with paradoxes, from initial aware-
ness through interpretation to action.

The framework provides a lens to investigate sustainability paradox-
es in SMEs, where informal structures and routines, resource constraints,
and the role of individual decision-makers necessitate adapting existing
paradox frameworks. Paradox theory, developed primarily in large firm
contexts (Liischer and Lewis, 2008; Jarzabkowski et al., 2013), has inherent
limitations when applied to SMEs. The theory assumes formal organiza-
tional processes for paradox recognition, deliberate management strategies
requiring dedicated resources and specialized expertise, and distinct or-
ganizational processes for detection, sensemaking, and responding. These
assumptions may not hold in resource-constrained SMEs where paradoxes
operate through implicit, tacit, and relationally embedded processes, and
where detection, sensemaking, and responding are often conflated within
individual decision-makers due to concentrated authority. The proposed
framework addresses these limitations by focusing on how paradoxes
emerge and are managed through tacit, experiential, and relationally em-
bedded processes rather than formal analytical frameworks.

3.1 The organizational/scope dimension

The organizational dimension of the framework identifies the different
levels at which paradoxes manifest and interact in the context of SMEs:
individual, firm, inter-organizational, and systemic.

At the individual level, paradoxes relate to how managers and employ-
ees experience and act upon sustainability challenges. In SMEs, decisions
about sustainability often rest with individuals - particularly founders or
CEOs (Van Gils, 2005; Lee and Klassen, 2008) - who shape strategic di-
rection based on personal values, aspirations, and perception of their role
(Aguinis and Glavas, 2012; Dahlmann and Grosvold, 2017). Individual-
level paradoxes may arise from conflicting motivations, cognitive frames,
or tensions between personal ethics and organizational demands (Hahn et
al., 2024), with influence amplified in SMEs due to flatter hierarchies and
concentrated decision-making authority.

The firm-level involves internal organizational processes, resource al-
location, and teamwork. SMEs often experience paradoxical tensions be-
tween advancing environmental and social practices and maintaining op-
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erational efficiency (Joseph et al., 2020) or between ensuring product qual-
ity and using recycled /recovered raw material (Daddi et al., 2019; Shu,
2022). Organizational culture, leadership, coordination, internal decision-
making processes, and formal power are key in managing paradoxes at
this level (Hunoldt et al., 2020), highlighting the role of the human resource
department and manager in CS paradoxes (Poon and Law, 2022).

The inter-organizational level captures paradoxes emerging from re-
lationships with suppliers, customers, and partners. Sustainability tran-
scends the boundaries of individual organizations and requires collabora-
tive approaches (Inigo et al., 2020). Thus, relations with stakeholders at an
inter-organizational level are considered, responding to the call of Carmine
and De Marchi (2023), who underlined how this level of analysis has so far
been little explored.

The systemic level focuses on the contribution of firms’ CS to society,
highlighting how firms are influenced by sustainability challenges and
contribute to them (Hahn et al., 2015). This allows examination of how
SMEs interact with and adapt to external systems. For example, SMEs’
compliance with stringent environmental regulations might prompt inno-
vation but also constrain financial resources.

The interconnectedness among levels is recognized and accounted for
(Bengtsson and Raza-Ullah, 2025): individual decisions made by SME
leaders can cascade, influencing firm-level strategies, shaping inter-organ-
izational relationships, and ultimately contributing to systemic sustaina-
bility outcomes. Similarly, systemic pressures, such as new environmental
regulations, can drive changes at the inter-organizational level and prompt
firm-level adaptations, which are operated by individual actors.

3.2 The process dimension

The process dimension describes how SMEs engage with CS paradoxes,
focusing on how they detect, make sense, and respond to them (Hahn et
al., 2014; Carmine and De Marchi, 2023).

Detecting involves the scanning and recognition of paradoxical tensions
across environmental, social, and economic goals. This process sets the
groundwork for how the organization will respond through mechanisms
such as operational decisions, strategic planning processes, and interac-
tions with stakeholders. SMEs’ capabilities to detect paradoxes are influ-
enced by the entrepreneur’s personal awareness, by their possibly limited
scanning capabilities, and absence of formal assessment tools, leading to
a detection through intuitive and ad hoc means, such as personal relation-
ships.
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Sensemaking involves interpreting and understanding the identified
paradoxes. Paradoxes can be framed as performing, belonging, learning,
and organizing (Liischer and Lewis, 2008; Bjorklund et al., 2024). Per-
forming paradoxes stem from contradictory stakeholder demands that
push organizations to pursue competing goals and strategies. Belonging
paradoxes emerge from identity-based tensions and relational dynamics.
Learning paradoxes reflect the challenge of leveraging existing knowledge
while also updating it and developing specialized sustainability-related
knowledge to be able to innovate and adapt to new ideas. Organizing
paradoxes focus on structural and process-related issues - balancing col-
laboration with competition, centralization with decentralization - and re-
quiring firms to adapt structures and existing processes to manage sustain-
ability paradoxes while ensuring full operational efficiency (Bjorklund et
al.,, 2024). In SMEs, systematic sensemaking and paradox categorization
are potentially limited as decisions are often made informally and rely on
personal experience rather than structured reporting framework and pro-
cesses. This means paradoxes may remain implicitly experienced through
behavioral patterns and operational frictions rather than explicitly recog-
nized and formally addressed.

Responding involves strategies ranging from acceptance (opposition) or
resolution (separation and synthesis) (Poole and Van de Ven, 1989; Smith
and Lewis, 2011). Acceptance is chosen when the company cannot take ac-
tion to resolve tensions or considers it too risky, and means acknowledging
paradoxes as persistent and non-resolvable (Smith and Lewis, 2011). Reso-
lution strategies, in contrast, aim to transform the paradox into a manage-
able situation (Hahn et al., 2015). Separation can refer to space and /or time
(Siegner et al., 2018). Structural or spatial separation refers to the allocation
of social and commercial responsibilities to distinct organizational units,
while time separation is often used at the managerial level to solve the
incompatibility between financial and social goals by placing them at dif-
ferent points in time, for instance, by differentiating between short-term
and long-term objectives. Finally, synthesis occurs when paradoxical ten-
sions are addressed, trying to generate synergies between them (Siegner
et al., 2018). We advance that SMEs, due to their resource constraints, may
favor adaptive strategies that blend elements of opposition and resolution,
rather than pursuing large-scale structural changes (Gonzalez-Gonzélez et
al., 2019).

Processes are explored individually, but interconnectedness is also rec-
ognized and accounted for as tensions also co-evolve through the inter-
action among processes (Jarzabkowski et al., 2013): detecting paradoxes
triggers sensemaking efforts, while responding feeds back into renewed
detection as conditions change.

While detecting, sensemaking, and responding occur across all levels
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and serve analogous functions, their manifestations differ in form and
mechanisms. At the individual level, detection arises from experiential
awareness of inconsistencies in day-to-day work, whereas at the organi-
zational and systemic levels, it reflects more formalized monitoring of sus-
tainability standards and stakeholder feedback. Similarly, sensemaking
shifts from personal meaning construction to collective framing processes
involving multiple actors, and responses evolve from individual coping
practices to organizational routines and systemic coordination. Thus, the
processes maintain functional similarity across levels but differ in their
mechanisms and degree of formalization (Jarzabkowski et al., 2013; Hahn
et al., 2015). The framework holds analytical value as it allows examining
how the same process operates differently across levels.

Furthermore, SMEs’ characteristics might create important boundary
conditions for paradox theory developed primarily in large firm contexts.
In resource-constrained SMEs, paradoxes more often remain implicit, ex-
perienced through behavioral friction and operational tensions rather than
formally acknowledged. Paradox engagement thus relies on experiential
judgment and informal coordination, meaning that detection, sensemak-
ing, and responding are frequently conflated within individual decision-
makers rather than unfolding as distinct organizational processes.

Fig.1. The resulting framework.
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4. Methodology
4.1 Research design and case study selection

This study adopts a qualitative methodology (Maxwell, 2008) based on
a single case study. The framework developed in Section 3 provides the
multi-level analytical structure to examine how paradoxes manifest and
are managed across organizational levels, while the case study methodol-
ogy enables the application of the framework and an examination of these
dynamics within the SME context.

The empirical setting under investigation is that of Alfa (anonymized
to ensure confidentiality), a European chemical manufacturer. The case se-
lection strategy followed theoretical sampling principles (Eisenhardt and
Graebner, 2007), guided by three main criteria: (1) qualifying as an SME;
(2) efforts towards transitioning to a structured CS approach; (3) operating
in an industry characterized by inherent sustainability tensions. The suit-
ability of Alfa is due, first, to its transitional state, exhibiting both informal,
sustainability practices embedded since its foundation and recent formal
structuring through its CSR Roadmap, making paradoxes visible across
organizational levels. Second, Alfa operates in an industry characterized by
tensions between environmental impact and product performance require-
ments, making paradoxical interactions observable in concrete operation-
al decisions. Third, the firm is large enough to experience organizational
complexity yet small enough to retain the concentrated decision-making,
resource constraints, and informal structures typical of SMEs. This size
makes vertical interactions between levels particularly traceable. Fourth,
its long-term supplier partnerships and customer relationships provide ac-
cess to inter-organizational paradoxes.

4.2 Data collection

Data were collected through semi-structured interviews, participant ob-
servation, a questionnaire, and document analysis (Piekkari et al., 2010).
Five interviews were conducted in Autumn-Winter 2024 with purposefully
selected informants within the company. Informant selection was guided
by a criterion of informational relevance, prioritizing individuals who, due
to their organizational position and level of involvement in CSR-related
initiatives, were able to provide meaningful empirical insights into the pro-
cess of integrating CSR into daily work activities. A preliminary meeting
with the CSR manager served as the entry point for this selection process.
Drawing on his cross-functional oversight of CSR initiatives, he identi-
fied and mapped relevant organizational functions based on three criteria:
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(1) direct involvement in sustainability-related decisions or initiatives; (2)
functional diversity to capture different organizational perspectives (pur-
chasing, HR, innovation); and (3) varying tenure to include both long-term
institutional memory and newer perspectives on recent formalization ef-
forts. The resulting sample includes five interviews spanning critical func-
tions: innovation/CSR management, purchasing (2 informants with 30+
and 20+ years tenure respectively), and HR (2 informants with <5 and 15+
years tenure). This mapping also revealed that other departments, such as
Quality Control and Sales, were at an early stage of engagement and had
not yet been operationally involved, as their participation was planned
through future CSR training activities.

Each interview contained open questions covering perceptions of CS,
organizational structure and responsibilities, leadership engagement, em-
ployee participation, barriers and challenges, interdepartmental coordina-
tion, and perceived progress.

To mitigate recall bias in retrospective accounts of events over the pre-
vious decade and following Huber and Power (1985), respondents were
selected based on tenure and functional diversity to ensure informed recol-
lection. Interviews were designed to elicit detailed, time-specific accounts
and were occasionally conducted in pairs to enable collective recall.

The second data source is active participant observation, conducted by
one of the authors for two months in Autumn 2024. Observation was casu-
al in nature, without a formal protocol (Yin, 2009) and occurred through di-
rect contact with the CSR manager and participation in the company’s ac-
tivities, meetings with external consultants, internal operational and stra-
tegic meetings, and informal interaction. Field notes documented practical
and strategic decisions related to Alfa’s sustainability transition and were
shared with co-authors and triangulated with interviews and documents.

Third, a survey was distributed to 87 employees across all organiza-
tional functions, yielding 37 complete responses via Google Forms (43%
response rate). To ensure confidentiality, no demographic or departmental
data were collected, precluding analysis of potential non-response patterns
across functions. While the response rate may introduce non-response bias,
this was mitigated through triangulation with interview and document
data, using the survey primarily to identify broad patterns. Convergence
between questionnaire trends (e.g., uneven perceptions of sustainability
integration) and interview accounts supports the credibility of interpreta-
tions.

The questionnaire consisted of 15 items covering: (1) employees’ per-
ceptions of sustainability and its relevance for SMEs; (2) the strategic pri-
ority and cultural importance of sustainability within the company; (3)
perceived drivers and barriers to adopting sustainability practices; (4) the
integration of sustainability into daily work; (5) the importance assigned
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to key sustainability areas (e.g., environmental practices, diversity and in-
clusion, health and safety, work-life balance, communication); (6) the eval-
uation of existing sustainability initiatives; and (7) the perceived role of
employees as contributors to sustainability efforts. Two brief introductory
sections recalled key sustainability concepts to ensure meaningful engage-
ment from respondents with limited prior familiarity.

Likert-scale responses were analyzed descriptively (frequencies and
means) to identify general trends in CSR awareness, perceived leadership
engagement, and the integration of sustainability into daily work practices.
Open-ended responses were thematically coded following the same proce-
dure used for interviews, ensuring analytical consistency across data sources.

The questionnaire data were then integrated into the analysis through
triangulation: survey tendencies were compared with interview and docu-
ment evidence to corroborate or contrast emerging themes. For instance,
the questionnaire confirmed the uneven perception of sustainability as
part of employees’ responsibilities and reinforced interview findings re-
garding limited leadership communication and involvement in CSR. The
questionnaire was instrumental in gaining access to the “individual” level
of the theoretical framework, capturing the perspective of employees.

Document analysis was conducted using corporate documents (e.g.,
the CSR roadmap, internal presentations, code of conduct), the company’s
website, and sustainability reports. These sources served as secondary data
sources to verify and contextualize information obtained through inter-
views, questionnaire, and observation. For example, the website was used
to retrieve information about the history of Alfa and information concern-
ing the effort of the company on sustainability issues. The code of conduct
was used to understand inter-organizational paradoxes emerging when
negotiating with suppliers. Document analysis served as a source of fac-
tual information and as a means to contextualize data obtained through
interviews.

4.3 Data analysis

Data analysis followed an iterative coding technique, involving trian-
gulation of primary and secondary data (Patton, 1999; Jonsen and Jehn,
2009). The coding process was conducted manually by both authors using
a shared digital workspace. The analysis followed three stages:

1. Open coding: we identified initial concepts related to sustainability

paradoxes, generating first-order codes grounded in empirical data.
For example, the quote “there is also some resistance from employ-
ees and managers towards change and new practices” was coded as
behavioral resistance to sustainability integration.
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2. Axial coding: we grouped empirical examples into broader thematic
categories, creating second-order codes that bridge empirical ob-
servations with theoretical concepts. For instance, codes about be-
havioral resistance, capability gaps, and resource constraints were
grouped into the thematic category “detecting internal barriers to
sustainability at the individual level”.

3. Selective coding: we refined the second-order themes into higher-or-
der analytical dimensions aligned with the framework. The themat-
ic category above contributed to identifying the paradox of change
vs. continuity.

First-order codes were independently identified and then jointly re-
viewed to ensure no relevant concepts were overlooked. Second-order
codes were developed through iterative discussion, with both authors
comparing interpretations and refining thematic categories until consen-
sus was reached. The coding structure underwent multiple revisions as
we iteratively refined the alignment between emergent themes and our
analytical framework. Tensions were first inductively identified from re-
spondents’ descriptions of conflict or ambiguity. In a subsequent analytical
phase, these empirically grounded tensions were compared with estab-
lished paradox typologies (i.e., Bjorklund et al., 2024) to assess theoretical
alignment. The coding structure is provided in Appendix A.

5. Empirical results and analysis

5.1 Corporate sustainability in Alfa

Alfa is a medium-sized manufacturing enterprise founded as a family-
owned business, active in chemical manufacturing. Its CS trajectory com-
bines long-standing informal practices with recent formalization efforts.
Long-tenured purchasing employees emphasized that principles aligned
with CS - such as preferring local suppliers and cultivating long-term part-
nerships - have characterized Alfa since its foundation. In contrast, HR
respondents indicated that more explicit sustainability structuring has
emerged only recently, largely in response to customer expectations.

Alfa’s first formal recognition of sustainability commitments occurred in
the early 2000s through the achievement of triple certification (ISO 9001, ISO
14001, ISO 45001). This commitment intensified with the development of
the “CSR Roadmap 2023-2028", developed with an external consulting firm.
Implementation is distributed across functions: the purchasing department
revised supplier selection criteria through a CSR questionnaire, and HR
launched initiatives to strengthen work quality and employee engagement.
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Internal and external factors drive Alfa’s CS trajectory. Internally, em-
ployees (30 respondents) cite regulatory compliance as a major driver, but
also highlight the strategic relevance of sustainability. The explicit link be-
tween CS and innovation - reinforced by the CSR manager overseeing both
sustainability and innovation projects, also represents a CS driver. Exter-
nally, rising customer demand for sustainable products and evolving mar-
ket standards and regulations have promoted the company’s CS.

Barriers to CS are also evident. Internally, limited human resources,
technical skills, and awareness constrain CS. As noted by the purchasing
manager. We need training. It is not at all easy to integrate all this into daily
activities. Priorities have to be set”. Surprisingly, financial constraints were
not identified as a direct obstacle to CS; instead, HR respondents empha-
sized insufficient leadership involvement as a bigger obstacle, as “we can
implement initiatives without necessarily having a large budget”.

Externally, market demand - while being an important driver - also rep-
resents an obstacle, as customers show resistance to sustainability-oriented
offerings or a lack of knowledge on the topic. Regulatory pressure, particu-
larly the Corporate Sustainability Reporting Directive (CSRD), simultane-
ously supports and constrains Alfa’s CS. While legitimizing and driving CS
efforts, it is rigid, generic, and lacks transparency around non-compliance
penalties.

5.2 Detecting, sensemaking, and responding to sustainability paradoxes

Our analysis reveals how sustainability paradoxes manifest and are
managed across organizational levels, following the three processes of
detecting sustainability paradoxes, sensemaking through characterizing
paradox types, and responding by implementing management strategies.

5.2.1 The detecting of paradoxes

At the individual level, a paradox of change vs. continuity emerges from
tensions between employees’ traditional roles and sustainability require-
ments, with three characterizing dimensions. First, behavioral resistance
to change or low motivation, as “People who have been here a long time
and are used to doing things as they have always done” (Interview with
HR). At the same time, 90% of the respondents to the questionnaire agree
that employees can drive change, but half also believe that this requires
additional resources. Despite this prevailing continuity orientation, a few
respondents, especially newer employees, expressed curiosity and willing-
ness to engage more actively with CS, indicating signals of an emerging
change orientation. Second, a capability-intention gap emerged: although
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employees recognize the importance of CS, they struggle to translate it into
action. Engagement tended to occur only when CS aligned with existing
tasks. Third, a resource dimension of this paradox is visible in the multi-
disciplinary team created for the roadmap implementation. The team com-
prises members from departments considered crucial for the implementa-
tion and management of CS initiatives (i.e., marketing, human resources,
purchasing, and sales). While strategically important, its effectiveness ap-
pears to be limited by members’ existing responsibilities, and it is seen as
an acceptable temporary solution by the purchasing team, whereas the HR
team believes that, if properly coordinated and monitored, this solution
could prove effective, as it would guarantee broader and shared involve-
ment, avoiding exclusive management by a single department.

At the firm level, a paradox of integration vs. fragmentation emerges. Al-
though the multidisciplinary CS team signals an integration-oriented ap-
proach, the absence of a dedicated CS department complicates responsibil-
ity allocation and accountability. An HR respondent notes, “We each work
in our own area, and we don’t always formalize things. We need regular
CSR coordination”. Participants described siloed practices and weak cross-
departmental coordination; yet, some respondents reported localized ini-
tiatives such as training and supplier assessment procedures that partially
bridge these divides.

At the inter-organizational level, we identify a paradox between the
search for suppliers committed to CS and the time and effort required to
assess them - labeled as paradox of responsible partnership vs. efficiency. The
introduction of stricter CSR criteria and a CSR-focused section in the pre-
negotiation questionnaire lengthened supplier evaluation and reduced
procurement agility. Moreover, larger suppliers were generally more pre-
pared to meet CSR requirements, whereas smaller suppliers often lacked
familiarity with reporting frameworks, making uniform standards difficult
to apply across the network.

This paradox is particularly salient in supplier relations, with a purchas-
ing manager noting that “being demanding from this perspective reduces
the number of suppliers that can be selected”, affecting commercial condi-
tions. Smaller suppliers often struggle with CSR reporting, while larger
partners leverage compliance strategically to negotiate commercial advan-
tages. As the purchasing manager explained, “We tell suppliers it takes
us long to approve them, but once they are approved, we remain loyal
to them”. This reflects a paradox between procedural rigor and relational
continuity: the company seeks to standardize assessment through supplier
questionnaires and audits, yet depends on long-term trust-based relation-
ships to sustain its operations. Thus, inter-organizational paradoxes mate-
rialize not only through compliance processes but also through everyday
procurement interactions.
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At the systemic level, we observe the paradox of environmental and so-
cial responsibility vs. market competitiveness arising from the conflict between
product performance, environmental standards, and price sensitivity. This
is evident in the attempt to develop and launch more sustainable alter-
natives: “We tried launching more sustainable products, like water-based
products, [...] But the issue is that the water-based formulation hasn’t been
as effective. When it rained, the product ran” (Informant from the pur-
chasing team). This highlights a product-performance gap between sus-
tainable and traditional formulations, particularly in contexts, where high
humidity conditions revealed the limitations of the eco-friendlier version.
This is further exacerbated by Alfa operating in a business “Where we sell
consumables, not high-value-added products. You use the thing and then
discard it. This means it’s difficult to set high prices on products, even if
they are more environmentally friendly” (Informant from the purchasing
team). Despite initial struggles, the product was later adapted to a less de-
manding sector (construction) and remains in the portfolio with gradually
improving sales.

5.2.2 Sensemaking processes: characterizing paradox types

Our analysis highlights how SMEs interpret sustainability-related ten-
sions by identifying distinct paradox types and characterizing them across
organizational levels.

Sensemaking is predominantly observed at the firm-level, where the
lack of coordination and leadership in implementing CS emerges as a key
challenge. In the sensemaking process, the paradoxical tension already
identified between integration and independence, where employees are
expected to engage in sustainability initiatives within their respective areas
but without formalized guidance or accountability mechanisms, is framed
and understood by individuals within the organization. As the sustainabil-
ity manager described, “In CSR, a demand comes from the board to change
something, to achieve some goals; then there should be a phase in which
a plan is drawn up to activate the CSR plan. There is a kind of disconnec-
tion between the two, which brings out conflicts and tensions”. Employees
expressed frustration, which diminished the perceived importance of CS in
their daily work. One employee commented, “We need someone who can
drive the change and push things forward. Right now, we’re making deci-
sions at our level only”. Others emphasized leadership’s responsibility: “If
it is not yet truly concrete at the management level, why should it be concrete for
us?”. Thus, the role of leadership emerges as key in shaping how sustain-
ability paradoxes are perceived and managed. In Alfa’s case, the absence
of strong, coordinated leadership has led to a fragmented approach where
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employees operate within their departments, without a “grand picture”.

Following Bjorklund et al. (2024), belonging paradoxes appear in ten-
sions between the CSR manager’s individual identity and organizational
structure, leading to a paradox of formal responsibility vs. real authority. The
CSR manager experiences frustration with the lack of formal recognition
of the role, which is neither included in the organization chart nor formal-
ized in a specific department. He describes feeling “floating on air” and
perceives CSRD compliance as his only legitimately recognized role. While
tasked with coordinating CS-related initiatives, limited support reinforces
a compliance-oriented approach. At the same time, some employees noted
growing managerial attention to sustainability communication, suggesting
leadership engagement may be evolving unevenly across functions.

Organizing paradoxes appear in two forms at the firm level. First, lead-
ership-related issues and unclear guidance generate a paradox of strategic
intent vs. operational reality with a disconnect between high-level sustain-
ability ideals and ground-level implementation. A second organizing para-
dox concerns external vs. internal communication asymmetry. A recurring ele-
ment that emerged from the interviews is the lack of internal communica-
tion on CS. While recognizing that the company has launched numerous
initiatives in the field of sustainability, the interviewees from the purchas-
ing team point out that these have never been formalized nor adequately
communicated internally, preventing the creation of value within the or-
ganization and raising awareness among members. Meanwhile, external
communication has shifted from a low-profile approach to a more assertive
sustainability-oriented stance.

The need to develop CS-related capabilities highlights a learning para-
dox between the immediate demand for sustainability-related expertise
and the time and effort required to build it, which we label the paradox of
capability urgency vs. capability development. This is evident in the multidis-
ciplinary team that was created to drive CS initiatives, but without pro-
viding members with specialized training, and in the expectation placed
on the commercial team to integrate sustainability into business practices
without adequate training or skills development. This learning paradox
reflects a resource misallocation, with leadership recognizing the values of
CS and promoting its adoption, yet hesitating to invest in training, leading
to a cycle where the lack of human resources with technical skills hinders
the adoption of CS practice, knowledge and skills leads to a superficial im-
plementation, which in turn reinforces the perception of CS being a mere
compliance activity.
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5.2.3 Responding to paradoxes

Alfa adopts mainly defensive strategies for managing sustainability par-
adoxes. Paradoxes are detected but not addressed, aligning with the notion
of opposition. For example, external communication of sustainability ini-
tiatives indicates commitment without fully addressing structural issues.
Similarly, CSRD compliance reflects attention to regulatory requirements
rather than substantive integration of sustainability into business practices.

Data also shows instances of synthesis and separation. The lack of a
dedicated CSR department reflects structural separation, with sustainabili-
ty-related responsibilities spread across different teams. The marketing de-
partment implements a synthesis strategy, addressing the tension between
sustainability and competitiveness by introducing additional sustainable
product offerings together with traditional ones.

Externally, Alfa takes a more proactive stance by fostering collabora-
tive relationships with suppliers and working together with other compa-
nies to create value and stimulate innovation. A purchasing team member
noted: “Our relationships with suppliers are usually long-term and based
on a real partnership. It takes a while to approve a relationship, but once
it'’s done, we keep being loyal to them and exchange with them on future
projects and developments”. This suggests that while Alfa defaults to de-
fensive responses internally, it recognizes the potential for synergies in its
external partnerships.

Table 1 summarizes the paradoxes identified across levels of analysis
and the main ways in which they were managed within Alfa.
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Table 1. Overview of paradoxes, processes, and responses in Alfa

Paradox Empirical evidence Level Process Response
Employees recognize
sustainability relevance but -,
Change vs. . . . . Opposition /
S experience continuity of short- | Individual Detecting
continuity . - Acceptance
term pressures; sustainability
enacted “when convenient”
No central CSR structure;
. sustainability dispersed .
Integration vs. . . Detecting, Structural
fragmentation unevenly across HIR, quality Firm-level sensemaking | separation
3 and CSR manager; lack of
coordination.
CSR criteria slow down
Responsible procurement; suppher . Externa.lly:
. assessment questionnaire Inter- . synthesis
partnership vs. . o Detecting
- increases workload; organizational Internally:
efficiency - -
tension between speed and opposition
responsibility.
EU regulatory requirements
Environmental and increase expectations;
social respgnszbllzty customers remain hlghly Systemic Detecting Synthesis
vs. marketing price sensitive, with limited
competitiveness willingness to pay for
sustainability.
CSR manager is formally
responsible for sustainability
Formal respongzbzllty but lacks decision-making Individual Sensemaking Opposition /
vs. real authority powert, resources, and Acceptance
organizational support;
experiences “floating on air.”
Leadership signals
Stmteglc intent vs. sustamabﬂxty, but teams face Firm-level Sensemaking Opposition /
operational reality operational constraints and Acceptance
resource shortages
. Work done on external
External vs. internal o . .
o communication contrasted with | . . Opposition /
communication A . Firm-level Sensemaking
limited internal alignment and Acceptance
asymmetry .
practices
Immediate need for
Capubzllty urgency sustainability expertise . . Opposition /
vs. capability vs. absence of training; Firm-level Sensemaking

development

multidisciplinary team without
preparation

Acceptance

38



6. Discussions

Our study shows that sustainability-related paradoxes are rarely lim-
ited to a single level or process, but display interdependencies (Hahn et al.,
2014, 2015; Putnam et al., 2016). The analysis reveals how paradoxes cas-
cade and evolve through cross-level and cross-process dynamics. Cross-di-
mensional dynamics can take two different forms: vertical and horizontal.

Vertical interactions span organizational levels, where the paradoxical
tensions identified at one level can influence other levels (Jarzabkowski et
al., 2013; Bengtsson and Raza-Ullah, 2025). For example, the paradox of inte-
qration vs. fragmentation at the firm level creates a downward cascading ef-
fect that shapes individual-level experiences of sustainability. The absence
of a dedicated CSR department results in fragmented individual account-
ability, leaving individuals to deal with sustainability responsibilities with-
out formal guidance or support. As a result, individual actors experience
frustration and disengagement and tend to act on CS upon convenience.

Horizontal interactions occur across detecting, sensemaking, and re-
sponding processes, yet we observe misalignment between detection and
response: although Alfa recognizes systemic-level paradoxes — such as sus-
tainability standards vs. market pressures — its responses remain defensive
and compliance-driven, rather than aimed at exploring more innovative
solutions. This misalignment points to incomplete paradox management
cycles or to a paradox recognition trap. In resource-constrained settings,
paradoxes are experienced through operational friction and recognized,
but a lack of formal sensemaking structures impedes translation into action
(Ltscher and Lewis, 2008). This suggests that organizational context might
determine if detection can convert into response capability.

To unpack how these interconnections operate, we identify three mech-
anisms through which paradoxes cascade and evolve. These mechanisms
emerged inductively from our data and resonate with established insights
from paradox and sensemaking research (Smith and Lewis, 2011; Jarzab-
kowski et al., 2013; Hahn et al., 2015).

1. Translation through sensemaking connects individual and collective
interpretations, shaping how tensions detected at one level are re-
framed and acted upon in another. Individual-level capability gaps
create firm-level coordination challenges when formal sensemaking
structures are absent as reflected in the CSR manager’s attempts to
reinterpret sustainability ambiguities and make them operational
despite lacking formal authority.

2. Leadership framing and resource signaling exert top-down influence
across both levels and processes. Symbolic leadership commitment
without resource allocation intensifies firm-level fragmentation and
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amplifies paradoxes across levels. Firm-level resource allocation
decisions amplify inter-organizational paradoxes by constraining
the capacity to meet supplier CSR requirements while maintaining
operational flexibility, particularly when leadership communicates
sustainability as priority but provides minimal tangible resources.

3. Informal relational diffusion allows paradoxes to circulate laterally

and vertically through everyday interactions, transmitting interpre-
tations and routines that can either reproduce or modify existing
tensions. Systemic regulatory pressures create divergent individu-
al-level interpretations when concentrated decision-making lacks
formal communication channels. When CSRD requirements are
filtered through few actors (board, CSR manager) without formal
communication mechanisms, divergent understandings emerge
across the organization, as seen in employees’ varying interpreta-
tions of sustainability responsibilities, which reproduce rather than
resolve paradoxical tensions.

Second, the analysis highlights the role of leadership in shaping how
paradoxes are interpreted and managed. In SMEs, limited formal struc-
tures make leadership engagement key to shifting from reactive adjust-
ments to more proactive strategies. In Alfa, the lack of clear strategic co-
ordination and top-level involvement resulted in fragmented actions,
reflected in employees’ calls for someone “to drive the change and push
things forward”, pointing to a leadership void that amplifies organization-
al inertia. Furthermore, the belonging paradox in Alfa centers on the CSR
manager’s struggle to sustain legitimacy and identity within a structure
that formally tasks him with coordinating sustainability but offers little
actual authority or support. His description of feeling “floating on air”,
with sustainability reduced to CSRD compliance, reflects more than role
ambiguity or resource constraints and illustrates what Carollo and Guerci
(2018) term as identity work, that is, the ongoing process of preserving
meaning and legitimacy while navigating competing institutional logics;
here, the normative expectations of sustainability and the pragmatic logic
of efficiency and compliance.

Three features of the CSR manager’s experience mark this as identity
work rather than simply a structural problem. First, a tension between per-
sonal commitment and organizational recognition: he expresses genuine
engagement with sustainability values while perceiving that the organiza-
tion values only compliance outputs. Second, his “floating on air” metaphor
represents an active meaning-making attempt to articulate and make sense
of his liminal position. Third, there is boundary negotiation between the nor-
mative logic of sustainability and the pragmatic logic that governs organiza-
tional priorities. In SME contexts, where decision-making authority is con-
centrated, such individual identity conflicts can cascade into organizational
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gridlock and paradox amplification (Spence and Rutherfoord, 2001).

Third, the analysis shows that SMEs’ structural and relational condi-
tions-formal sustainability departments, structured reporting mechanisms,
and dedicated resources (Bos-Brouwers, 2010; Soundararajan et al., 2018)
- make paradoxes more visible in everyday operations, as employees and
managers must reconcile long-term sustainability goals with short-term
operational demands in real time. Yet these conditions can enable flexi-
bility and relational coordination. Cross-functional collaboration, though
informal and limited in scope, proved crucial in establishing early sustain-
ability initiatives and responding to emerging customer demands.

These conditions explain why Alfa’s approach mainly reflects defen-
sive strategies, oriented towards preserving the status quo and minimiz-
ing reputational or regulatory risks. This short-term approach, or temporal
myopia (Daddi et al., 2019), prioritizes immediate conflict mitigation while
dismissing long-term sustainability implications.

The predominance of defensive responses in Alfa reflects not only re-
source constraints but also limited organizational reflexivity. When para-
doxes remain implicit, as with the change vs. continuity paradox, collective
sensemaking is inhibited, making proactive management difficult. This
holds implications for innovation. The predominance of short-term, risk-
averse responses limits experimentation and the development of innova-
tive solutions to sustainability challenges. Yet paradoxes can also serve as a
potential source of innovation when organizations engage them proactive-
ly. In Alfa, innovation projects often emerged indirectly from sustainability
pressures, for example, reformulating products or improving process ef-
ficiency, rather than from a deliberate innovation strategy. This suggests
that sustainability paradoxes can both hinder and stimulate innovation,
depending on whether they are managed defensively or integratively, in
line with prior research on paradoxical tensions as drivers of creative ad-
aptation (Hahn et al., 2015; Bechtel et al., 2025).

6. Conclusions

This study, through the case of Alfa, examined how SMEs detect, make
sense of, and respond to CS paradoxes across multiple organizational levels.

Two contributions are put forward. First, by adapting and applying a
multilevel framework tailored to SMEs, this study addresses calls for con-
textual adaptation of paradox frameworks (Soundararajan et al., 2018; Car-
mine and De Marchi, 2023) and provides empirical evidence of how es-
tablished paradox constructs manifest under SME-specific characteristics,
thus validating existing theory in a new organizational context. Second,
it identifies how sustainability paradoxes cascade across organizational
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levels through three mechanisms: translation through sensemaking, leadership
framing and resource signaling, and informal relational diffusion. By examining
these mechanisms in the SMEs context, the study shows how organiza-
tional structure shapes not just whether paradoxes are managed, but how
they propagate vertically and horizontally through the organization, thus
consolidating current understanding of cross-level dynamics in settings
characterized by resource constraints and informality.

From a managerial perspective, the study points to the importance of
leadership commitment and strategic vision as drivers of CS to foster a cul-
ture of accountability among middle managers and employees (Madrid-
Guijarro and Duréndez, 2024). Yet, it also suggests that leadership commit-
ment as symbolic support alone is insufficient if not translated into feasible
expectations, resource allocation, and practical routines and communica-
tion channels (Aragén-Correa et al., 2008). Managers should therefore re-
main actively involved in the process of sensemaking and management by
creating spaces such as team reviews, project debriefs, or informal forums,
where conflicting pressures can be discussed openly, allowing shared un-
derstanding and coordinated responses to emerge. Second, the analysis
highlights the importance of capability development (Del Brio and Jun-
quera, 2003; Johnson and Schaltegger, 2016), calling for the development of
training programs providing technical knowledge and raising awareness
of the strategic value of CS. In SMEs such as Alfa, where formal programs
are limited, capability building often occurs through day-to-day problem
solving and collaboration across functions. To leverage informal learning
while providing structure, managers could establish peer-learning sessions
to share sustainability challenges, consolidating the dispersed knowledge
that typically develops through experience and collective practice, or part-
ner with industry associations to access SME-tailored training modules.

From a policy perspective, our findings suggest that existing regulatory
frameworks, such as the CSRD, can generate tensions for SMEs by apply-
ing uniform standards to structurally heterogeneous firms. More flexible
and proportionate reporting requirements, such as tiered frameworks with
simplified metrics for smaller firms or phased implementation timelines
would better reflect SMEs’ resource realities. Evidence also highlights lim-
ited sustainability capabilities and leadership commitment within SMEs
(Aragon-Correa et al., 2008) that targeted public programs could help ad-
dress through subsidized access to industry-specific sustainability toolkits,
access to peer-learning networks, or technical assistance programs that
help SMEs translate regulatory requirements into operational practices. Fi-
nally, since inter-organizational relationships emerged as key enablers of
sustainability advancement (Inigo et al., 2020), policy instruments that fos-
ter collaboration among SMEs and with larger firms, for example, through
network-based funding, supplier development grants, or sector-specific

42



sustainability consortia, which could strengthen the systemic conditions
for sustainability transitions while addressing the supplier paradoxes we
identified.

This study also entails some limitations that suggest directions for fu-
ture research. First, the empirical validation of the framework relies on a
single case of a European SME active in chemical manufacturing. Sectoral
and regulatory specificities may shape the intensity and visibility of para-
doxes and present unique features that limit the practical transferability
of some findings to highly regulated sectors. The sector is characterized
by stringent environmental regulations and complex technical require-
ments that generate paradoxes potentially less prevalent in service-based
or less regulated industries. Also, the geographical scope presents contex-
tual boundaries. The European regulatory and institutional environment
shapes how sustainability paradoxes emerge and are managed in ways
that may differ in other regions.

While the single-case design limits statistical generalization, the find-
ings offer analytical generalization relevant to SMEs sharing similar
structural and contextual characteristics. Specifically, the framework and
mechanisms identified are applicable to manufacturing SMEs transition-
ing toward formalized sustainability practices, operating in industries
with inherent environmental tensions, and characterized by concentrated
ownership and informal decision-making structures. The paradox of inte-
gration vs. fragmentation and change vs. continuity may resonate with SMEs
experiencing similar shifts from implicit, values-based sustainability to ex-
plicit structured approaches. Future studies could strengthen the frame-
work through comparative case studies that distinguish context-specific
patterns from generalizable dynamics across SME populations, including
service-based firms, different geographical contexts, and varying stages of
sustainability maturity.

Second, the SME under investigation has been, since 2020, part of a larg-
er industrial group. While CS-related practices and commitments existed
beforehand, group membership provided additional drivers (attention to
the sustainability issues) and structure (new roles). Evidence suggests that
the paradoxes predate this affiliation and reflect SME-specific dynamics.
Three observations support this interpretation. First, long-tenured em-
ployees (purchasing team, HR) consistently traced sustainability tensions
to pre-2020 practices, including supplier relationship norms and informal
decision-making patterns. Second, the structural features that generate
paradoxes in our analysis remain characteristic of Alfa’s local operations
rather than group-level governance. Third, the CSR Roadmap, while de-
veloped post-2020, addresses challenges (capability gaps, leadership en-
gagement, cross-functional coordination) that employees described as
longstanding. However, we cannot fully disentangle group influence from
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Alfa’s autonomous dynamics, and findings should be interpreted with this
caveat in mind. We recognize that this may influence how these paradoxes
are handled. As Huse (1994) observes, small firms embedded in broader
governance systems often experience a structural paradox of simultane-
ous independence and interdependence in their relationships with parent
structures. Although we did not investigate these dynamics empirically,
acknowledging this condition helps delimit the scope of our findings and
suggests a potential avenue for future research. Future research could com-
pare sustainability paradoxes in independent SMEs versus those embed-
ded in larger corporate structures.

Third, our data collection directly captured the perspectives of em-
ployees and middle managers, without direct access to top leadership.
Our understanding of leadership’s role is therefore inferred from middle
managers’ and employees’ perspectives rather than directly captured. This
limitation points to the need to incorporate all hierarchical perspectives to
have a more comprehensive picture of how sustainability paradoxes are
perceived, framed, and managed in the company.

Last, our cross-sectional data collection limits our ability to directly ob-
serve how paradox responses evolve over time. Reliance on retrospective
accounts of early sustainability efforts (i.e., the 2000s ISO certifications and
informal practices) are subject to potential recall bias, post-hoc rationaliza-
tion, and to the influence of current understanding of sustainability. While
we mitigated this through triangulation across multiple informants with
different tenures and functional roles, and by anchoring recollections to
documented events, temporal distance limits the reliability of such recon-
structions. Moreover, paradoxes themselves evolve in terms of salience,
manifestations shift, and organizational conditions. Our analysis therefore
prioritizes current dynamics, where triangulation is strongest through real-
time observation, recent interviews, and documents. Findings thus repre-
sent a snapshot of how paradoxes manifested at a specific moment in Alfa’s
sustainability transition. Longitudinal research tracking SMEs through the
different phases of sustainability transitions could reveal how detection,
sensemaking, and responding processes co-evolve, and whether defensive
strategies gradually give way to more integrative approaches as organiza-
tional capabilities develop.
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Appendix A: coding structure

This appendix presents representative examples of the coding process,
showing the progression from first-order empirical data (direct quotes
from interviews, observations, and documents) through second-order the-
matic interpretation to aggregate analytical dimensions aligned with the

paradox framework.

First-order representative quotes Second-order thematic categories aualvicalldis
mensions
“There is also some resistance from emplo- L . .
yees and managers towards change and new Detecting internal barriers to sustaina-
practices” (Interview with HR Team) bility at the individual level Paradox of
. h . con-
“People who have been here a long time and . o ) . ¢ ant%ﬁ Vli con
are used to doing things as they have always | Detecting continuity orientation at the iy
done” (Interview with HR) individual level
“The board has not fully grasped the additio-
nal resources that several departments need . .
[...] We need training. It is not at all easy to Detecting resource and capability
integrate all this into daily activities” (Inter- gaps at the firm level
view with purchasing manager) Paradox of
integration vs.
“What's really needed is proper CSR coordi- frag%nentation
nation. It’s crucial becuusg we each work il}’l Detecting and sensemaking of coordi-
our own area, and we don’t always formalize | nation issues at the firm level/lack of
things” (Interview with HR Team) CS integration
“Since I started working here [more than 30
years ago], we've always prioritized local
or at least national suppliers. [...] But it did
cause difficulties. For example, in supplier . .
selection, when you're demanding from this Respon‘ﬁng to supphe'r—re.latecll lten_l
perspective, and now with social and societal | S1OTS at the inter-organizational leve
aspects as well, it reduces the number of sup-
pliers that can be selected” (Interview with
purchasing manager)
“Approving a supplier takes longer, and it Par adogbcif
means not everyone can become a supplier for respon}i{ €
our company. As a result, this can also limit . . partnership vs.
or impact commercial conditions. Because, Respond.lng to operational challques efficiency
when there are packaging or safety require- at the ﬁrgsllgvel related to supplier
ments in the specifications, it means a cost requirements
for the supplier” (Interview with purchasing
manager)
“We tell suppliers it takes us long to approve . .
them, but once they are approved, we remain Responding to tensions between pro-
loyal to them” (Interview with purchasing cedural rigor and relational continuity
manager) at the inter-organizational level
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“We're in a business where we sell consuma-
bles, not high-value-added products. You use
the thing and then discard it. This means it's
difficult to set high prices on products, even
if they are more environmentally friendly”
(Interview with purchasing team)

Detecting market-driven constraints
at the systemic level

“We tried launching more sustainable pro-
ducts, like water-based products [...] But the
issue is that the water-based formulation ha-
sn't been as effective. When it rained, the pro-
duct ran” (Interview with purchasing team)

Responding to performance and mar-
ket challenges at the systemic level

Paradox of en-
vironmental /
social responsi-
bility vs. market
competitiveness

CSR manager describes feeling “floating
on air” and perceives CSRD compliance
as his only legitimately recognized role.
While tasked with coordinating CS-rela-
ted initiatives, limited support reinforces
a compliance-oriented approach (Field
notes and interview)

Sensemaking of role ambiguity and

lack of organizational support at the

individual level affecting firm-level
coordination

Paradox of
formal respon-
sibility vs. real

authority
“We need someone to drive the change and . . . .
push things forward” (Multiple interview Detecting leadership void at the firm
respondents) level
“In CSR, a demand comes from the board
to change something, to achieve some goals; Paradox of

then there should be a phase in which a plan
is drawn up to activate the CSR plan. (Inter-
view with sustainability manager)

Sensemaking of strategic misali-
gnment at the firm level

strategic intent
vs. operational
reality

“We need to inform everyone about our CSR
initiatives, explaining what we aim to achie-
ve and how we’ll go about it. But it hasn't
been done yet. Right now, we are in a kind of
ad hoc mode, doing what we can” (Interview
with HR Team)

Sensemaking of lack of communica-
tion at the firm level

Paradox of in-
ternal vs. exter-
nal communica-
tion asymmetry

Multidisciplinary team created to drive
CS initiatives without providing mem-
bers with specialized training, and ex-
pectations placed on commercial team to
integrate sustainability without adequate
skills development (Observation and
interview data)

Detecting learning paradox at the firm
level: immediate capability demands
without investment in development

Paradox of ca-
pability urgency
vs. capability
development
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Abstract

Purpose. Despite growing scholarly attention to Peripheral
Areas (PAs), research on entrepreneurship and networks
that sustain them remains scattered across disciplines. This
paper offers the first systematic map of this literature, trac-
ing its intellectual foundations, identifying the most influ-
ential voices, and proposing avenues for further research.
Design/methodology/approach. We conduct a biblio-
metric analysis of 937 documents drawn from Scopus and
Web of Science from 2000 to 2023. Performance analysis
examines publication and citation patterns while science
mapping, through citation, co-citation, and bibliographic
coupling, uncovers the intellectual structure and thematic
evolution of the field.

Findings. Research on entrepreneurship and networks
in PAs has grown, concentrated around two dominant
streams: contextualised/rural entrepreneurship and social
capital. Key outlets and authors are identified. Thematic
mapping uncovers social capital, regional/rural develop-
ment as motor themes, along with microfinance, women’s
entrepreneurship, migration as emerging niches.
Practical and social implications. Findings stress that
networks and social capital are central resources enabling
resource mobilisation, innovation and place development in
PAs. Policy and practice should prioritise network facilita-
tion, place-based support, and social-enterprise promotion
to enhance local resilience and inclusive development.
Originality of the study. By merging Scopus and WOS
and applying a comprehensive bibliometric workflow
(2000-2023), this study provides the first consolidated,
multidisciplinary map of entrepreneurship—network re-
search in PAs, pinpoints thematic gaps and offers a clear
research agenda for future, place-sensitive investigations.
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1. Introduction

In the last decade, an increasing interest towards Peripheral Areas (PAs)
has emerged among researchers (Pugh & Dubois, 2021), practitioners and
policymakers, who see in these territories new opportunities for regional
and national economic growth (European Commission, 2021). With this
umbrella term, we refer to places that experience the structural disadvan-
tages of unequal regional development (Korsgaard et al., 2015a), stand-
ing in contrast to larger metropolitan areas where essential services, work,
and entrepreneurial opportunities tend to concentrate (Wiggins & Proctor,
2001; Scott, 2006; Barca et al., 2014). While industrial development across
the 19th and 20th centuries led to a general impoverishment of these places
(Mumford, 1954; Kiihn, 2015), today challenges, such as geopolitical ten-
sions and climate crisis, but also opportunities coming from digitalisation
and green transition, provide new reasons and tools to bring them back
from abandonment.

In these contexts, a key role is played by local entrepreneurial activi-
ties (Korsgaard et al., 2015a; Gherhes et al., 2021), which support economic
and social development through their network of relationships. Networks
are fundamental for entrepreneurship in PAs: they allow firms to mobilise
place-based resources, access external ones, and overcome place-related
constraints (Johannisson & Nilsson, 1989; Beckmann et al., 2021). The is-
sue has been expanded through the years, from simple inter-firm trading
relationships (Richardson, 1972) to more elaborated conceptualisations of
relational structures connecting multiple actors (Hakansson & Snehota,
1995; Hakansson & Ford, 2002), and scholars have increasingly recognised
that entrepreneurial behaviours, resource access, and opportunity percep-
tion are all contingent on the environment in which actors are embedded
(Wigren-Kristoferson et al., 2022).

Despite this growing attention, the existing literature on entrepreneur-
ship and networks in PAs remains scattered across disciplines, spanning
regional economics, economic geography, organisation studies, and inno-
vation research, with no systematic review bringing these contributions
together. Existing reviews have addressed adjacent themes, such as periph-
eralization (Kiihn, 2015), entrepreneurship in PAs (Pato & Teixeira, 2016),
and innovation processes in PAs (Eder, 2019; Eder & Trippl, 2019), but ded-
icated reviews specifically focused on the intersection of entrepreneurship
and networks in PAs remain scarce (Leick & Gretzinger, 2020; Beckmann
et al., 2021). To fill this gap, we conduct a bibliometric analysis (Donthu
et al., 2021; Kraus et al., 2022) of contributions on entrepreneurship and
networks in PAs, mapping the state of the art, identifying emerging trends,
and highlighting aspects that deserve greater attention in future studies.
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In particular, this bibliometric analysis addresses the following two in-
terrelated research questions (RQs):

1. What is the state of the art of research in entrepreneurship and net-
works in the context of PAs, in terms of prevailing topics, most promi-
nent authors, outlets, and documents?

2. What are the emerging themes and the future streams of studies on the
issue under investigation?

The article is structured as follows. In the next section, the bibliometric
methodology approach is outlined with the protocol explanation. Section
three describes the obtained results, divided between performance analy-
sis and science mapping. Section four discusses the main results and ad-
dresses the two RQs, tracing four main future research avenues. Finally,
conclusions are drawn along with the limitations of the study and the fu-
ture developments.

2. Methodology

Considering the growth of research in small business and entrepreneur-
ship (Kraus et al., 2023) and in the light of our research purposes, a biblio-
metric analysis seems the proper method to analyse such a large amount of
contributions on the issue of entrepreneurship and networks in PAs.

The popularity of bibliometric analysis is due to several factors (Donthu
et al. 2021, Kraus et al., 2022), from the disposal of new technological tools to
the recognition of its importance in research, as it permits to handle large vol-
umes of scientific data and to produce high research impact. As Rey-Marti et
al. (2016) note, with the application of statistical tools to determine qualita-
tive and quantitative changes in a given scientific research topic, this method
enables scholars to gain an overview of the research, identifying knowledge
gaps and future trends. This work adopts “bibliometrix”, a comprehensive
R-tool specifically designed for bibliometric analyses (Aria & Cuccurullo,
2017), as a tool for extracting key information from our dataset.

2.1 Data Collection

Data were collected from Scopus and Web of Science (WoS), two com-
plementary databases widely recommended for bibliometric work in the
social sciences (Mongeon & Paul-Hus, 2016; Sénchez et al., 2017). Their
joint use broadens analytical coverage but requires dataset harmonisation
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prior to merging (Echchakoui, 2020; Caputo & Kargina, 2022). Drawing
from previous contributions mentioned in the introductive section, the
search query was constructed by linking key themes, or their synonyms
and related terms, concerning entrepreneurship, networks, peripherality,
and geographical contextualization. These keywords were searched for in
the titles, abstracts, and keywords of each document in the databases (Ta-
ble 1).

Table 1. Research query development

I,}‘;S:I:‘::I Entrepreneurship Networks Peripherality Territory
*
network* “s};lar;flslely
. ecosystem* p place*
Tie, | bugess ditrct M ronote
7 * y *
L platform . region
Abstract, firm . AND cluster* AND mmjgmai AND territor*
Keywords venture* communit* pe'rlpher space*
compan - inner .
“left behind”
Boolean OR OR OR OR
operators

Source: author’s elaboration.

In relation to the time frame definition, we considered Pike et al. (2023)
argumentation which indicates 2008 as the starting point from which the
topic of PAs began to attract the attention of researchers. However, the au-
thors also highlight significant literary production between the late 1990s
and early 2000s. For this reason, we have decided to extend the timeframe
of our research from 2000 to 2023, capturing more than 20 years of studies
on the issue.

As search boundaries within the two databases, we limited the research
area to “Business, Management and Accounting”, the document type to “Ar-
ticle”, “Review”, “Book Chapter”, “Book”, and “Editorial” and, finally, the lan-
guage to “English”. We decided not to restrict the search to high-ranking
outlets in order to have a holistic representation of current research contri-
butions and also to identify minor trends. With these parameters, our search
conducted on Scopus and WoS yielded us 716 and 538 results respectively.

We followed the instructions of Echchakoui (2020) to merge and clean
the downloaded datasets in bibtext format by using Rstudio. Since Scopus
and WoS datasets have different structure, the first step involved the stand-
ardisation of their columns’ order and names according to the format out-
lined by Aria and Cuccurullo (2017). The two datasets were merged into
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one and cleaned it from errors and duplicates (Figure 1). Duplicate records
were removed automatically in two stages. First, an automated deduplica-
tion was performed across all fields. Second, the dataset was reviewed,
cross-checking separately titles, DOIs, and abstracts to catch any residual
duplicates that the automated process may have missed due to inconsist-
encies or errors in the metadata.

No additional screening was performed as the search string was delib-
erately constructed to be highly specific, combining 4 themes’ categories,
minimising the risk for irrelevant documents.

Our final combined dataset resulted in 937 documents, and we upload-
ed it into biblioshiny interface for bibliometrix.

Figure 1. Research extraction process

Data Collection Data Extraction
Scopus: 761 results Dataset Merging and Duplicates DOIs, Tls, SRs, & ABs
WOS: 538 results Automatic Cleaning Duplicates Cleaning

Inclusion and Exclusion

D. 1 1031 1 D. 2 |
Criteria (Table 1) ataset: 1031 results ataset: 937 results

Source: Our elaboration

2.2 Data Analysis

Data analysis follows the two-stage structure that constitute the funda-
mental building blocks of a comprehensive bibliometric analysis, namely
performance analysis and a science mapping (Donthu et al., 2021; Mukherjee
et al.,, 2022), which allow to move from a descriptive overview of scholarly
production to a structural understanding of how knowledge has devel-
oped and organised itself within a field (Lim & Kumar, 2024). All analy-
ses were conducted using the bibliometrix R-package (Aria & Cuccurullo,
2017), an open-source tool specifically designed to support the full biblio-
metric workflow, from data loading and cleaning to network construction
and visualisation.

Performance analysis is an evaluative technique that assesses the contri-
butions of research constituents to a given field through quantitative met-
rics (Donthu et al., 2021). Specifically, the metrics employed in this study
include total publications per year, which indicate annual growth rate, the
mean total citations (TC) per year, which measure the influence and reach of
a set of contributions, and authors” h-index, which captures both the pro-
ductivity and citation impact of authors and outlets simultaneously. These
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indicators allow us to identify the most influential authors, journals, and
documents in the corpus, and to track how the field has grown over time.

Science mapping shifts the focus from individual contributions to the
relationships between research constituents and to the intellectual struc-
ture they collectively form (Donthu et al., 2021; Aria & Cuccurullo, 2017).
The techniques employed in this study are described below.

Citation analysis measures the number of citations for individual articles
to identify the most influential ones (Donthu et al., 2021). Our study fo-
cuses specifically on local citations (LC) to assess the impact at the dataset
level. The same analysis was carried out on the references cited by the ar-
ticles, in order to find the most influential ones in terms of LC.

Co-citation analysis is used to uncover relationships among cited foun-
dational publications, wherein cited publications converging into a clus-
ter represent a common theme (Mukherjee et al., 2022). When two works
are repeatedly cited in the same papers, it is reasonable to infer that the
scholarly community perceives them as thematically related (Donthu et al.,
2021). In this study, the technique is applied to the 50 most cited references
in the corpus, and the resulting clusters are interpreted as knowledge com-
munities or intellectual traditions.

Bibliographic coupling is the forward-looking counterpart of co-citation
analysis, connecting documents within the examined dataset that cite
the same references (Hjorland, 2013; Donthu et al., 2021). Two articles are
strongly coupled when their bibliographies overlap substantially, suggest-
ing that they draw on the same intellectual foundations and are therefore
likely to address related research questions. Unlike co-citation, which
tends to surface older, foundational works, bibliographic coupling is bet-
ter suited to mapping current and recent research fronts, as it focuses on
the citing documents rather than the cited ones. In this study, it is used to
cluster the top 100 documents by LC score, identifying the main thematic
communities present in contemporary research on entrepreneurship and
networks in peripheral areas.

Finally, co-word analysis shifts the unit of analysis from documents and
references to words. Specifically, it examines which author-assigned key-
words tend to appear together across the corpus, treating co-occurrence as
a proxy for thematic relatedness (Aria & Cuccurullo, 2017). It is particular-
ly useful for mapping the conceptual landscape of a field and identifying
emerging, declining, or niche topics. In this study, the results of co-word
analysis are visualised through a thematic map, which positions keyword
clusters according to the dimensions of centrality, that is the relevance of
the cluster to the overall field, and density, i.e. how strongly the keywords
within a cluster are connected to each other, indicating the degree of inter-
nal development of that theme.

These two dimensions define four quadrants in the thematic map: Q1)
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motor themes - high centrality and high density - which are both central
and well-developed; Q2) basic themes - high centrality and low density,
which are relevant but underexplored; Q3) niche themes - low centrality,
high density - which are internally coherent but peripheral; Q4) emerging
or declining themes - low centrality and low density - whose trajectory
remains unclear.

3. Findings
3.1. Performance Analysis
Figure 2 illustrates the annual scientific production that we can see in-

creasing every year at 20.21% rate. It started with very few documents in
2000 to reach 138 results in 2023, with a significant increase after 2013.

Figure 2. Annual production Figure 3. Mean Total Citation (TC) per year
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Not surprisingly, we note a decrease in Mean Total Citations (TC) per
year trend (Figure 3) due to the expansion of the research on the topic and
by the newness of documents which have a mean age of 6,61 years. How-
ever, we can clearly notice four peaks of citations in 2000, 2002, 2012, and
2015.

In Figure 4, the 10 most productive authors are ranked according to the
number of published documents. Bosworth G. is the most productive au-
thor, with 8 publications.

A clearer view is provided by the analysis of Authors’ local impact
based on h-index. As we can see in Table 2, Anderson, A. and Bosworth,
G. appear to be the most relevant authors, but the first one has a higher TC
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index and is the first in our list to have published documents on the topic.
In terms of TC index, Korsgaard, S. has the highest rate.

Figure 4. Top 10 Authors per production
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Table 2. Top 10 authors per h-index
First
Author Affiliation h-index | TC | Publications Publication
Year
Anderson, A. University of Aberdeen 6 474 7 2000
Bosworth, G. Northumbria University 6 234 8 2008
Gaddefors, J. Swedish Universtity of 5 369 7 2015
Agricultural Sciences
Kline, C. Appalachian State University 5 179 5 2010
Smith, R. University of the West of 5 114 7 2006
Scotland
McElwee, G. Nottingham Business School 5 110 7 2009
Korsgaard, S. University of Southern 4 512 4 2015
Denmark
Backman, M. Jonkoping International 4 340 4 2005
Business School
Carson, D. Umed University 4 79 5 2001
Danson, M. Heriot-Watt University 4 76 6 2012

Source. Our Elaboration
Table 3 examines the 10 most important journals for local impact. Entre-

preneurship and Regional Development is the most relevant outlet from every
point of view.
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Table 3. Top 10 Journal per h-index

h- First
Outlet . TC | Publications Publication
index
Year

Entrepreneurship and Regional Development 20 1631 35 2000
Technological Forecasting and Social Change 10 433 13 2012
Journal of Enterprising Communities 9 268 24 2015
Journal of Small Business and Enterprise 9 311 15 2005
Development
Regional Studies 9 374 13 2006
Journal of Sustainable Tourism 8 601 9 2007
International Journal of Entrepreneurial 7 331 14 2016
Behaviour & Research
International Journal of Entrepreneurship and 7 171 9 2013
Innovation
International Journal of Entrepreneurship and 7 158 17 2006
Small Business
Local Economy 7 148 17 2016

Source. Our Elaboration

However, a more accurate analysis of the local sources is given by Fig-
ure 5, where we can see the most locally cited sources. Entrepreneurship
and Regional Development is still at the first position, but it is followed by
Journal of Business Venturing and Small Business Economics.

Figure 5. Top 10 sources per local citations (LC)
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Source. Our Elaboration
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3.2. Science Mapping

3.2.1. Citation analysis

Table 4 presents the top 10 articles for local impact on Entrepreneurship,
Networks and PAs. By observing the local citation index (LC), i.e., how
many times the document has been cited by others in the dataset, we can
classify articles according to their relevance to the topic we are analysing.
From this perspective, although other articles may have a higher number
of global citations (GC), their weight is lower for the purposes of the analy-
sis. The ratio between LC and GC provides us with information on the
specialisation of that article within the academic community.

Table 4. Top 10 Articles per Local Citations (LC)

. LC/GC
Authors Title Year | LC | GC Ratio (%)
Romancing the rural: Reconceptualizing
Gaddefors, J. & rural entrepreneurship as engagement 2019 13 62 20.97
Anderson, A.R. .
with context(s)
. . Entrepreneurship Within Urban and
Fr.e ire-Gibb, L.C. & Rural Areas: Creative People and Social 2014 10 64 15.63
Nielsen, K.
Networks
Lordkipanidze, The entrepreneurship factor in sustain-
M., Brezet, H. & able tourism development 2005 7 213 3.29
Backman, M.
. . Building Inclusive Markets in Rural
E//[?:; J I;/I?v[m]’ L& Bangladesh: How Intermediaries Work 2012 6 689 0.87
entresca, M. Institutional Voids
Mission impossible? Entrepreneurial
Brown, R. universities and peripheral regional in- 2016 5 90 5.56
novation systems
Burnett, KA. & Enterprise and entrepreneu‘rshlp on is- 2017 5 Ve 1852
Danson, M. lands and remote rural environments
Paulson, A.L. & Entrepreneurship and financial con-
Towansend, R. straints in Thailand 2004 4 149 2.68
Lafuente, E., Location decisions of knowledge-based
Vaillant, Y. & entrepreneurs: Why some Catalan KISAs | 2010 4 54 7.41
Serarols, C. choose to be rural?
Aarstad, J., Performance Spillover Effects in
Haugland, S.A. & | Entrepreneurial Networks: Assessing a 2010 4 71 5.63

Greve, A.

Dyadic Theory of Social Capital
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LC/GC

Authors Title Year | LC | GC Ratio (%)

Entrepreneurs in rural tourism: Do life-
style motivations contribute to manage-
ment practices that enhance sustainable
entrepreneurial ecosystems?

Cunha, C.,
Kastenholz, E. &
Joao Carneiro, M.

2020 4 61 6.56

Source. Our elaboration

These ten most locally cited articles reflect the two main research
streams identified throughout this analysis, that is, contextualised entre-
preneurship and social capital, while also shedding light on the structural
conditions and individual motivations that shape entrepreneurial activity
in PAs.

A first strand foregrounds the relational and contextual nature of en-
trepreneurship in PAs. Gaddefors and Anderson (2019), the most locally
cited contribution, challenge static readings of rural context, arguing that
entrepreneurs and their territories co-produce one another through ongo-
ing engagement rather than entrepreneurship simply occurring within a
given place. This theoretical reframing is consistent with the embedded-
ness perspective running through the broader literature, and is operation-
alised empirically by Freire-Gibb and Nielsen (2014), who show that social
networks, rather than individual creativity, are the decisive factor for new
venture creation in rural areas, where relational ties compensate for sparse
formal infrastructure. Burnett and Danson (2017) extend this reasoning to
island and remote environments, highlighting how localised social capital
functions simultaneously as a constraint and a distinctive resource, one
that calls for place-sensitive policies rather than frameworks transposed
from urban contexts.

A second strand examines how structural and institutional conditions
filter entrepreneurial activity. Mair et al. (2012), Paulson and Townsend
(2004), and Brown (2016) collectively suggest that the institutional architec-
ture of PAs is not merely thin or absent but actively shapes who can engage
in entrepreneurship, how they do so, and with what resources. Particularly
notable is Brown’s (2016) critical observation that even formally support-
ive institutions such as universities can generate policy lock-in, reinforcing
their own centrality rather than catalysing broader entrepreneurial ecosys-
tems in peripheral regional innovation systems.

A third strand connects entrepreneurship in PAs to networks, per-
formance spillovers, and sustainable development. Aarstad et al. (2010)
demonstrate that network position matters as much as individual endow-
ments, with firms embedded alongside social-capital-rich partners bene-
fiting from performance spillovers, a finding with direct implications for
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how entrepreneurial communities in PAs can be deliberately structured.
Lordkipanidze et al. (2005) and Cunha et al. (2020), both focused on rural
tourism, show that cooperative networking is a key mechanism for over-
coming weak entrepreneurial culture and administrative barriers, while
Lafuente et al. (2010) nuance this picture by showing that personal motiva-
tions, particularly quality-of-life considerations, rather than infrastructure
alone, drive the type of entrepreneurship most likely to generate knowl-
edge spillovers in PAs.

Taken together, these contributions converge on a core insight that net-
works and social capital are not merely resources for entrepreneurs in PAs
but constitutive elements of the entrepreneurial process itself, enabling
resource mobilisation, legitimation, and place development where formal
market and institutional architectures are incomplete.

Table 5. Top 10 cited references per Local Citations (LC)

Author Year Title LC

Welter, F. 2011 Contextualizing entrepreneurship—conceptual 40
challenges and ways forward

Korsgaard, S., Miiller, S, & 2015 Rural entrepreneurship or entrepreneurship in 36

Tanvig, H. W. the rural-between place and space.

Eisenhardt, K. M. 1989 | Building theories from case study research 35

Jack, S. L., & Anderson, A. R. 2002 The f:ffects of embeddedness on the entrepre- 33
neurial process

Granovetter, M. 1985 Economic action and social structure: The prob- 31
lem of embeddedness

Anderson, A. R. 2000 Paradox in the periphery: an entrepreneurial re- o7

construction?

The best of both worlds: how rural entrepreneurs
2015 | use placial embeddedness and strategic networks | 26
to create opportunities

Korsgaard, S., Ferguson, R., &
Gaddefors, J.

McKeever, E. Jack, S., & 2015 Embedded entrepreneurship in the creative re-

Anderson, A. construction of place 26

Peredo, A. M., & Chrisman, J. J. 2006 | Toward a theory of community-based enterprise | 23

Miles, M. B., Huberman, A. M., &

Saldana, J. 2014 | Qualitative data analysis: A methods sourcebook | 22

Source. Our elaboration

The most locally cited references in Table 5 reveal the theoretical and
methodological architecture underlying the empirical contributions exam-
ined in Table 4, making the intellectual lineage of the field explicit. The
two dominant strands we have previously highlighted are traceable to a
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small number of foundational texts that the applied literature repeatedly
mobilises.

The contextual strand is anchored above all by Welter (2011), the most
locally cited reference in the entire dataset, whose systematic argument for
treating context as a multi-dimensional analytical lens, encompassing spa-
tial, institutional, social, and temporal dimensions, provides the concep-
tual scaffolding on which much of the subsequent empirical work is built.
Anderson (2000) anticipates this move from an empirical angle, showing
that peripheral location can be reconstructed as an entrepreneurial resource
rather than a structural liability. Korsgaard and colleagues extend this logic
in two complementary directions: the first work (2015a) distinguishes be-
tween place-based and space-based orientations in rural entrepreneurship,
mapping the tension between locally embedded actors and more strategi-
cally networked entrepreneurs; the second (2015b) argues that the most
effective rural entrepreneurs combine both orientations simultaneously.
McKeever et al. (2015) complete the picture by showing how deeply em-
bedded entrepreneurs actively reconstruct the places they inhabit.

The embeddedness strand traces back to Granovetter (1985), whose ar-
gument that economic action is inextricably embedded in social structures
of trust and obligation functions as the invisible connective tissue of the
field. Jack and Anderson (2002) operationalise this insight in an explicitly
entrepreneurial register, showing how embeddedness shapes both the op-
portunities entrepreneurs can perceive and the resources they can mobi-
lise. Peredo and Chrisman (2006) extend this reasoning to collective forms
of entrepreneurship in resource-poor environments, providing a theoreti-
cal counterpart to the intermediary model of Mair et al. (2012) and to the
community-oriented practices documented by Burnett and Danson (2017).

Finally, the presence of Eisenhardt (1989) and Miles et al. (2014) in this
ranking, signals that a substantial share of the empirical work in this field
relies on qualitative case-study designs.

3.2.2 Bibliographic Coupling

Bibliographic coupling groups documents that share common refer-
ences, revealing not merely thematic affinities but genuine intellectual
communities. Read alongside the previous section’s findings, the cluster
structure in Figures 6 and 7 becomes analytically informative in ways that
the visual alone does not immediately convey. Specifically, Figure 6 shows
the top 100 documents for LC score clustered around common topics iden-
tified by Keywords Plus criteria, which are standardized terms extracted
automatically from the titles of the cited references. The most relevant are
represented by larger points and bold references. Figure 7 helps us in iden-
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tifying and classifying the five clusters in terms of impact and centrality for
the research topic.

In Figure 6, the centrality of the purple cluster, organised around the
concepts of place and space, and building predominantly on Welter (2011),
Korsgaard et al. (2015a, 2015b), and Anderson (2000), confirms that the
contextualised entrepreneurship stream has developed a relatively con-
solidated theoretical core. The density of connections between the red,
purple, and orange clusters is equally significant: rather than signalling
redundancy, it indicates that the two main streams are not hermetically
sealed, suggesting that the field has been gradually building towards an
integrated framework in which relational and spatial dimensions of pe-
ripheral entrepreneurship are treated as mutually constitutive.

Figure 6. Top 100 documents for local citation score clustered per Keywords Plus
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At the same time, the cluster map (Figure 7) points to a structural ten-
sion. The most peripheral and less connected clusters, show weaker bib-
liographic coupling with the dominant clusters. This signals that these re-
search communities draw on substantially different reference bases rather
than in the entrepreneurship-and-place tradition. Bringing these frame-
works together into dialogue remains largely undone, and represents one
of the most promising frontiers for future cross-cluster fertilisation.
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Figure 7. Clusters impact and centrality

Clusters by Documents Coupling

knowledge - conf 37.5%
entrepreneurship - conf 19.2%
networks - cont 22.7%

business - conf 0%
place - conf 69.2%
space - conf 90%

entrepreneurskip - conf 26.9%
——————————————————————————————————————————————————————— ARMOVAON | EONF 25:8% ~ =~ = = = === = o oo oooo oo
performance;- conf 33.3%

Impact

innovation = conf 22.2%
networks - conf 27.3%
social-structure - conf 55.6%

policy - conf 50% : (%)
innovation - conf 14.8% '
knowledge - conf 25%

Centrality

Source. Bibliometrix

3.2.3 Co-citation analysis

While bibliographic coupling groups documents that share common
references (Donthu et al., 2021), co-citation analysis inverts the perspective
by identifying which foundational texts are systematically read together
by the scholarly community (Hjerland, 2013). The two techniques are
therefore complementary, and their findings here are mutually reinforcing.

The emergence of a single dominant co-citation cluster, centred on Wel-
ter (2011), Jack and Anderson (2002), and Korsgaard et al. (2015a), is ana-
lytically significant for two reasons. First, it confirms that the two streams
identified throughout this analysis are not parallel but overlapping tradi-
tions. In other words, scholars working on either contextualised entrepre-
neurship or social embeddedness consistently frame their contributions
against the same theoretical background.

Second, the compactness of this cluster suggests that the field’s theoreti-
cal foundations, while robust, are relatively narrow. The relative isolation of
Granovetter (1985) and Peredo and Chrisman (2006) from the core, despite
their high local citation counts, indicates that the sociology of networks
and the community-enterprise tradition are widely cited individually but
have not been fully integrated into the dominant framework, reinforcing
the observation made in the bibliographic coupling analysis about inter-
cluster bridges remaining underdeveloped.
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Figure 9. Co-word analysis thematic map
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3.2.4 Co-word analysis

The co-word analysis thematic map in Figure 9 extends this picture into
the temporal dimension, tracing not only where research currently stands
but also the directions in which it is moving. The motor themes in Q1,
entrepreneurship, rural, innovation, social capital, regional development,
confirm that the field’s productive core is precisely the intersection of the
two dominant streams. Their development level, close to the average, sug-
gests that this core, while established, has not yet reached theoretical satu-
ration. Family firms and community emerge as secondary motor themes
within the same cluster, pointing to a growing interest in the collective and
intergenerational dimensions of entrepreneurship in PAs that the literature
has begun to explore but not yet systematically theorised.

The basic themes in Q2, social entrepreneurship, social innovation, crea-
tivity, and lifestyle entrepreneurship, are perhaps the most analytically in-
teresting. Their high relevance but lower development indicates that these
topics are firmly established as research concerns without having gener-
ated the same cumulative theoretical progress as the motor themes.

The emerging cluster in Q3, organised around self-employment and
immigrant entrepreneurship, and the niche cluster in Q4, centred on mi-
crofinance, women'’s entrepreneurship, and financial inclusion, deserve
particular attention. Their low centrality does not reflect marginal empiri-
cal importance but rather a genuine theoretical disconnect from the main-
stream literature, as these communities build on different foundational
references that have not yet been brought into dialogue with the place-
embeddedness framework.

4. Discussion

This paper presented a bibliometric analysis on business networks and
entrepreneurship in PAs, identifying the evolution of the field and tracing
future research avenues.

Performance analysis confirms the growing interest on the issue, high-
lighting the most prominent authors and outlets, belonging to a variety of
research areas beyond the fields of Entrepreneurship and Regional Devel-
opment.

Science mapping revealed that the main documents are focused around
the two interconnected topics of entrepreneurship in PAs (Bosworth, 2012;
Korsgaard et al., 2015a; Gaddefors & Anderson, 2019) and social capital/
embeddedness (Bourdieu, 1986; Granovetter, 1985; Malecki, 2012). Entre-
preneurship in PAs is characterised by a strong degree of territorial embed-
dedness, reflected in rural localisation, rural customers, and rural products
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(Bosworth, 2012; Korsgaard et al., 2015a), and by the centrality of relation-
ships as the primary development factor. As Korsgaard et al. (2015a) argue,
rural entrepreneurship leads to an enhancement of the quality of place and
of localised resources, a process that social capital literature confirms em-
pirically (Moyes et al., 2015).

These two streams are linked by the concept of social entrepreneurship,
understood as entrepreneurial effort aimed at creating social value (Peredo
& McLean, 2006). Social entrepreneurship is strongly present in our results
and is proposed as a key leverage for place development, operating as a
mediation activity between actors from different levels, voluntary, public,
and mainstream business (Steiner & Teasdale, 2019), and generating posi-
tive externalities for the territory.

Besides these main research streams, science mapping analysis revealed
further subjects that can be developed. Building on the gaps identified
through science mapping, we propose four directions for future research.

First, the co-citation network shows that foundational contributions
from the sociology of networks (Granovetter, 1985) and community-based
enterprise theory (Peredo & Chrisman, 2006) are widely cited individually
but rarely mobilised together with the dominant contextualised entrepre-
neurship framework. Whilst recognising the established nature of these
issues, future research could analyse them in connection with the prevail-
ing strand of contextualised entrepreneurship literature, with a particular
focus on PAs. Nevertheless, this could be an opportunity to expand re-
search beyond the social relationships’ dynamics, placing emphasis also on
contractual relations in such contexts.

Second, the literature is heavily concentrated in Northern and Western
Europe, with PAs in the Global South, Eastern Europe, and Latin America
largely absent from the empirical record. This raises a theoretically conse-
quential question concerning social capital and contextualised entrepre-
neurship mechanisms in different geographical contexts.

Third, as it emerges from the thematic map’s Q3 and Q4 clusters, top-
ics such as migrant entrepreneurship, women’s entrepreneurship, and mi-
crofinance, that draw on entirely different theoretical traditions, are still
under-integrated without yet having been brought into dialogue with the
mainstream literature. In the contemporary global scenario, characterised
by turbulence and diversity, studies that address these issues in the context
of PAs have the potential to generate significant interest.

Finally, in the light of the predominance of cross-sectional designs in
the corpus prevents any systematic understanding of how entrepreneurial
networks evolve over time. Future research should investigate how entre-
preneurial networks in PAs adapt and restructure in response to disruptive
external shocks such as digitalisation, climate transition, or pandemic-re-
lated and geopolitical disruptions.
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5. Conclusions

The present bibliometric analysis offers a wide representation of recent
studies and future trends of research over the interdisciplinary issue of en-
trepreneurship in PAs. On the one hand, the performance analysis revealed
the increasing interest on PAs-related research, led by entrepreneurship
and regional development studies. On the other hand, the content analysis
highlighted relevant topics of rural entrepreneurship and social entrepre-
neurship which often employ the concept of social capital as key resource
for business activities.

Therefore, it appears that relationships and networks are key resources
for business activities located in PAs, opening to new research opportuni-
ties studies on the topic beside Entrepreneurship literature.

This study is not without limitations, as the bibliometric analysis meth-
od involves per se some issues (Donthu et al., 2021). Firstly, the choice of
keywords and inclusion criteria, even when identified as holistically as
possible, may not capture all conceptually relevant studies that do not em-
ploy the specific terminology adopted.

Secondly, bibliometric analysis operates at the level of aggregate struc-
tural patterns rather than the depth of individual textual arguments
(Donthu et al., 2021; Mukherjee et al., 2022). Accordingly, the findings
should be interpreted as a map of the field’s intellectual landscape rather
than a substitute for an in-depth systematic or meta-analytic review. Fu-
ture research may complement this study by engaging more qualitatively
with the thematic clusters identified here.
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Abstract

Purpose. This paper aims to contribute to the debate on waste
management with the intention of considering the waste cycle
as a network of environmental services, which are vital and
necessary to the industry. At the same time, it wants to empha-
size the concept of the sustainable landfill, that finds a new role
whenever it is collocated at the end of the cycle.
Design/methodology/approach. A simple model shows
that the lifespan of a landfill, in the absence of economic con-
straints, depends on the actions put in place upstream of the
final storage phase, which will have to be all the more incisive
the greater the community’s aversion to the creation of land-
fills. The various phases of the waste cycle are detailed, together
with an economic exploration of the economic dimension of the
waste sector, also outlining organization and ownership
structures.

Findings. The sustainable landfill, a necessary building block
that cleanly closes the material cycle, imposes the constraint
that produces backward effects throughout the supply chain,
even to the point of changing the structure of the entire net-
work. Within a circular economy framework, the potential for
SMEs, in terms of new market space, turnover and economic
profits is enormous.

Practical and Social implications. The waste sector, ex-
tremely relevant for its economic dimension, is very parcelled
out, characterized by the presence of a large number of SMEs
and exhibits very interesting margins of profitability whenever
a sustainable landfill is taken into consideration.

Originality of the study. It intends to fill a gap in the lit-
erature, emphasizing the concept of sustainable landscape and
presenting the waste cycle as a network of services for the en-
vironment, that is a specific management model (Integrated
Waste Management As A Service or INaMAAS)
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1. Introduction

Waste management is one of the most controversial aspects, in relation
to human activity, because of the impact generated socially and environ-
mentally. Globally, only 19 percent of waste becomes recovered material
through recycling and composting, while 11 percent is treated by incinera-
tion. The growth forecast, made for 2050, is 3.4 billion tons, considering
movements in urban areas (Kaza et al., 2018). Separate waste collection
and disposal-related services make a substantial contribution to reducing
environmental pollution (Castillo-Giménez et al., 2019), but the contain-
ment of negative impacts, on society and the environment, depends on a
multiplicity of factors (Cervantes et al., 2018), such as the involvement of
individuals, institutions, and companies that offer various waste manage-
ment services (Agovino et al., 2016; Soltani et al., 2015). The responsibility
for waste management is in the hands, at least for some stages of the cycle,
of local authorities that generally have limited resources, with negative ef-
fects in the capacity for planning, procurement, operational monitoring,
and so on. The absence of cooperation among municipalities contributes to
a fragmented picture at different geographic levels, both local and global.

The concept of circular economy (Korhonen et al., 2018) dovetails per-
fectly with waste management (Kirchherr et al., 2017), especially in Europe
(Bogner, 2005). On the one hand, the transition to the circular economy
must take place at multiple levels (micro, meso, and macro) (Cerqueti et al.,
2021); on the other hand, achieving the goals requires the involvement of
a plurality of actors ranging from institutions to businesses, from consum-
ers to governments, as agents of a single network (Merli et al., 2018). Also
business models are affected by this concept, with strong impacts also on
small and medium enterprises (SMEs) (Trequattrini et al., 2021). A system-
atic literature review (Ahmadov et al., 2025) focuses on the different fac-
tors (macro, meso, and micro) and mechanisms influencing the transition
process, contributing to develop a conceptual model about the dynamics of
the circular transition process within SMEs.

However, the realization of the circular economy through prevention,
reuse, and recycling is far from the goal of “zero waste,” and faces a some-
what generalized unpreparedness to manage the waste stream that recy-
cling generates. Wise waste management cannot ignore a balanced use of
different treatment and disposal methods (Cossu, 2009). The landfill, at this
point, makes it possible to complete the disposal service, close the material
cycle and control the spread of contaminants. It can no longer be consid-
ered “a dustbin,” nor be abandoned to obsolete and inadequate quality
standards.

Within this framework, the “sustainable” landfill stands as a necessary
building block to cleanly close the material cycle. It is an approach that
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has not been much analyzed in the literature, hence the paper is giving
a contribution in filling the gap in this direction. Some authors address
the opportunity of reducing environmental parameters to acceptable risk
level in order to prevent damage to humans and the environment (Osazee,
2021), whereas some others advise the necessity of planning in advance
operations and monitoring, closure and post-closure care (Townsend et al.,
2015). The choice of a sustainable site of location is made on parameters
which are identified and categorized into three groups including environ-
mental, economic, and social criteria (Rahimi et al., 2020). Once the landfill
has been closed, there are significant international experiences about the
various types of landfill use destination’.

To fully play the role of sink, it must be designed and implemented in
accordance with the principles of environmental sustainability, that is, with
all technical measures that can ensure the stability of waste and immobili-
zation of pollutants after the closure of the landfill. The time considered is
that of one generation (30 years), within which to achieve environmental
balance (Cossu et al., 2020). However, it is important to underline that the
financial guarantee to be observed in Italy (30 years) does not seem to be
the right instrument to obtain the final quality of the landfill. If technical
interventions are not made (regardless of low or high recycling rates), at
the end of the financial guarantee, the result will be a contaminated land
rather than a depleted landfill site.

SMEs are fully involved in the ecological transition and as it will be
shown in the paper, the economic interests related to this sector have now
assumed very important dimensions. The decision to build sustainable
landfills as the final element of the integrated waste management cycle
undoubtedly has effects that reverberate backward throughout the supply
chain and impact the mainly medium-small businesses that are part of it.
In this paper, an attempt will be made to give substance to this claim. To
understand the impact of sustainable landfill on the ownership regimes of
management companies, reference will be made to the notion of control.
We will speak of private ownership when the entity or entities that control
the company operating any waste management facility are private, while
we will speak of a public company when control is in the hands of public
capital. However, the debate about privatization in public service provi-
sion is still open: expected results in terms of higher efficiency and invest-
ments have not been achieved, so supporting a growing re-municipaliza-
tion trend (Petersen et al., 2018). In particular, in the waste sector, contex-
tual factors and the role of policymakers that influence governance models,
need further investigation (Gradus et al., 2019; Romano et al., 2023).

1 See Cossu (2020). Many examples come from Europe (Germany, France, Malta, Great Britain)
but also from China, Usa, Japan, Israel and South Africa.
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The reference to the ownership regime is relevant in the context of the
waste chain because it reintroduces a classic reflection on the different time
horizons of public and private interests. When one moves away from a
company’s break-even point to pursue the interest of future generations
by minimizing the negative externalities associated with the final storage
phase, it inevitably affects its ownership regime. Indeed, the interests of
public or private investors are clearly different. A sustainable landfill has,
by its nature, particularly long-time horizons that are perhaps ill-suited to
private ownership. High initial investment costs, often compounded by a
lengthy administrative and socio-political process to locate a site, can only
discourage a private investor.

But while sustainable landfills seem to reduce the space for the private
sector, the choice to promote them can trigger very interesting prospects
throughout the upstream supply chain. In fact, as already pointed out,
these kinds of facilities need a special waste management chain, in all stag-
es of collection, recycling and treatment, which offer great entrepreneurial
opportunities. Here the space for private and investee companies is enor-
mous (Preite et al., 2024; Del Bo et al., 2025).

The integrated waste management service also plays a strategic role for
the entire SME system, located in a given territorial basin, for two main rea-
sons. The first is that businesses need to manage the amount of waste, es-
pecially special waste, they produce in a cost-effective manner. Both by re-
ducing its quantity, maximizing recycling opportunities, and reducing the
costs associated with the inevitable final storage. The second reason is that
SMESs can become from a business and industry perspective active partici-
pants in the waste management chain. So, the decision to build sustainable
landfills, seemingly penalizing as they are subject to more stringent envi-
ronmental constraints and devoted to the defence of future generations,
presents an extraordinary form of incentive to build a real industrial waste
supply chain with significant investment and employment opportunities.

This paper aims to contribute to the debate on waste management and
its possible impact on the net of SMEs with the intention of considering
the waste cycle as an integrated service using the logical scheme proper
to network analysis. Its optimization involves the identification of critical
nodes and bottlenecks that prevent the system from achieving balances in
line with circularity and sustainability, a matter to which also SMEs are
called to carefully report (Roberto et al., 2024). At the same time, it wants
to emphasize the concept of the sustainable landfill, that has been deeply
investigated by Cossu et al. (2020), but that finds a new role whenever it
is collocated at the end of the cycle: the entire upstream system changes
and adapts to achieve high quality in final storage. Section two details the
various phases of the waste cycle and proposes a classification of waste,
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introducing a simple model in which the lifetime of a landfill, in a closed
administrative unit, in the absence of economic constraints, depends on
the actions put in place upstream of the final storage phase, which will
have to be all the more incisive the greater the community’s aversion to the
creation of landfills. The model deliberately does not present an empirical
application, due to the lack of Italian data on the specific subject of sustain-
able landfills, but rather emphasises the relationships between the relevant
variables in determining the break-even point.

The third section explores the economic dimension of the waste sec-
tors, outlining also organization and ownership structures. Characteristics,
limitations and aims of the sustainable landfill are explained in section
four. Finally, the waste cycle is presented as a network of services for the
environment, assuming a specific management model (Integrated Waste
Management As A Service or INaMAAS). In the end, remarks and refer-
ences close the paper.

2. The waste cycle and the role of landfills for the chain of small and
medium-sized enterprises

Waste management is the set of policies, procedures or methodologies
aimed at managing the entire waste process, from its generation to its final
destination thus involving the phase of collection, transportation, treat-
ment (recovery or disposal) until the reuse/ recycling of waste materials,
usually produced by human activity, in an attempt to reduce their effects
on human health and impact on the environment. The proper management
of hazardous and non-hazardous waste, whether of urban or special ori-
gin, is the basis of the principles that the European Union has set forth in
specific Regulations and Directives’.

Based on the principle of the hierarchy of waste treatment, the Euro-
pean Commission has established that the proper management of Waste
must adhere to a precise hierarchy of actions.

According to this principle, prevention should be implemented by en-
couraging the reduction of waste generation and hazardousness and facili-
tating its reuse, recycling and other recovery operations. At the bottom of
the hierarchical ladder is landfilling, conceived as a residual option to be
zeroed out over time.

2 Each Member State, including Italy, has implemented the principles enshrined by the European
Union with specific legislation: single text of Legislative Decree 152/2006 as amended and sup-
plemented. See Clini (2024) “La gestione dei rifiuti urbani”, in Eugenio Picozza and Annalisa
Di Giovanni, La disciplina dei servizi pubblici locali di rilevanza economica, Giappichelli, 2024.
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Waste can be distinguished firstly into non-hazardous and hazardous
waste. Then they can also be classified into two other main macrocatego-
ries: municipal waste and special waste. The distinction relates to their ori-
gin and how they are managed:. Each category of waste creates a network
that in fact forms a system of interdependent networks composed of opera-
tors of various natures; these include companies both that are part of the
network and that must interface with it for production reasons.

As for the origin of municipal waste, this is produced by commercial
and public household activities in urban areas. Paper, plastic, glass (recy-
clables), organic waste such as food scraps, non-recyclable waste, bulky
waste, etc. also fall into this category. Municipal waste is usually collected,
treated and disposed of by public waste collection services, which often
sort it according to its type in order to facilitate recycling. Special waste,
on the other hand, comes from industrial, artisan, agricultural, hospital
and other specific production activities. These wastes do not fall into the
municipal waste categories and require special management. While mu-
nicipal wastes are often destined for recycling facilities or landfills, special
wastes may require specific facilities for treatment and disposal, depend-
ing on their hazardous or non-hazardous nature.

A not insignificant distinction between the two categories of waste also
concerns their economic management at the time they are sent to landfills,
in fact the price of delivery in the case of municipal waste is often regulated
while in the case of special industrial waste it is subject to market mecha-
nisms and therefore this price is significantly affected by the differences
between demand for storage and availability of suitable space or landfills
willing to accept them.

The waste business cycle is the process that describes all stages of waste
management, with the goal of minimizing environmental impact and max-
imizing resource recovery.

3 Inert wastes are solid wastes that by their nature do not undergo any physical, chemical or bio-
logical transformation, that is, they do not dissolve, burn, degrade naturally and are not subject
to physical or chemical reactions.

4 Examples of special wastes are industrial wastes, medical wastes (such as hospital wastes),
processing wastes, hazardous wastes (such as solvents, paints, used oils), and materials contami-
nated with toxic or hazardous substances with specialized facilities and procedures for treatment
and disposal, such as incinerators or licensed landfills. They are regulated by special waste legis-
lation. Testo Unico Ambientale (TUA), DLgs. 152/2006 and subsequent amendments.
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It is a complex system (in a mathematical sense)®. In line with circular
economy policies, the waste economic cycle aims to close the life “circuit”
of materials by reducing waste, reusing resources and, when possible, re-
cycling materials for other uses. The waste economic cycle is divided into
several stages, which include production, collection, transportation, treat-
ment, recycling, energy recovery and, finally, disposal. Each stage involves
economic and management activities that can involve both the public and
private sectors.

In this paper we will deal in a privileged way with waste disposal in a
particular type of landfill, the sustainable landfill, and then make a reflec-
tion on the impact that this landfill can have on the network of SMEs. The
landfill is sustainable only if all (industrial) necessary pre-treatment and
in-situ treatment of the waste is carried out in order to achieve optimal
target values, to be verified in the post management phase. The most rel-
evant treatments to environmental sustainability are pretreatment prior to
landfilling and in situ treatment*

The aim is to contribute to the debate on waste management and its
possible impact on the SME network with the intention of considering the
waste cycle as an integrated service using the logical framework of net-
work analysis. Providing for a sustainable landfill at the end of the cycle af-
fects the entire upstream system generating a backward effect throughout
the supply chain, changing the structure of the entire network. Its optimi-
sation involves identifying critical nodes and bottlenecks that prevent the
system from achieving a balance in line with circularity and sustainability,
an issue that directly involves SMEs as both waste generators and users of
secondary products created within the waste cycle presented as a network
of services for the environment, adopting a specific management model.

The concept of the Integrated Waste Management As A Service un-
derstood as a network of firms with an environmental service function will
be used (Seadon, 2006).

5 Although there is no unanimous formal definition of it, it can be said that a complex system has
certain basic characteristics: it is composed of a considerable number of interacting subsystems;
it exhibits emergent characteristics, that is, ordered behaviors resulting from interactions among
subsystems when the subsystems themselves or their connections exceed a certain number; it is
highly structured; it exhibits feedback mechanisms (whereby an output response also becomes
an input stimulus); and it is characterized by nonlinear dynamics that are sensitive to initial
conditions (chaos). Thus, a complex system is characterized by a large number of variables, and
observable behaviors depend to a large extent on how subsystems organize and interact with
each other. https:/ /www.treccani.it/enciclopedia/sistema-complesso_%28Enciclopedia-della-
Matematica%?29/.

6 Among the pretreatments prior to landfilling we have mechanical biological, thermal and lea-
ching treatment. Among those in situ we find leachate reticulation, forced aeration, natural con-
vective aeration and leaching (Cossu et al., 2020).
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3. The economic dimension of the waste sector and the role of SMEs

The objective of this section is to frame the sector that deals with waste
management, in all its phases, to highlight its relevance from an economic
point of view, and the opportunities for companies in terms of profitability.
Nonetheless, the strategic role it takes on, as a provider of a whole range
of environmental services, organized in networks, used by the entire in-
dustrial sector, should be highlighted. An initial survey of municipal waste
production shows that at the national level, from 2017 to 2023, the trend is
slightly downward, with values that seem to settle around 29 million tons

(Fig. 1).
Fig 1. National municipal waste generation trend, years 2017-2023.
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At the per capita level in 2022 each Italian citizen produced 494 kilo-
grams, a decrease of 1.6% compared to 20217 .

According to the 2024 Green Book edited by Fondazione Utilitatis and
Utilitalia, Federazione Utilities, the municipal waste sector shows high dis-
persion, both horizontally and vertically: there is a very large number of
operators that coexist with specialized operators in the upstream or down-
stream stages of the supply chain and a few large operators that close the
management cycle. The sample considereds includes companies that deal
exclusively with municipal solid waste management (thus single-utility,
about 80 %), but also operators active in other sectors, such as energy, wa-

7 These are always Ispra’s data.

8 The sample considered within the Green Book 2024 (Fondazione Utilitatis and
Utilitalia, Federazione Utilities), consists of 552 companies.
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ter and transportation (multi-utility, about 20%). The turnover generated in
2022 turns out to be 13 billion euros, corresponding to about 0.7% of GDP.
The level of employment stands at 86000, accounting for 1.47% of those
employed in the industrial sector.

The 2023 Althesys report shows that the waste management sector is
strongly driven by technological innovation. Small and medium-sized
companies remain, but the number of operators and the ability to generate
value is growing over time.

Confirming the picture outlined by the Green Book mentioned above,
the Althesys report shows a picture favorable to the entry of new players
into the market, also from other sectors. While in 2013 only operators from
the waste sector were noted, in 2023 in addition to these there are also tech-
nological, financial, energy companies and utilities from other sectors. In
the municipal waste sector, a large contribution comes from multi-utilities,
which make 52.6 % of investments. Large groups consolidate and expand
their position by acquiring other companies and expanding their activi-
ties”. The spatial distribution of managers, employees and turnover shows
a higher concentration of companies and workers employed in the South
(34% and 33 % respectively), while the highest percentage share in terms of
turnover belongs to the Northwest, with 34%. More details are illustrated
in Table 1.

Table 1. Sector estimates

Turnover Environment sector Impact on Italy’s | Coverage of the population
(mln/€) GDP (of the considered sample of
13.056.711 0,73% 216 companies)

62%
Employees Employees Italy Employees industry
86.430 0,34% 1,47%
Territorial Distribution
Nord-Ovest Nord-Est Centro Sud
Companies 151 107 107 187
Turnover 4.395.478 3.729.432 2.227.775 2.704.024
Employees 26.577 17.943 13.264 28.645

Source: GreenBook, 2024.

9 The report also suggests that there is also an emerging gradual convergence in terms of objec-
tives and results between the municipal and special waste sectors, and also some evolution of
extended producer responsibility systems, leading to strategic alliances based on research and
innovation. This makes it possible to optimize the recovery processes of complex materials, (such
as some metals of great strategic value) and the production of energy sources (e.g., biomethane).

10 Data come from Althesys Report, 2023.
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Very relevant information on the economic balance of management
comes from the analysis of the income statement. Single-utility companies
record, in 2022, 10.8 billion euros in total revenues with employment of
72000 people. The EBIT and EBITDA" indicators are positive and indicate
that companies manage to adequately meet operating, financial, extraor-
dinary and tax costs, with an aggregate profit of 612 million euros. Small
companies are the most numerous in the sample (accounting for 51%), fol-
lowed by medium-sized companies (24% of the total) and large, medium-
large and top companies, which jointly occupy 26%. And it is the latter cat-
egory that performs best with EBIT of 26 million, value added of 106 mil-
lion versus a sample average of 1.8 million and 11 million respectively. The
overall picture thus shows that indicators improve as firm size increases.

Current legislation, in order to maximize service efficiency and achieve
economies of scale and scope, dictates certain obligations at the national
level that lie in the identification of an administrative ambit, called ATO,
within which networked local public services of general economic inter-
est must be organized, and the establishment, for each ATO, of a govern-
ing body, the so-called EGATO®™. In Italy, there appear to be 76, with some
regions not yet having complied with the obligation to identify the ambit
government®,

When considering the distribution of population and the municipalities
by mode of entrustment, in-house management affects 30% of municipali-
ties and 40% of the population: it is clear that this type of management af-
fects relatively large municipalities. In contrast, in-house management on
a population basis shows half the value (1%) of that of municipalities (2%),
so it can be inferred that this mode involves predominantly small munici-
palities™.

11 EBIT (Earnings Before Interest and Taxes) represents operating income, taking into account de-
preciation and amortization, but not interest and taxes. EBITDA (Earnings Before Interest, Taxes,
Depreciation and Amortization), on the other hand, considers operating income before interest,
taxes, depreciation and amortization.

12 ATO stands for Ambito territoriale ottimale (Optimal territorial ambit), a geographic area de-
fined by the region that is considered optimal for the management of a given local public service.
EGATO stands for Ente di Governo dell’Ambito Territoriale Ottimale (Governing body of the
Optimal territorial ambit) and represents the entity that organizes and manages the service in
that ATO, ensuring that municipalities within the area participate and cooperate.

13 Figures reported by the 2019 Monitor-SPL National Report “Organizational and management
structures of municipal waste service.”

14 As part of the analysis of service entrustment, relating to the activities of collection, sweeping,
transport, treatment and disposal of municipal waste, with a population coverage of 76% and
60% of municipalities, the 2019 Monitor-SPL National Report indicates that 803 active manage-
ments were identified, within which we find the entrustments arranged according to the regula-
tions in force, the managements subject to direct entrustment, and the cases of service managed
directly in economy by local authorities. At the national level, competitive bidding generally
prevails (58%), followed then by in-house entrustments, to joint ventures, and management in
economy.
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It is extremely relevant to analyse the characteristics of corporate gover-
nance and the economic and financial performance of the sector’. Figure 2
shows the number of companies by region and the coverage of the popu-
lation served. In terms of legal form, at the national level, corporations,
S.R.L. and S.P.A. are predominant with shares of 41% and 30%, respective-
ly, followed by single-member S.R.L. and single-member S.P.A., both with
a value of 9%. This is followed by S.C.A.R.L.P.A. with 4% and a residual
share that includes various types of companies .

Fig. 2. Number of firms by region and coverage of population served.
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Source: 2019 Monitor-SPL National Report “Organizational and management structures of municipal
waste service.”

Ownership structures are assessed from the perspective of direct and in-
direct shareholdings (Figures 3A and 3B). The analysis shows a prevalence
of private firms (52%), followed by public firms (35%), and then public-
majority firms and private-majority firms. When we turn to second-tier
ownership structures, we see a decrease in private enterprises (40%), with
an increase in public enterprises instead (accounting for 44% of the total).

15 The sample taken for analysis in the Monitor-SPL national report consists of 326 companies
whose balance sheet data are available in the Aida - BureauVanDijk database.

16 Such types of companies include: S.C.A.R.L., simplified S.R.L., consortium limited liability
company, consortium cooperative companies, consortium limited liability companies.
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Figures 3A and 3B. Ownership structures, direct shareholdings and indirect shareholdings.
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Source: Monitor-SPL National Report “Organizational and management structures of municipal waste
service,” 2019

The nature of the entities holding public shareholdings shows the ab-
solute predominance of municipal administrations (97%). The remainder
is divided, in descending order, between mountain communities/unions,
unions of municipalities, consortia, provinces, municipal pharmacies, met-
ropolitan cities, and regions.

The dominant class in the direct shareholding of private companies is
individual or family type shareholding, with a 63% share, followed by en-
trepreneurial type shareholding (32%) and mixed type shareholding (14%),
which includes companies held by individuals or families and corpora-
tions”.

Generally, an enterprise defined as public, or majority public (always
in indirect ownership structures) is considered to be in public control, and
similarly, an enterprise defined as private or majority private is defined as
being in private control. In Italy, most managers are in public control (56%)
regardless of first-tier ownership structures. In addition, little shareholding
(between 2 and 10 shareholders) seems to predominate, with an interesting
presence of individual shareholding as well, both in publicly and privately
controlled companies®.

Considering both aspects of contracts and ownership structures, it can
be observed that in-house contracts and public ownership are predomi-

17 The analysis conducted on a geographic basis also shows some interesting aspects: in the
Northwest, individual or family-type shareholding weighs about the same as entrepreneurial
and mixed-type shareholding, and a similar situation is found for the Northeast. In the centre, on
the other hand, individual or family-type shareholding clearly dominates (with about 82%), and
similarly occurs in the south and islands, albeit at a lower value (65%).

18 It is important to point out that within governance there are also dynamics of corporate con-
trol, direct and indirect types. While in the first case it refers to the ownership of more than 50 %
of the units or shares with which voting rights are associated, in the second case the individual
has the majority of votes to appoint the board of directors and control body, so the parent com-
pany is in a position to direct the subsidiary’s activities according to precise economic planning
lines.
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nantly found in larger companies located more frequently in the centre-
north, while contracts awarded through tenders to private companies,
which are more widespread in the south, are more fragmented and often
concern individual segments of the service chain.

Some empirical examples regarding ownership structures are particu-
larly interesting. Among these is the Contarina case®: this is a wholly pub-
licly owned company currently responsible for waste management in 49
municipalities in the province of Treviso». Today’s Bacino Priula Board of
Directors was formed through the merger of the two consortia, Priula and
TV3, into a single legal entity. The strong institutional preference for pro-
ceeding with separate waste collection has enabled Contarina to improve
its economic, environmental, and social performance, becoming a bench-
mark in Italy and worldwide for sustainable waste management, through
a circular approach that respects the waste hierarchy: minimize, reuse, and
recycle. The success of the business model—in which ownership structure
and governance have played a decisive role—is clearly demonstrated by
the excellent economic, environmental, and social results reported in the
latest financial statements, with significant growth in revenue and invest-
ments?.

Further interesting empirical evidence is provided by Cinquegrana et
al. (2016), who analyze the performance of public and private companies in
the water and sanitation sectors (as recorded in Istat’s ASIA database) over
the three-year period from 2008 to 2010~ The results show that public com-

19 In 2025, it received the prestigious Green Leaf Award from the European Commission as a
model of the circular economy, with low rates of landfill disposal (4.2%) and incineration (8.7%)
and a high recycling rate (86.8%). Detailed information about the Contarina case is given in the
book edited by Romano (2024) relating to the effective management and good governance of
local public service companies, with distinctive features and critical success factors of wholly
publicly owned companies.

20 Initially, in 1989, the company had mixed public-private ownership, albeit with a public
majority. The private sector had been brought in to finance the plant investment, with the in-
vestment’s amortization funded through user fees. The Priula intermunicipal consortium signifi-
cantly expanded the number of participating municipalities over time, with a strong and shared
preference for separate waste collection, a policy not supported by the private partner’s mana-
gement. This led to remunicipalization, with the Priula consortium purchasing the private part-
ner’s shares: the conviction of mayors and administrators was rooted in the need for a company
capable of prioritizing environmental and economic considerations in its decisions, with a clear
understanding of the region’s needs to minimize the reliance on landfills and incinerators. This
choice prevailed over the private sector’s objective, which was instead focused on maximizing
profit margins and the distribution of dividends.

21 Please refer to Romano’s book (2024), “Good Management and Good Governance of Local
Public Service Companies”, specifically Chapter 5, which analyzes the Contarina case. The data
show an increase in revenue from 79 million to 97 million euros between 2017 and 2023, an
EBITDA margin rising from 15.2% to 18.5%, and investments increasing by approximately 30%,
from 15 million in 2017 to 21 million in 2023.

22 Specifically, the study is based on estimating a cost frontier and measuring the distance betwe-
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panies are slightly less efficient than private ones and that the differences
are most pronounced in the case of large companies, while mixed public-
private companies perform substantially similarly to those that are wholly
publicly owned. The analysis also focuses on various economic and finan-
cial performance indicators>: overall, public companies are less profitable
than private companies. However, labor productivity in public companies
is not lower than that of private companies, and value added per worker is
often higher in public companies than in private companies. The authors
attribute the higher profitability of private companies to greater control
over labor costs.

The special waste sector has a significantly higher output than mu-
nicipal waste with a value in 2022 of 161 million tons*. The largest con-
tribution comes from the building and construction sector, which with a
production of about 80.8 million tons reaches half of the total production
(Fig. 4). The production of special non-hazardous waste follows exactly the
same breakdown, making up as much as 94% of total production.

Figure 4. Breakdown in % of total special waste production, by economic activity, year 2022
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Source: ISPRA

en each firm’s cost function and the frontier. The analysis uses firm size, the technological inten-
sity of production (measured by the labour cost share) and regional location (North, South and
Islands) as control variables.

23 The considered indicators are the following: 6 for productivity, 3 for profitability, 10 for cost
structure, 3 relating to liquidity indicators, and 4 for growth.

24 The reference data are again ISPRA (Report 2024). This value also includes the amount of spe-
cial waste from the treatment of municipal waste.
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The distribution of such waste across the country reveals a strong con-
centration in northern Italy, compared with a more developed industrial
fabric (92.7 million tons or 57.4%), followed by the centre (28.1 million tons,
17.4 % of the total) and then southern Italy (with 40.6 million tons or 25.2
%0).

The parcelization of service that exists for municipal waste is also found
for special waste. The considered companies” generate a production value
of 4.7 billion euros. Large operators absorb 72% of the value of the supply
chain, but in all stages (collection, treatment, recovery and disposal) small
and medium-sized operators are active, accounting for 83% of the total.
Investments reach 218 billion euros and are a sign of a rapidly evolving
sector.

It is interesting to note that the heterogeneity of economic and manage-
ment structures is accompanied by a strong differentiation in plant engi-
neering as well, detectable both at the sectoral and geographic levels. Spe-
cifically, waste-to-energy plants are prevalent in northern Italian regions,
as are plants for organic waste. For this last type of waste, an estimate of
the needs for 2035 shows a surplus for northern regions and a more or less
marked deficit for southern regions depending on the scenario considered
of high or low waste production .

4. Landfills are necessary: a simplified model

According to Legislative Decree No. 36 of January 13, 2003, which imple-
ments European Directive 99/31/EC, it is possible to distinguish landfills
into 3 categories: for inert waste; for non-hazardous waste; and for hazard-
ous waste. These facilities must meet certain technical and construction
requirements and comply with specific standards because different wastes
have different effects on the environment.

In Italy, according to the most recent data, there are 261 total landfills
in operation”. Of these, 118 are landfills for inert waste, 132 for non-haz-
ardous waste and 11 for hazardous waste. Municipal waste landfills fall
mainly into the non-hazardous waste category. Special waste, both haz-
ardous and non-hazardous, can be delivered to specific or mixed landfills,
depending on permits and the type of treatment required. These facilities
are distributed throughout the country, with a greater concentration in the
North, which hosts about 45 percent of the total facilities.

The acronym NIMBY (Not In My Backyard) is well known and has un-

25 Althesys report of 2023 takes into consideration 59 companies.
26 Ibidem.
27 The source is ISPRA, Rapporto Rifiuti Speciali, Edizione 2024, dati di sintesi.
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doubtedly been at the centre of debate whenever a community has found
itself deciding whether or not to approve the siting on its territory of a
facility intended to treat waste, be it a biodigester, incinerator, or landfill>.
Everyone produces waste and the amount of waste produced is often posi-
tively correlated with the level of consumption.

There is a need to return to thinking about the waste management cycle
by trying to obtain a model that allows for the pursuit of two distinct ob-
jectives: that of efficient technical management of waste along with that
of adequate economic efficiency by highlighting all the constraints, of a
technical, regulatory and economic-financial nature, that are part of the
problem. In this perspective, the issue of landfill creation and management
within the organization of the entire waste cycle remains central as well as
the construction of an integrated waste management model that takes into
account the physical, administrative, social and economic specificities of
the territories.

Assume the existence of a closed democratic administrative reality A,
where closed means located in a territory that has no trade with the outside
world at least as far as waste management is concerned. This administra-
tion has within it consumers (C), generating enterprises of different nature
(Ip), trade and service sectors (S ) each of which produces as a result of its
activity a certain waste stream distinguished into municipal waste (R ) and
special waste (R ) which, as mentioned above, must be managed mternally
in A. The R, produced will be mainly a function of the activities of C and
S, while R_ will be a function of S, and I . For now, the classic distinction
between hazardous and non-hazardous waste is left out. C, I, S, R, and
R, can be considered carriers, that is, they can be composed ofp elements or
agents with different characteristics. Therefore:

R=f(C,S)and R =g (S, Ip)

The waste will have to be stored, in the simplest scenario, within a dedi-
cated site i.e. a landfill (D). Since the landfill is a place not desired by the
administrative reality in question, or rather not wanted by the community
living there, the process of identifying the location in which to locate the
landfill is tortuous and the level of social cost will be proportional to the
population density of A or rather to some relationship between the numer-
osity of the community living in A and the availability of physical space in
A suitable for hosting a landfill.

If the siting of the landfill is a costly process in terms of social consensus,

28 For the definition and origin of the acronym Nimby, see https:/ / www.britannica.com/topic/
NIMBY.
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the creation and management of the landfill become a critical step. Indeed,
since the landfill is nothing more than a container that can accommodate
waste, a relevant issue is to decide what the physical life of the landfill
should be, i.e., its saturation time. Obviously, the mode of delivery is re-
lated to economic, environmental and social costs that are a major part of
the problem under analysis. At this first stage, the public or private mode
of landfill management is left out. The problem thus formulated unequivo-
cally defines, given the capacity of the landfill (C,) and the flow of the vari-
ous wastes produced in 4, the time by which the landfill will reach satura-
tion, and a new storage site will therefore need to be identified.

Given C, and the waste stream F(R, R), the physical lifetime of the
landfill (Tvf) in the absence of intervention is determined:

Sub C, and F(R; R ), Touf is determined

Once the Tvf interval is exhausted, a new landfill must be available that
can accommodate the waste stream produced within A. Since implanting
and operating a landfill also has financial costs (Cost) the problem also
takes on an economic dimension. These costs must be borne by the com-
munity inhabiting A either through a general taxation (T) or through a
form of pricing t that affects R and R, delivered to the landfill. So, it must
at least be:

Cost=t, +t, +T with t and T =0

Note that any social costs (environmental, health, etc.) associated with
the presence of D are not taken into account for the time being. Note also
that we do not go into the question of whether D is public or private in na-
ture: in fact, in a completely private context, the coverage of Cost could be
left to market rules as is partly the case today for R .

To lengthen the Tovf interval, the only option is to put in place interven-
tions between the production and storage phases. These may be reduction
in the production of R and R_ streams, treatment, recycling and reuse as
seen above. Only if the final flow is reduced to zero will it be possible to
dispense with landfilling otherwise it will remain necessary. The diagrams
in Figs. 5 and 6 show a classic representation of the possible interven-
tions that can be put in place to try to lengthen the Tvf value®. It should be
pointed out at the outset that the municipal waste cycle in the figure does
not break down, at the stage referred to as “sorting,” the components of

29 The source of the two figures is authoritative: it is, in fact, the Ispra Database on
Municipal ~ and  Special =~ Waste;  https:/ /www.catasto-rifiuti.isprambiente.it/index.
php?pg=&width=1352&height=878.
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wet, plastic, paper and glass. These types of materials are subject to very
different industrial treatment processes. The location and management of
some of these facilities present problems comparable to those of a landfill,
increasing the degree of complexity of the system. Consider, for example,
biodigesters used to treat the wet part of municipal waste®. Figures 5 and
6 essentially illustrate the entire supply chain of small and medium-sized
enterprises involved in the waste management cycle. This includes compa-
nies directly engaged in the treatment and processing of raw waste, as well
as those that generate it (the I s in the simplified model), which need to
store the residues from their production activities in some way.

Figs. 5 and Fig. 6. The cycle of municipal (left) and special (right) waste reduction and treatment
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Some observations can be made in keeping with the proposed simpli-
fied model:

(a) the activity of using and consuming goods always generates both
municipal waste and special waste;

(b) business activity (production cycle) generates special waste;

(c) the design of environmentally friendly products can reduce the

30 The treatment of municipal waste can also generate special waste. Municipal waste, once
collected, is often subjected to sorting, treatment and disposal processes that can produce waste
or residues classified as special waste. These may include: (a) sorting waste, in fact during the
sorting stage of municipal waste, materials such as metals, non-recyclable plastics or other com-
ponents may be separated and classified as special waste; (b) ash and slag because if municipal
waste is incinerated, the slag resulting from the combustion process becomes special waste, often
hazardous due to the presence of toxic substances; (c) sewage sludge from the wastewater treat-
ment processes of waste disposal plants; (d) chemical wastes; and (e) wastes from treatment
plants related to maintenance operations or simple operation (such as contaminated filters, waste
oil or contaminated materials).
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amount of waste sent to landfills in accordance with the principles of the
circular economy, as it simplifies the sorting and treatment stages;

(d) waste treatment allows on the one hand to recover materials but
on the other hand inevitably produces special waste because a treatment
process is very unlikely to have 100 percent efficiency, and the level of effi-
ciency takes different degrees depending on whether we are talking about
plastics, paper, or glass;

(e) waste treatment that ends in energy recovery stages in production
plants (e.g., Solid Secondary Fuel, CSS, used to generate energy in cement
plants) or incineration for the sole purpose of producing energy also has a
final stage that requires the disposal and storage of special waste, specifi-
cally ash”;

(f) the landfill remains the indispensable final step in any intermediate
process created for the purpose of reducing the amount of residue pro-
duced in the simplified model in order to lengthen its physical life, i.e., the
variable Tvf.

All production activities generate special waste including treatment ac-
tions resulting from separate waste collection. This is often not made clear
in the most common presentations of the waste cycle since in the informa-
tion given to the public the focus is placed on municipal waste and the
techniques that enable its reduction. The landfilling phase of which dispos-
al is also a part is represented, even in visual terms, as residual although
always present and indispensable.

According to this simplified model that sees a closed administrative
unit in the absence of economic constraints, waste cycle management is
transformed into a technical problem that can be summarized as follows.

Proposition 1

The lifetime of a landfill is a function of the actions that a closed administrative
unit takes upstream of the final storage phase. These actions will be more incisive
the greater the community’s aversion to the creation of landfills and the less space
available suitable for the placement of a landfill.

This is clearly a simplified model, which could be enriched by loosening

31 CSS stands for Secondary Solid Fuel, which is the solid fuel produced from waste that meets
the classification and speciation characteristics identified in the technical standards UNI CEN/
TS 15359 as amended and supplemented. CSS finds application in various industrial sectors,
including cement factories, incinerators, and thermal power plants. The acronym RDF stands
for Refuse Derived Fuel while CSS stands for Secondary Solid Fuel. While CSS is specifically
produced for use as a fuel in industrial plants with specific energy needs, RDF can have a wider
range of applications, including the production of electricity and heat (https:/ / www.valli-ambi-
ente.it/news/ classificazione-dei-rifiuti-una-semplice-guida-alluso. Valli Ambiente).
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some constraints. The first is that administrative unit A is not closed but
open to exchange with the outside world, specifically with other admin-
istrative units that may be domestic or foreign. The second lies in the fact
that the management of the waste cycle has economic constraints, that is,
there is the issue of its cost-effectiveness, which reflects the choice of pos-
sible ownership models within the cycle. In this paper we will follow this
last.

5. The relationship between the physical and economic life of a landfill site

The economic life of a landfill refers to the period during which the fa-
cility is able to operate in a financially sustainable manner within technical
and regulatory constraints. This concept includes several aspects:

(a) the assessment of investment and operating costs: plant and operat-
ing expenses for waste treatment, environmental monitoring, personnel,
maintenance and safety;

(b) revenues from waste delivery (fees paid by municipalities or com-
panies) and, in some cases, from energy production (e.g., through biogas
capture) plus any subsidies;

(c) environmental regulations, such as, for example, those for compli-
ance with waste, emissions, and remediation regulations, which directly
affect the duration of the landfill’s operations as they affect both costs and
revenues;

(d) the post-management phase. Indeed, even after closure, a landfill
has costs associated with environmental monitoring and maintenance to
avoid negative impacts on soil, air, and groundwater. This period can last
for decades.

The simplified model introduced in Section 4 established that landfill
(D) is a necessary element of the waste cycle, acting as a “container” whose
physical life (Tvf) is determined by its defined capacity (CD) and the in-
coming waste stream F(R ;R ). To extend the Tvf interval, the only option
is to implement effective actions upstream of the final storage phase, such
as production reduction, treatment, recycling and reuse. The model shows
that, in a context without explicit initial economic constraints, Tvf depends
on the effectiveness of these actions and the extent to which the adminis-
trative community is averse to the creation of new landfills. However, to
analyse the real need for landfills, the model must be integrated with the
financial dimension, as the construction and operation of the landfill gen-
erate financial costs (Cost). The economic life of a landfill refers specifically
to the period during which the facility can operate in a financially sustain-
able manner, taking into account investment and operating costs, revenues
from landfill fees (t) and any subsidies (T). The break-even point (BEP) is
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the key metric for assessing economic life.

The relationship between physical life and economic life is not always
direct: financial sustainability depends not only on fixed costs (FC) and
variable costs (VC), but also on the necessary inclusion of external costs
(EC), whether environmental or social, in order to obtain a comprehensive
economic analysis. The ownership structure and economic objectives of the
operator (profit maximisation for private individuals versus potential Tvf
maximisation for public bodies) become decisive here. A private operator,
for example, could reach break-even point before physical saturation, and
then maximise profits, removing the incentive to extend the Tvf because
this would mean postponing profit flow; he could also have an incentive
to externalise environmental costs to anticipate the break-even. Therefore,
optimal waste cycle management, with the landfill as the binding end
node, must balance physical life (technical capacity and social imperative
of waste reduction) with economic life (financial sustainability and inter-
nalisation of costs, influenced by the ownership regime), as the ownership
structure can reduce physical life if the objective is profit maximisation,
allowing the externalisation of social and environmental costs.

The BEP of any investment is obtained from the application of a for-
mula, which in its simplest version can be stated as follows:

BEP=CF/(PV-CVU)

where CF are the fixed costs, PV the selling price of the good or service,
and CVU the variable cost per unit, i.e., the variable cost input to a single
unit of product. The analysis for calculating BPE is effective only if one is
aware of the firm’s fixed costs and variable costs. The value in parenthe-
ses, (PV-CVU), indicates the contribution margin, i.e., how much the fixed
costs affect the final selling price, while the sum of fixed and variable costs
represents total costs: CT=CF+CV previously referred to, in the case of the
land(fill, as Cost. The selling price is actually the waste delivery fee t (which
can be different for municipal or special waste: t, and t, ). Simple applica-
tion of the formula tells us how many units are produced, in the case of the
landfill, how many tons of waste, leading to the break-even point of the
investment made. Then profits will begin to be made.

As it has been guessed from the presentation of the simplified model,
tariffs can also be such that cost coverage can be through external financial
support. That is, given the formula Cost= t, +t, +T, if T>0 then it means
that the public entity breaks even on the plant i.e. provides financial cov-
erage, since it was assumed that T are amounts from general taxation. If
T=0 then the landfill is breaking even while if Cost< t, +t, a profit is being
generated, and its destination may be different in the case of public, private
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or mixed ownership of the plant.

It is important to note that if there are external costs (Cest) associated
with the operation of the landfill in order to have a comprehensive eco-
nomic analysis these will have to be considered as a component of Cost:

Cost=CF+CV+Cest

The nature of external costs can be either environmental or social. The
break-even point of the landfill will therefore have to be the following;:

BEP = (CF+Cest)/(PV-CVU).

Without the evaluation of external costs any consideration of whether
to lengthen Tvf or to build landfills with very low environmental impact
(the sustainable landfills discussed in the next section), is of little interest
since the decision to build a landfill takes on the same characteristics as
any financial investment. It is the environmental component and the need
to use precautionary approaches that make the issue of sustainable landfill
construction and management peculiar.

As mentioned before, if the landfill were private, the break-even point
could occur before the landfill is fully saturated. In this case, profits could
be generated. Indeed, this is the condition for having an investment by a
private party, which will obviously have an incentive to minimize the Cost
variable by acting as much as possible on its CF, CV and Cest components.
This can lead both to greater efficiency and to an attempt to disregard any
external costs, that is, to externalize the environmental damage that the
landfill may produce.

Whether the landfill would be publicly or mixed ownership and the
ownership has profit distribution as its goal is relevant. In the case of pub-
lic ownership, one might expect a greater focus on minimizing external
costs but this is not a given. It also appears, as one of the most relevant
issues, both the amount of fees that are paid for waste delivery and the
economic regime, market and nonmarket, to which they are subjected. It
should be recalled that special waste falls under the free market so that the
transfer prices respond to the dynamics of supply and demand for storage
while the transfer fees for municipal waste are regulated=.

Paradoxically, in a situation where in administrative area A the demand
for special waste storage was greater than the supply of storage, a private
special waste landfill could define its Tovf variable solely by maximizing

32 References on how the municipal waste tariff regulation system works can be found in
ARERA’s consultation document, Definition of the waste tariff method for the second regulatory
period (MTR-2), July 2, 2021.
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its profits. Once the permit to build the facility is obtained, the social com-
ponent of Cest is nullified as is the incentive to stretch Tvf. In light of the
considerations so far, the previous proposition can be supplemented as fol-
lows.

Proposition 2

The lifetime of a landfill is a function of the actions that a closed administra-
tive unit takes upstream of the final storage phase. These actions will be more
incisive the greater the community’s aversion to landfill creation and the less space
available suitable for the placement of a landfill. Ownership structure reduces the
physical lifespan of a landfill to the extent that ownership can afford to external-
ize environmental and social costs and operates with the intent of maximizing its

profits.

If we were in the presence of a public operator running the plant with
the aim of maximizing Tvf then all actions would be aimed at extending
the life of the landfill. The actions would be quite different from a profit-
maximizing perspective. The landfill, as the final collector of the residue
that cannot be otherwise managed except through storage, is the stringent
constraint from which to start in an attempt to describe all upstream ac-
tions aimed at reducing the waste delivered to it. So, the waste cycle, in
fact, depends on the capacity and characteristics of landfills and the regula-
tory constraints that govern them.

The picture sees its degree of complexity increase if one seeks to achieve
the goal of reducing the waste stream to be stored through intermediate fa-
cilities such as biodigesters, incinerators, separation and treatment plants,
and recycling facilities, which, created with the aim of reducing storage
needs, replicate in whole or in part the problems that have been highlight-
ed for landfills. That is, they will have their own well-defined physical ca-
pacity, their own need for cost-effectiveness and their own BEP, their man-
agement depends on the ownership regime, they may generate external
costs that must be minimized and internalized in the production process,
and they are subject to a problem of acceptability by the communities that
must host them. In a way they are born to reduce the economic-social-
environmental problems of landfills but end up replicating them although
with different characteristics.

Hence the need to conceive of the waste cycle as an integrated system
that ultimately provides a social and environmental service, as in the case
of integrated mobility systems. What is the best management model for
the entire integrated system depends on the set of factors previously de-
scribed. Can it be left to spontaneous organization? Can optimal adminis-
trative areas be defined? How much of the process needs to be regulated?
The landfill appears as the final collector of the entire process, which de-
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pends, in a backward optimization perspective, on the choices made about
its technical and economic characteristics. The “sustainable landfill” rep-
resents the most modern and ecological vision that a final waste storage
system should have in an economy that actually wants to call itself circular.

6. The waste cycle as a network of enterprises and services for the envi-
ronment: the IWaMAAS network

Network Analysis (NA)is an interdisciplinary methodological approach
that studies the relationships between entities (called nodes) within a net-
work. These entities can be individuals, organizations, computers, genes,
or any other unit that can be connected to others. The connections between
nodes are called links or arcs, and the overall structure of the network is
represented as a graph, composed of nodes and links®.

NA can also be applied to the waste cycle to analyze and optimize ma-
terial flows, relationships among the numerous enterprises involved, and
the overall structure of the waste management system. This approach can
help identify inefficiencies in the system, improve its sustainability and
also its environmental sustainability, and support strategic decisions. It can
be used for modelling the waste management system understood as a net-
work. Nodes represent the actors or stages in the waste cycle, such as waste
producers (e.g., households, businesses); collection centres (e.g., ecological
islands, drop-off points); treatment facilities (e.g., incinerators, biodigest-
ers, recycling plants, landfills); and markets for recycled materials. Links,
on the other hand, represent the flows of waste or materials between nodes
(e.g., transportation of waste from a residential area to a recycling plant).
A network can show how waste is collected, transported, processed, and

33 NA uses a number of key concepts. Nodes (Vertices) are the basic units of the network, rep-
resenting actors or entities. Links (Arcs) are the connections between nodes, which can be direct
or indirect, weighted or unweighted. Degrees, on the other hand, are the number of connections
a node has. A node with many links is often considered “central” within the network under
analysis. Thus, Centrality is defined as a measure that identifies the importance of a node in
the network (e.g., degree, betweenness, closeness). References to recent scientific literature are:
Barabdsi (2016). Network Science. Cambridge University Press. This book provides a compre-
hensive overview of network science, with practical and theoretical examples. Newman (2018).
Networks. Oxford University Press. A text covering both the theoretical foundations and prac-
tical applications of network analysis. Borgatti et al. (2009). Network analysis in the social sci-
ences. An article exploring the use of network analysis in the social sciences. Lusher et al. (2013).
Exponential Random Graph Models for Social Networks: Theory, Methods, and Applications.
Cambridge University Press. An advanced text that focuses on statistical models for the analysis
of social networks. Cinelli et al. (2021). The echo chamber effect on social media. A recent article
using network analysis to study the echo chamber effect on social media. Bardoscia et al. (2021).
The physics of financial networks. A review of applications of network analysis in the context of
financial networks.
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returned to the production cycle*.

NA can be used to track and quantify waste flows through the system
(material flow analysis). This would help identify bottlenecks (e.g., over-
loaded plants), optimize transport routes to reduce costs and environmen-
tal impact, and also assess the efficiency of recycling and material recovery.
Through network models, alternative scenarios can be simulated, such as
the introduction of new treatment plants or increased separate collection.
Then NA can reveal which actors are most central in the waste manage-
ment system, and for example, identify the most critical treatment plants
or major waste generators (Centrality) or group (in Community) actors
with similar functions (e.g., municipalities sharing a treatment plant). If
a recycling plant were highly central, its closure could have a significant
impact on the entire system. Through network analysis, one can try to op-
timize logistics or costs. In fact, by applying optimization algorithms to
networks, it is possible to reduce waste transport distances, minimize op-
erating costs, and improve overall system efficiency (e.g., minimum route
algorithms can be used to plan waste collection routes).

From the above, we can see how NA can be combined with tools for
life cycle assessment of various facilities (Life Cycle Analysis or LCA) to
quantify the environmental impact of waste streams, identify the stages
of the cycle with the greatest impact (e.g., CO, emissions from transport),
and propose more sustainable solutions (e.g., increasing recycling or re-
ducing landfilling). It allows studying the resilience of the collection and
storage system with respect to potential facility failures, sudden increases
in waste generation (e.g., during special events or emergencies), regulatory
changes. NA can support the transition to a circular economy by both map-
ping recycled and reusable material flows and identifying opportunities to
close material loops (e.g., linking waste producers with recycled material
users)®.

Considering integrated waste cycle management as a network that can
perform an environmental service function offers a reading perspective
underlying which there are a number of issues that deserve to be explored
(Integrated Waste Management As A Service). First and foremost, it is a
service that should be aimed at reducing the impact of human activities
on the environment and therefore managed with its sustainability in mind
given that its purpose should be to reduce landfilling and also the impact
that landfills will have on future generations (the importance of the sus-
tainable landfill concept returns). However, it cannot be ruled out that the

34 For an application see Cerqueti et al. (2021). Municipal waste management. A complex net-
work approach with an application to Italy.

35 For some examples see: Liao et al. (2023); Chertow (2000); Brunner and Rechberger (2016);
Ghisellini et al. (2016).
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service can be provided with other objectives such as profit maximization.

The scientifically and technically relevant issue is that it is not just one
network but a series of overlapping industrial networks that can be ana-
lyzed, and even managed, each in isolation or as a structure of connected
and interdependent networks. For example, the waste collection cycle can
be viewed as a network of nodes and links that include waste generation
points, sorting points, treatment points, recovery facilities for processing,
reuse or recycling, and disposal nodes for non-recoverable residues that
may be incinerators or landfills. In this example, the network can be bro-
ken down into sub-networks because plastic, glass, paper, aluminium do
not necessarily always follow the same routes but may be part of different
structures. Each of these networks produces, at some stage, special waste
destined to enter as input into a dedicated network (the special waste net-
work, for example) composed of its nodes and links. The same reasoning
can be made for municipal waste. This is another network with its nodes
and links such as households, municipalities, sorting and pretreatment
centres, biodigesters, and landfills.

This networked system, which we might call “multi-layered,” sees the
presence of actors managed under private, public, or mixed ownership
with economic objectives that may differ depending on the objective func-
tions of the property. Given the fragmented nature of the sector, character-
ised by a large number of SMEs (Small and Medium-sized Enterprises),
network analysis (NA) plays a crucial role in integration, providing the
analytical lens needed to effectively map and coordinate the huge num-
ber of operators. SMEs, being active in all stages of the chain, particularly
in special waste (representing 83% of operators), are themselves the vi-
tal nodes of these industrial networks. Improving integration through NA
means not only optimising the flow of materials but also identifying how
individual SMEs can maximise the business opportunities and profitabil-
ity offered by the transition to a circular economy, acting as providers of
environmental services. The system could be optimized according to its
physical, economic, or hybrid sustainability.

The complexity of the system is apparent but, as mentioned above, if the
aim were to conceive of the entire waste cycle as a service for environmen-
tal sustainability, it should be studied as a single system trying to identify
the best ownership, economic and spatial management according to its en-
vironmental sustainability. This would be the first best.

Proposition 3

The integrated waste cycle is a system of integrated and overlapping networks
with the landfill as its final storage node.
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Proposition 4

If the landfill is a sustainable landfill its technical-economic characteristics
serve as a constraint in the construction of the entire waste cycle management
network.

7. Final Considerations

This paper has explored the waste management cycle taking into ac-
count the concepts of sustainability, economic efficiency, and systemic
integration, proposing a novel conceptual and analytical framework to
understand the role of the sustainable landfill within a broader industrial
network of environmental services. The major idea developed throughout
the work is that landfilling, often considered the least desirable solution in
the waste hierarchy, must be rethought, not eliminated, as a crucial infra-
structural and functional component of a circular economy. In this context,
the sustainable landfill is not merely an endpoint, but a decisive node that
influences upstream processes, reshaping the operational and strategic dy-
namics of the entire waste cycle. The choice to build sustainable landfills
can have relevant impacts on the entire supply chain of small and medium-
sized enterprises that are part of the waste management chain and offer
profitable opportunities for those that want to enter in this sector.

The simplified model proposed in the paper tries to link the physical
lifetime of a landfill (Tvf) to the collective capacity of a community or ad-
ministrative unit to implement upstream interventions—such as waste
reduction, pre-treatment, and reuse. Whenever the model is integrated
within an economic perspective, it further reveals how ownership regimes
(public, private, or mixed) significantly affect both the physical and eco-
nomic longevity of landfills. More specifically, it shows that when owner-
ship structures allow for the externalization of environmental and social
costs, the incentives to maximize the operational life and environmental
performance of landfills are weakened.

Moreover, the analysis presented highlights the growing economic
weight of the waste management sector, characterized by increasing invest-
ments and a trend toward technological and organizational innovation. In
this fragmented yet evolving landscape, SMEs play a pivotal role, not only
as waste producers but as active participants and service providers within
the circular economy paradigm. The involvement of businesses in waste
cycle management, with a view to creating a sustainable landfill site, could
have significant implications in terms of incentives to develop technological
innovation projects for waste reduction, implement alternative production
processes that use waste that cannot be disposed of, and invest in industrial
design to improve recycling opportunities and thus minimise waste.
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The introduction of network analysis as a methodological tool has al-
lowed us to reinterpret the waste cycle as a complex, multilayered system
of interconnected nodes and flows, what we have termed the IWaMAAS
model. Through this model it is possible to acknowledge the complexity of
managing differentiated waste streams (municipal, special, hazardous) but
also to emphasise the need for strategic coordination across actors, sectors,
and territories. It identifies central nodes, critical bottlenecks, and struc-
tural inefficiencies, so providing a robust foundation for decision-making
processes, with the aim of maximizing system resilience and minimizing
environmental impact.

In this vision, the sustainable landfill becomes both a constraint and a
driver of innovation: a constraint, in the sense that it imposes rigorous en-
vironmental standards and long-time horizons; a driver, because it stimu-
lates the development of upstream infrastructure, services, and governance
models aligned with sustainability goals. Its implementation - technically
sophisticated, socially negotiated, and economically evaluated - should be
considered not as an unfortunate necessity but as a civic infrastructure of
public interest, on par with transportation networks or energy grids.

In our vision sustainable landfills, far from being a residual or obso-
lete solution, are essential in constructing an effective and environmentally
sound waste management system. Their integration into a broader circu-
lar economy strategy must be carefully planned, regulated, and supported
by public policies that should be based on transparency, long-term invest-
ment, and active participation from all stakeholders. SMEs are strongly
called upon to take part in this process.

Ultimately, the debate on the sustainability of the waste cycle and the
integration of the IWaMAAS model provide the basis for clearly distin-
guishing the functions of the sector and the related optimal ownership
structures. The management of the waste cycle as an integrated and inter-
connected service, of which SMEs are a fundamental part, reveals that the
ownership regime has a significant impact on both the physical life (Tvf)
and the environmental performance of final disposal facilities. With regard
to the final node, sustainable landfill, public ownership is strongly recom-
mended. This preference stems from the very nature of the facility, which
requires particularly long-time horizons and aims to minimise negative ex-
ternalities and defend the interests of future generations. These objectives
are ill-suited to private interests, which, operating to maximise profit, have
an incentive to reduce Tof if they can afford to externalise environmental
and social costs (Cest).

The high initial cost and the tortuous administrative and socio-political
process involved in locating a site, although discouraging for private inves-
tors, are costs that a public body is better placed to manage with a view to
maximising sustainability. On the contrary, for the upstream stages of the
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supply chain (treatment, recycling, recovery and reuse), there is enormous
scope for private ownership and affiliated companies. These activities are
those that require the most innovation and efficiency and offer great busi-
ness and profit opportunities for SMEs, which are active in all stages of
the chain, particularly in special waste. The decision to build sustainable
landfills, although it seems to limit the space for private operators in the
management of the final node, actually acts as an extraordinary incentive
to build a real upstream industrial chain managed by private operators,
focused on reducing the flow of waste entering the landfill. In conclusion,
the sustainability of the entire system requires binding, long-term public
management of the final stage (the sustainable landfill), which acts as both
a constraint and a driver, and dynamic, market-oriented private manage-
ment of all intermediate reduction and recovery services, where efficiency
and value generation are maximised.
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Legend of Symbols and Acronyms

Symbol/ Definition (English) Source Context
Acronym
A Closed administrative reality/ | Simplified model setting
unit
IWaMAAS |Integrated Waste Management | Management model based on network
As A Service analysis
NA Network Analysis Interdisciplinary methodological
approach
LCA Life Cycle Analysis (or Life|Tool used to quantify environmental
Cycle Assessment) impact
D Landfill (Dedicated storage site) | Final collection site for waste
C Consumers Source of waste stream R
I Generating  enterprises  of | Source of waste stream R_
different nature (Industry/
Production)
S, Trade Sector Source of waste stream R _and R
R, Municipal waste Waste stream
R Special waste Waste stream
C, Capacity of the landfill Physical limit of the landfill container
F(R;R) Waste stream (Flow of Municipal | Total incoming waste volume
and Special waste)
Tof Physical lifetime of the landfill |Saturation time of the landfill
Cost Financial costs of implanting |Total costs, CT=C,+ C,
and operating a landfill
t Form of pricing/fee Fee affecting R, and R_ delivered to the
landfill
T General taxation (or financial | Amounts from general taxation used for
support) cost coverage
tew tre Transfer fees for Municipal and | Specific delivery prices (derived from ¢)
Special waste
C,. External costs (Environmental or | Costs associated with landfill operation
Social) that
must be internalized for comprehensive
analysis
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C, Fixed costs Costs independent of the quantity
produced
C, Variable costs Costs that vary with the volume of activity
Cou Variable cost per unit Variable cost input to a single unit of
product
p, Selling price of the good or|Equivalent to the waste delivery fee ¢ in
service the
landfill context
ATO Administrative Ambit (Ambito | Administrative  area  defined  for
Territoriale Ottimale) organizing
public services
EGATO Governing body of the ATO Body responsible for the governance of the

administrative ambit
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Abstract

Purpose. This study investigates the role of business incubators
(Bls) in fostering the development of eco-innovations by incubated
start-ups. By examining how Bls integrate sustainability into their
incubation practices and facilitate open innovation (OI) processes,
it explores the overlooked intersection between incubation, Ol, and
eco-innovation.

Design/methodology/approach. The research employs a de-
scriptive survey design based on a sample of Italian Bls. Data were
collected through structured questionnaires administered in 2024.
Findings. The results reveal that Bls are increasingly fostering a
sustainability-oriented culture and supporting eco-innovation, al-
though such practices remain at an early stage of development. By
acting as Ol intermediaries, Bls facilitate knowledge and technol-
ogy transfer across innovation ecosystems, contributing to more
robust and sustainable networks. Nonetheless, incubated start-ups
do not yet fully exploit networking services, suggesting either a
lack of consolidated strategies and expertise or that the diffusion of
Ol in Italy is still in progress.

Practical and social implications. The findings suggest that Bl
managers should strengthen sustainability-oriented policies and
enhance OI support to make incubation processes increasingly
competitive. Start-up managers should leverage Bls’ networks
to overcome resource constraints, particularly in developing eco-
innovations. Policymakers are encouraged to provide incentives,
training, and dedicated funding to reinforce Bls’ role in fostering
sustainable innovation ecosystems.

Originality of the study. This study contributes to the emerg-
ing debate on the interplay between Ol and eco-innovation by
conceptualizing Bls as sustainability-oriented OI intermediaries.
It advances understanding of how incubation practices shape sus-
tainable innovation ecosystems and provides empirical evidence
from the Italian context, where the diffusion of the OI paradigm
remains limited.
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1. Introduction

In an era marked by escalating environmental challenges, the pursuit of
sustainable development has become a global priority. Central to this effort
is the concept of eco-innovation, encompassing new products, processes,
and services that mitigate environmental impacts and enhance resource ef-
ficiency (Kemp & Pearson, 2007). The imperative for eco-innovation is rein-
forced by tightening regulatory pressures, evolving consumer preferences,
and the competitive advantages it affords pioneering firms (Parrilli et al.,
2023; Putu Aditya et al., 2025; Sun et al., 2023; Zairbani & Jaya Prakash,
2025; Zighan et al., 2024). Within this context, start-ups, characterized by
agility, creativity, and risk tolerance, play a pivotal role in developing and
deploying eco-innovative solutions (Hojnik & Ruzzier, 2016; Nuthalapati
et al., 2020). However, despite these intrinsic advantages, start-ups often
face significant barriers in transforming innovative ideas into viable mar-
ket offerings, primarily due to constraints in financial resources, special-
ized expertise, and established networks (Spender et al., 2017). These limi-
tations underscore the need for robust external support mechanisms.

Against this backdrop, business incubators (Bls) play a fundamental
role. They assist early-stage ventures through tailored support services,
including shared infrastructure, strategic mentoring, business monitoring,
and advisory programs, thereby creating a structured environment condu-
cive to innovation and growth (Aernoudt, 2004; Hackett & Dilts, 2004). In
recent years, their contribution to sustainable transitions and the promo-
tion of eco-innovation has attracted growing scholarly attention (Gliedt et
al., 2018). BIs provide a wide range of services, spanning strategic guid-
ance, technical consulting, resource mobilization, and market entry sup-
port, that are essential for overcoming the structural barriers faced by eco-
innovative start-ups (Kanda et al., 2018).

The literature on Bls remains relatively recent and evolving, with sev-
eral gaps still evident (Sohail et al., 2023). In particular, the role of Bls in the
development of eco-innovations has received limited empirical attention
(e.g., Carvalho et al., 2018; Sultana & Turkina, 2023), as has the broader
study of sustainable innovation within start-ups (e.g., Sahili & Barrales-
Molina, 2024). Accordingly, this research seeks to address the following
question:

RQ,: How do business incubators facilitate the development of eco-innovation
by start-ups?

Moreover, Bls are increasingly recognized as innovation intermediar-
ies (Conroy et al., 2023) facilitating the adoption of open innovation (OI)
practices by incubated firms through targeted networking services (Han-
sen et al., 2000; Scillitoe & Chakrabarti, 2010; Soetanto & Jack, 2013). The
OI paradigm emphasizes the strategic use of both inbound and outbound
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knowledge flows to accelerate innovation and expand commercialization
opportunities (Chesbrough, 2003). For start-ups, engaging in OI practic-
es is crucial to offset internal resource limitations by leveraging external
knowledge, expertise, and partnerships (Bereczki, 2019; Pastore et al., 2020;
Spender et al.,, 2017). This aspect is particularly relevant for eco-innova-
tion, given its complexity, high risk, and elevated development costs (e.g.,
Jaffe et al., 2005; Mukherjee et al., 2024; Rennings, 2000). Bls thus connect
start-ups with external actors, such as established firms, universities, and
research centers (external innovation networks), and foster collaborations
among incubated firms themselves (internal innovation networks) (Bel-
lingtoft & Ulhei, 2005; Soetanto & Jack, 2013).

Despite increasing attention, research on Bls as Ol intermediaries re-
mains limited (Leitdo et al., 2022; Theodoraki et al., 2022). These organiza-
tions often adopt OI principles in an informal and unstructured manner
(Cirule & Uvarova, 2022), highlighting the need for further investigation
into how BIs can effectively facilitate OI adoption among start-ups (Leitdo
et al., 2022). Furthermore, the relationship between OI and eco-innovation
is still underexplored, as the two constructs have largely evolved as dis-
tinct research domains (Lippolis et al., 2023; Urbinati et al., 2023). In addi-
tion, limited research has examined OI collaborations between start-ups
and other organizational actors, such as SMEs (Mercandetti et al., 2017) or
large firms (Barile et al., 2024). Existing OI studies predominantly focus on
large, high-tech firms (Albats et al., 2020; Dubouloz et al., 2021; Presenza,
2015; Sabando-Vera et al., 2022). Based on these research gaps, the follow-
ing question is proposed:

RQ,: How do business incubators foster the adoption of open innovation pro-
cesses by start-ups?

To address these research questions, a descriptive-survey study was
conducted on a sample of Italian Bls.

This paper contributes to the growing literature at the intersection of
OI and eco-innovation by highlighting the role of Bls as sustainability-ori-
ented OI intermediaries. It further enriches current understanding of how
incubation mechanisms influence the development of sustainable innova-
tion ecosystems, offering empirical insights from Italy, where OI practices
are still not widely established.

The article is structured as follows. After this introduction, a section out-
lines the theoretical background underpinning the study. The third section
illustrates the applied methodology and describes

the reference sample. The fourth section presents the main findings,
which are then discussed in the fifth section. Finally, the article concludes
by highlighting the key implications and outlining the main limitations of
the research.
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2. Theoretical Background
2.1 BIs

Bls are typically described as organizations that provide shared
workspace, business support services, and networking opportunities
to early-stage ventures (Bergek & Norrman, 2008). More specifically,
the incubation process has been described as an interactive devel-
opmental mechanism aimed at encouraging entrepreneurial initia-
tive and supporting start-ups in the creation of innovative products,
while also providing a range of complementary services such as
managerial support, access to finance, legal advice, operational ex-
pertise, and market access (Aernoudt, 2004). Bls have progressively
evolved over time in response to changing economic and technologi-
cal contexts. The literature commonly identifies three main waves
in the historical development of incubation programs (Mian et al.,
2016). The first wave (until the 1980s) focused on job creation and
economic restructuring, offering affordable space and basic shared
services to start-ups. The second wave (1980s-1990s) expanded BI
offerings to include value-added services such as mentoring, skills
development, and networking, while the first Internet-based virtual
incubation models also began to emerge. The third wave (since the
2000s) is characterized by mixed-use science parks and the rise of
accelerators linked to the digital economy, such as Y Combinator’,
which provide cohort-based, time-limited programs with a strong
emphasis on mentoring and preparing public pitches to attract in-
vestors. Therefore, according to Abduh et al. (2007), the services of-
fered by Bls can be grouped into three main categories: (i) Facility-
related services; (ii) Counselling and business support services; (iii)
Access to networks. Among the various typologies proposed in the
literature, Grimaldi and Grandi (2005) classify Bls into four main cat-
egories: (i) Business Innovation Centers (BICs): created in 1984 by a
European Commission initiative, BICs mainly provide foundational
support such as workspace, information on funding opportunities,
administrative assistance, and visibility; (ii) University Business In-
cubators (UBIs): affiliated with universities, UBISs foster the creation,
integration, and dissemination of new scientific and technological
knowledge. Services often include academic consultancy, access to
libraries and laboratories, R&D resources, and technology transfer

1Y Combinator is one of the world’s most prominent start-up accelerators located in San
Francisco, California.
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programs (Mian, 1996); (iii) Independent Private Incubators (IPIs):
established by private investors or investor groups, IPIs often ac-
quire equity stakes in start-ups to accelerate their growth. They are
commonly referred to as accelerators, focusing on ventures that have
already started operations and require additional capital or know-
how; (iv) Corporate Private Incubators (CPIs): set up by large corpo-
rations to support the development of new business projects emerg-
ing from internal initiatives (e.g., intrapreneurship) that cannot be
pursued within the parent organization.

Ownership and origin patterns vary by type: BICs and UBIs are
generally non-profit, established by public institutions to promote
local economic growth, while IPIs and CPIs are private and profit-
oriented. Furthermore, UBIs and CPIs often host projects originating
within their parent organizations, whereas BICs and IPIs primarily
support external ventures.

2.2 The Role of Bls in Start-up Eco-Innovation

Eco-innovations are characterized by their ability to reduce environ-
mental risks, pollution, and other negative impacts associated with re-
source use, when compared to conventional alternatives (Kemp & Pearson,
2007). Eco-innovation is a highly complex concept, and, at present, there
exists no universally accepted definition in the literature (Zairbani & Jaya
Prakash, 2025). The development of eco-innovations is particularly well-
suited to start-ups, as these emerging ventures operate in dynamic and
highly competitive environments (Pichlak & Szromek, 2022). Start-ups’
inherent organizational flexibility allows them to implement environmen-
tally innovative practices more readily, due to flatter hierarchies and less
rigid structures (Nuthalapati et al., 2020). Moreover, start-ups are funda-
mentally oriented toward innovation, emphasizing problem-solving and
a willingness to take risks (Hojnik & Ruzzier, 2016), which naturally sup-
ports the pursuit of eco-innovative solutions. Therefore, eco-innovation
can provide start-ups with a distinctive competitive edge, setting them
apart from established competitors (Guleria & Kaur, 2022). However, start-
ups often encounter substantial challenges in developing and commercial-
izing innovations due to their small size and limited resources, knowledge,
and capabilities (Spender et al., 2017). This becomes even more evident in
the context of eco-innovation development, given its complexity, risk, and
high development costs (e.g., Jaffe et al., 2005; Mukherjee et al., 2024; Ren-
nings, 2000). Therefore, start-ups aiming to develop eco-innovations face
unique barriers, including high initial capital costs, uncertain cash flows,
and challenges in securing funding from traditional investors (Mukherjee
et al., 2024).
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Given these substantial challenges, innovation intermediaries such as
Bls (Conroy et al., 2023) play a crucial role in supporting eco-innovation
development by start-ups (Mukherjee et al., 2024). Innovation intermedi-
aries are widely discussed in the innovation management literature and,
more recently, have increasingly attracted attention in the sustainability
transitions literature as well (Gliedt et al., 2018). According to Kanda et
al. (2018), these organizations support the development of eco-innovations
by start-ups through a wide range of practices, including: (i) forecasting
and roadmapping, by helping firms identify promising eco-innovations
and define strategic directions; (ii) information gathering and dissemina-
tion, through the collection and sharing of technical and market knowl-
edge via seminars and digital tools; (iii) prototyping and piloting, by pro-
viding testbeds to validate environmental benefits and reduce risks; (iv)
technical consulting, offering expertise on energy and material efficiency;
(v) resource mobilization, by facilitating access to financial, human, and
knowledge resources; (vi) commercialization, supporting market entry for
eco-innovations; (vii) branding and legitimation, enhancing reputation
and social acceptance; and (viii) networking and partnerships, fostering
collaboration among firms, universities, and research centers to overcome
innovation barriers. This latter point is crucial, given the innovation barri-
ers that typically characterize start-ups. Therefore, start-ups should adopt
Ol practices to overcome these constraints by engaging with external enti-
ties and organizations (Bogers, 2011; Primario et al., 2024; Spender et al.,
2017).

2.3 BIs as Ol Intermediaries

The OI paradigm emphasizes firms’ intentional use of both inbound and
outbound knowledge and technology flows to accelerate internal innova-
tion processes and broaden opportunities for external commercialization
of innovations (Chesbrough et al., 2006; Chesbrough, 2003). The literature
identifies several variants of OI (e.g., Chesbrough & Bogers, 2014; Ches-
brough, 2003; Gassmann & Enkel, 2004): (i) Outside-in (or inbound) O],
where firms acquire knowledge from external sources; (ii) Inside-out (or
outbound) OI, where firms transfer knowledge externally; and (iii) Cou-
pled OI, which combines the two previous processes and allows for the
development of strategic R&D networks.

Bls play a pivotal role in fostering OI among their incubated start-ups
by offering targeted networking services (e.g., Hansen et al., 2000; Scilli-
toe & Chakrabarti, 2010; Soetanto & Jack, 2013). Such services encourage
inter-firm collaboration, facilitate knowledge sharing, and support the es-
tablishment of technological and market partnerships (Hansen et al., 2000).
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Through these mechanisms, Bls enable start-ups to connect with external
actors, such as SMEs, large firms, and universities (external innovation
networks), while simultaneously enhancing knowledge exchange among
incubated firms themselves (internal innovation networks) (Bergek & Nor-
rman, 2008; Bellingtoft & Ulhei, 2005; Cirule & Uvarova, 2022; Soetanto
& Jack, 2013). In this context, Bls act as enablers of OI practices, support-
ing start-ups in externalizing their innovation processes and engaging
with external knowledge sources (Chesbrough & Brunswicker, 2014; Cir-
ule, 2022; Hansen et al., 2000; Soetanto & Jack,)2013; Van De Vrande et al.,
2009. Specifically, networking activities are particularly important because
they support start-ups in acquiring external resources and knowledge to
develop their innovations (inbound OI), as well as in transferring or com-
mercializing their technology to external partners and markets (outbound
OI). Moreover, Bls help start-ups overcome several barriers that can hin-
der the adoption of OI practices (Cirule & Uvarova, 2022), such as limited
knowledge and time constraints (Weingarden & Raes, 2022). Networking
opportunities offered by Bls have therefore become a key factor influenc-
ing start-ups’ decisions to join a particular incubation program (Ruping
& von Zedtwitz, 2001). Finally, given that OI has been identified as a key
mechanism for addressing emerging technological trends and internation-
al policy agendas, such as the Sustainable Development Goals (SDGs) for
the 2015-2030 period (Bogers et al., 2018), Bls, acting as Ol intermediaries,
may represent a critical organizational mechanism for fostering eco-inno-
vation and contributing to broader sustainability transitions.

3. Methodology

This study adopts a survey research method, which is widely employed
to collect data while ensuring a defined level of statistical accuracy (Rea
& Parker, 1992; Rossi et al., 2013). Specifically, we adopted a descriptive-
survey design, as its primary purpose is to assess the extent of a phenom-
enon and to capture its distribution within a given population, particularly
in contexts where existing knowledge on the topic is still limited (Dubin,
1978; Malhotra & Grover, 1998; Wacker, 1998).

3.1 Data Sample
The research was conducted in Italy, a country where the culture of OI
is still relatively underdeveloped (European Commission, 2024). In this

context, the role of Bls can be strategic in fostering the diffusion of this
paradigm. Specifically, the investigation was carried out on a sample of
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Bls, consisting of all certified Bls officially recognized by the Ministry of
Enterprises and Made in Italy and listed in the Italian Business Register’
(Registro delle Imprese) as of March 4, 2024. This choice allowed us to test
our research questions on those Bls that, due to their higher quality stand-
ards and services, are presumably more inclined to promote innovation.
Indeed, Article 25, paragraph 5, of Italian Decree-Law No. 179 of October
18, 2012, converted with amendments by Law No. 221 of December 17,
2012, specifies that a certified BI of innovative start-ups must meet a series
of specific requirements outlined in the same article: (i) possess facilities,
including physical spaces, suitable for hosting innovative start-ups, such
as areas dedicated to testing, experimentation, or research; (ii) have equip-
ment appropriate to the activities of start-ups, including ultra-broadband
Internet access, meeting rooms, and machinery for tests, trials, or proto-
types; (iii) be managed or directed by individuals with recognized exper-
tise in business and innovation and maintain a permanent technical and
managerial consulting structure; (iv) maintain regular collaborations with
universities, research centers, public institutions, and financial partners en-
gaged in activities and projects related to innovative start-ups; (v) demon-
strate adequate and proven experience in supporting innovative start-ups.
Following the approach and methodology applied by Cavallo et al. (2020)
and Sansone et al. (2020), a number of non-certified Bls was also included
to provide a more comprehensive overview of the incubation ecosystem
and to capture relevant practices occurring beyond certified incubation
programmes. These Bls were identified using secondary sources available
online. In particular, lists compiled by PNI-Cube?, Italia Startup Associa-
tion’, and Startup Geeks® were considered. Subsequently, a purposive sam-
pling strategy was adopted to retain only non-certified BIs that were most
actively engaged in the paradigms of OI and eco-innovation. To this end,
an analysis of secondary sources was conducted, including institutional
documents of the Bls (specifically, their regulations and, where available,
activity reports), websites, and press coverage. The analysis focused on the
presence of dedicated sections or information on OI and sustainability, re-
taining only those Bls that met the following three strict inclusion criteria:

2 The list of certified Italian Bls is available at the following link: https:/ /startup.registroimprese.
it/isin/static/startup /index.html?slideJump=33.

3 PNICube, the Italian association that brings together Bls and business plan competitions, pro-
vides an updated list of Italian Bls at: https:/ / www.pnicube.it/associati

4 Ttalia Startup, a non-profit association that supports and represents the Italian start-up ecosys-
tem, provides a list of Italian Bls at: https:/ /innovup.net/soci/

5 Startup Geeks is an Italian BI and pre-accelerator supporting start-ups through online pro-
grams, mentorship, and a dedicated community, and provides a list of Bls at: https:/ /www.
startupgeeks.it / incubatori-acceleratori-startup-in—italia/ #post-content-elementor
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(1) tenant selection strategy (sustainable focus): explicit prioritization
of start-ups whose projects address sustainable challenges or develop sus-
tainable technologies.

(2) service provision (OI orientation): formal provision of networking
and collaboration activities aimed at fostering knowledge exchange and
joint initiatives among incubated start-ups as well as between these start-
ups and external actors (e.g., corporations, research institutions, and other
ecosystem stakeholders), thereby supporting OI processes.

(3) institutional mission (sustainability commitment): explicit references
within the BI's mission, vision, official regulations, or public reports that
emphasize a strategic commitment to environmental and social sustain-
ability.

For both certified and non-certified Bls, no distinction was made be-
tween public or private nature; all types were considered in order to pro-
vide an extensive and detailed analysis of the phenomenon. Therefore, all
63 certified Bls were included, and 37 non-certified BIs were selected based
on the aforementioned purposive criteria.

3.2 Data Collection

An invitation to participate in the survey was sent to 100 Bls. The sur-
vey was administered to individuals holding key strategic or operational
roles within the BIs, specifically CEOs, Operations Directors, or Innovation
Managers. These roles were selected because they possess comprehensive
knowledge of the BI's strategic orientation toward sustainability, the spe-
cific incubation services provided, and the management of OI networks. 9
questionnaires could not be delivered due to incorrect contact information.
Consequently, 91 questionnaires were successfully administered to the tar-
get respondents. At the end of the process, a total of 23 valid responses
were received, corresponding to a response rate of 25.27%. Of the 23 re-
spondents, only 20 disclosed their identity and thus provided information
directly linked to the identification of the BI (e.g., geographical location).
The majority of organizations that agreed to participate in the study are
located in Southern Italy (39.13%), while 17.39% are based in Central Italy
and 30.43% in Northern Italy. For the remaining 13.04%, no information is
available due to the anonymity of Bls. Furthermore, the majority of the or-
ganizations that took part in the survey are private Bls (52.17%). Public Bls
account for 26.09% of the respondents, while public-private Bls represent
8.70%. In this case as well, information is unavailable on the remaining
13.04%.

The study was conducted through the administration of a questionnaire
for Bls, designed using the “Google Forms” platform. All participants were
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given the opportunity to remain anonymous, ensuring that any sensitive
information could be withheld from inclusion in the paper. The survey con-
sisted of 12 closed-ended questions. Where appropriate, the option “Other”
was provided, allowing respondents to freely supply an alternative answer
if none of the proposed categories applied. Some of the questions allowed
respondents to select one or more response options, others were dichoto-
mous (Yes/No), and still others were designed to measure specific phe-
nomena using a four or five-point Likert scale. The survey opened with a
brief description of the study and its underlying rationale, as well as a set
of practical instructions for completing the questionnaire. Some questions
were adapted based on two previous studies conducted by Auricchio et al.
(2014) and by Cirule & Uvarova (2022). The first section of the question-
naire included questions aimed at gathering information on the ability of
Bls to foster the development of eco-innovations among their incubated
start-ups. The second section focused on collecting data regarding the ca-
pacity of Bls to act as Ol intermediaries. Data collection took place between
March and September 2024. Before the actual administration of the ques-
tionnaire, a pilot test was conducted with four colleagues from the same
department, in order to evaluate and refine the survey design and question
wording, as well as to identify potential sources of bias (Dillman, 2013;
Forza, 2002). Table 1 provides an overview of the variables included in
the questionnaire, along with their respective modalities. For each modal-
ity, the table reports the main descriptive statistics, distinguishing between
certified and non-certified Bls.

6 As noted in Section 3.2, three of the 23 Bls did not disclose their identity, preventing their clas-
sification as either certified or non-certified.
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Tab.1. Questionnaire variables and descriptive statistics

Variables Modalities Statistics
Certified | Non-certified
All Bls Bls Bls
=23
@=23) | (ac10) (n=10)
Characteristics of the
Business Idea
Mean 4.26 4.40 4.20
SD (0.86) (0.84) (0.92)
Potential o.f the busi- MIN N 3 5
ness idea
i MAX 5 5 5
€%
;:13 E Median 4 5 4
U
g 3 Mean 413 4.40 3.80
£ %
23 SD (0.92) (0.70) (1.14)
< . .
RS Quality of the business MIN N 3 5
idea
MAX 5 5 5
Median 4 4,5 4
Mean 4.52 4.60 4.40
SD (0.85) (0.70) (1.07)
Characterlsn?s of the MIN N 3 5
entrepreneurial team
MAX 5 5 5
Median 5 5 5

7 A five-point Likert scale was used in line with Auricchio et al. (2014) to capture nuanced differ-
ences in the importance of selection criteria for incubated start-ups.
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Mean 3.39 3.30 3.40
SD (0.78) (0.95) (0.70)
Technological content
of the business idea MIN 2 2 2
MAX 5 5 4
Median 3 3 3.5
Mean 3.74 4.10 3.60
. SD (0.86) (0.88) (0.84)
Environmental
sustainability MIN 2 3 2
orientation MAX 5 5 5
Median 4 4 4
Mean 3.74 3.90 3.90
SD (0.81) (0.88) (0.57)
Social §usta1pab111ty MIN ’ 3 3
orientation
MAX 5 5 5
Median 4 4 4
Financial Resources
Available and Project
Development Stage
Mean 2.70 2.50 3.00
SD (1.15) (1.27) (1.15)
Project development MIN 1 1 1
stage
MAX 5 5 5
Median 3 2 3
Mean 2.43 2.70 2.20
SD (0.79) (0.82) (0.79)
Avalle'iblht}{ of debt MIN 1 5 1
financing
MAX 4 5 3
Median 2 2,5 2
Mean 2.65 2.80 2.50
SD (0.93) 0.79) (1.18)
Avallafki)ﬂlty f’f equity MIN 1 ’ 1
nancing
MAX 4 4 4
Median 3 3 3
Factors in Common with
the BI
Mean 2.78 2.80 2.90
Link between the SD (1.17) (114) (1.37)
start-up and a BI's MIN 1 1 1
partner organization MAX 5 4 5
Median 3 3 2.5
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Mean 3.22 3.40 3.10
Consistency with the sD (1.35) (1.17) (1.66)
business area in which MIN 1 2 1
the BI operates MAX 5 5 5
Median 4 3,5 4
Mean 3.21 3.40 3.20
Commitment in Promoting Sustainability Culture sD (0.52) (0.52) (0.42)
among Incubated Start-ups MIN 2 3 3
(Four-point Likert®) MAX 4 4 4
Median 3 3 3
Policy requiring
incubated stz?rt-upg to 26.09% 40.00% 20.00%
adopt sustainability
criteria
Financial support for
incubated start-ups
making significant 39.13% 50.00% 30.00%
sustainability
investments

Structured integration of
sustainability criteria in 69.57% 90.00% 70.00%
the selection phase

Technical support for
incubated start-ups
developing sustainable
products or services

95.65% 100.00% 100.00%

(% of Bls
providing

Consulting and training .
service)

on implementing
strategic sustainability
policies

65.22% 80.00% 60.00%

Organization of
events or workshops

on sustainable 73.91% 90.00% 80.00%
entrepreneurship and
eco-friendly practices

Services Promoting Sustainability among Incubated Start-ups

Collaboration with
external actors to 91.30% 100.00% 80.00%
promote sustainability

Periodic monitoring
of environmental
and social impact of
incubated start-ups

43.48% 50.00% 50.00%

8 A four-point Likert scale was used, providing a clearer forced-choice assessment without a
neutral midpoint, which is suitable for evaluating perceptions or opinions (Chyung et al., 2017).
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;..‘b Revisionist view 91.30% 100.00% 100.00%
[
E
-
® >
£g
£ 8 Adaptation view (% of Bls 8.70% 0.00% 0.00%
S & agreeing)
P =
R}
s
5
g
= Traditionalist view 0.00% 0.00% 0.00%
= Always 78.26% 90.00% 80.00%
E% s
(=%
i
28t
D =
%’8 :’0 Rarely (% of Bls) 21.74% 10.00% 20.00%
2w
£S5
= Never 0.00% 0.00% 0.00%
) Technical / Financial 50.73% 63.33% 53.33%
%.0 Support ’ ’ ’
._g
o Training and (intensity 0 0 0
g Mentoring Programs level)’ 72.05% 8143% 68.57%
=
S
:%' Networking 64.78% 64.00% 68.00%
- Yes, to a significant . .
£0 extent 60.87% 80.00% 50.00%
£ £
%2
z @ Yes, to a minor extent | (% of Bls) 26.09% 20.00% 40.00%
=g
g
£k
2 No plans 13.04% 0.00% 10.00%
Mean 3.09 3.10 3.20
BI's opinion on the level of utilization of SD (0.42) (0.32) (0.42)
networking services by incubated start-ups
(Four-point Likert”) MIN 2 3 3
MAX 4 4 4
Median 3 3 3

Source: Authors’ elaboration

9 Intensity level = number of selected options out of the total options available for each category
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4. Findings
4.1 Bls’ engagement in eco-sustainability practices

The analysis of selection criteria reveals that Bls adopt a multidimen-
sional approach in evaluating start-ups, balancing traditional business-
oriented parameters with emerging sustainability-related aspects. Specifi-
cally, 69.57% reported effectively structured integration of sustainability
criteria into the analysis and selection of start-ups. Adoption was higher
among certified Bls (90%) than among non-certified Bls (70%). Table 2 pre-
sents the importance attributed by Bls to the main selection criteria shown
in Table 1. The final evaluation was assigned based on the mean scores
reported in Table 1 (calculated using a five-point Likert scale) as follows:
from 1 to 2 (low level), from 2 to 3 (medium-low level), 3 (medium level),
from 3 to 4 (medium-high level), and from 4 to 5 (high level).

Tab.2. Start-up selection criteria adopted by Bls

Selection criterion Final assessment
All Bls Certified Bls Non-certified Bls
(n=23) (n=10) (n=10)
Characteristics of the Business Idea
Potential of the business idea High High High
Quality of the business idea High High Medium/High
Characteristics of the entrepreneurial High High High
team
Technological coirgc::t of the business Medium /High Medium/High | Medium/High
Environmental sttlis(:cimablhty orienta- Medium/High High Medium/High
Social sustainability orientation Medium/High Medium/High | Medium/High
Financial Resources Available and Project
Development Stage
Project development stage Medium /Low Medium/Low Medium
Availability of debt financing Medium/Low Medium/Low Medium/Low
Availability of equity financing Medium/Low Medium /Low Medium /Low
Factors in Common with the Bl
Link between the start-up and a BI's Medium/Low Medium/Low Medium/Low
partner organization
Consistency with the business area in . . . . . .
which the BI operates Medium/High Medium/High | Medium/High

Source: Authors’ elaboration
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Overall, high importance is attributed to several aspects of the business
idea, including its potential, quality, and the characteristics of the entrepre-
neurial team. Medium-to-high importance is assigned to the technological
content of the project, as well as to its level of social and environmental
sustainability orientation, with both factors receiving an identical average
score. This result suggests that Bls increasingly regard sustainability not as
a peripheral feature, but as a criterion comparable to technology in shaping
the attractiveness of entrepreneurial projects.

Conversely, medium-to-low importance is instead attributed to other
factors, such as the project’s stage of development and the availability of
financial resources in the form of debt or equity. Similarly, the existence of
links with the BI's partner organizations does not strongly influence the
selection of start-ups, whereas greater relevance is given to the coherence
of the project with the business area in which the BI operates. This indi-
cates that Bls are less concerned with immediate financial readiness or pre-
existing relational capital, focusing instead on the long-term coherence of
the project with their own strategic domain.

When distinguishing between certified and non-certified Bls, the over-
all importance levels are largely similar. Exceptions include the quality of
the business idea, for which non-certified Bls assign medium-to-high rath-
er than high importance, the project development stage, for which non-
certified Bls assign a medium level, compared to a medium-low level for
certified BIs, and the level of environmental sustainability orientation, for
which certified Bls assign a higher level than non-certified ones. The dif-
ferences between certified and non-certified Bls reflect their distinct priori-
ties and operational approaches. Certified Bls assign a higher importance
level to the quality of the business idea, which could be due to their need
to maintain strict performance standards entailed by their certified status.
Regarding the project development stage, they assign a lower importance
level, which may reflect a greater willingness to support projects at very
early stages. Being more structured and better resourced, certified Bls may
be less concerned with a project’s early-stage maturity and more willing to
incubate ideas from their inception. For the same reasons, they may also be
better equipped to support eco-innovative start-ups, making environmen-
tal sustainability a strategic pillar rather than a mere “plus”.

Consistent with their selection criteria, Bls report a strong commitment
to fostering a sustainability culture among the start-ups they support. Spe-
cifically, the majority (69.6%) indicate a moderate level of commitment,
while 26.1% declare a high level of commitment. Only a small fraction
(4.3%) report being slightly committed, and no BI indicates a lack of com-
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mitment. Accordingly, the average level of commitment, calculated on a
four-point Likert scale, is 3.21, with a relatively low standard deviation, in-
dicating a consistent and broadly shared dedication to promoting sustain-
ability among supported start-ups. When distinguishing between certified
and non-certified Bls, some differences emerge. Among certified Bls, 40%
report a high level of commitment and 60% a moderate level, resulting in
an average commitment score of 3.40. Among non-certified Bls, 20% report
a high level and 80% a moderate level, leading to a slightly lower aver-
age commitment score of 3.20. Although the difference is relatively small,
certified Bls appear somewhat more inclined to promote a sustainability
culture among their incubated start-ups.

Moreover, 26.09% of Bls have formal policies requiring incubated start-
ups to adopt specific ecological practices, indicating that this aspect is still
in its early stages. In detail, 40% of certified Bls report adopting such poli-
cies, compared to only 20% of non-certified Bls, confirming the previously
observed trend. Additionally, 43.48% of Bls periodically monitor the envi-
ronmental impact of their start-ups’ activities, suggesting that this practice
may expand in the coming years. In this case, certified and non-certified
Bls show similar behavior, as 50% in each group report conducting such
monitoring activities. Furthermore, 65.22% offer advisory and training
services to support the strategic implementation of sustainability policies.
In this regard, certified Bls (80%) exceed the percentage of non-certified
ones (60%). While only 39.13% provide financial support for sustainabili-
ty-related investments (50% among certified Bls compared to 30% among
non-certified Bls), 95.65% offer technical support, such as access to labora-
tories, tools, and advanced technologies to develop and refine innovations
(100% of both certified and non-certified Bls provide this service). Finally,
73.91% organize events or workshops on eco-sustainable entrepreneurship
(90% among certified Bls and 80% among non-certified ones), and 91.30%
collaborate with external organizations to foster a culture of sustainability
among their incubated start-ups (100% of certified Bls compared to 80%
of non-certified BIs). Overall, these results confirm the initial commitment
of Bls to promote sustainability, highlighting a trend likely to accelerate in
the coming years, with more organizations adopting formal sustainability
policies and monitoring practices. In particular, this commitment is evi-
dent among both certified and non-certified Bls, although a slightly higher
level of engagement emerges among certified Bls.

Finally, nearly all Bls (91.30%) agree with the “Ecological Modernization”
theory (Janicke, 2008; Zhu et al., 2012) and, consequently, with the “re-
visionist view” (Hermundsdottir & Aspelund, 2021), which posits that the
adoption of eco-innovations should not be arbitrary or merely a reactive
measure in response to new environmental regulations. Instead, it should
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be strategically planned to maximize firm performance. In contrast, 8.70%
of respondents believe that the development of eco-innovations is neces-
sary only to comply with environmental regulations (“adaptation view”),
and none of the Bls adopt the “traditionalist view”, which argues that de-
veloping such innovations entails only costs and provides no benefits to
firms (Hermundsdottir & Aspelund, 2021). When distinguishing between
certified and non-certified Bls, 100% of both groups agree with the “revi-
sionist view” . These results underscore the generally positive perception of
sustainability-related issues among Bls.

4.2 The role of Bls as Ol intermediaries

The data collected indicate a strong commitment by Bls to promoting OI
among their incubated start-ups, encouraging them to expand the bound-
aries of innovation. Specifically, 78.3% of Bls reported consistently adopt-
ing practices that foster the adoption of OI processes, while 21.7% reported
doing so only rarely, and none declared never adopting such practices.
More specifically, 90% of certified Bls reported consistently adopting these
practices and only 10% doing so rarely. Among non-certified Bls, the share
of those consistently adopting such practices decreases to 80%, while the
proportion reporting rare adoption rises to 20%. Moreover, 60.9% report-
ed planning substantial investments in OI, 26.1% indicated more limited
plans, and only 13% stated that they had no plans in this regard. More
specifically, 80% of certified Bls reported planning substantial investments,
while the remaining 20% indicated more limited investment plans. Among
non-certified Bls, the share planning substantial investments decreases to
50%, while 40% report more limited investment intentions and 10% state
that they do not plan to make such investments in the future.

Specifically, Bls adopt targeted practices to foster the development of
both internal and external innovation networks. Table 3 summarizes these
practices, classifying them according to the type of activity (Technical /Fi-
nancial Support; Training and Mentoring Programs; Networking) and the
type of innovation network (internal or external).
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Type of activity

External Innovation Network

Internal Innovation Network

Technical/
Financial
Support

Access to financial and/ or technical re-
sources (e.g., testing laboratories) to facili-
tate the acquisition of external innovations
and/or the development and commerciali-

zation of internal innovations

Provision of co-working spaces

Training and
Mentoring
Programs

Training and / or mentoring programs
aimed at fostering a culture of openness
and collaboration with external companies.
Training and / or mentoring on technology
transfer processes and intellectual property
management.

Support activities for drafting business
plans and pitch decks to present innova-
tions to potential partners and investors.

Training and / or mentoring pro-
grams on team building.
Training and / or mentoring pro-
grams designed to foster a co-
working culture among incubated
start-ups.

Networking

Organization of networking events with
universities, research centers, innovative
firms, and potential investors.
Consultancy services for the evaluation,
selection, and integration of external in-
novations.

Offering and dissemination of partnership
programs with external companies, univer-
sities, and other institutions (e.g., call for
start-ups, OI labs).

Promotion of incubated start-ups through
dedicated communication and marketing
channels.

Support in scouting activities for potential
external partners.
Development of an online platform ena-
bling incubated start-ups to articulate inno-
vation-related needs and challenges and to
showcase their innovations, while allowing
external firms to propose their innovations
as potential solutions or to request innova-

tions from the start-ups.

Organization of internal network-
ing events to foster interaction and
knowledge sharing among incu-
bated start-ups.
Organization of collaborative initia-
tives (internal co-creation projects
or those promoted by partner
organizations) among incubated
start-ups on technological topics
of shared interest, or aimed at joint
participation in regional, national,
and European funding schemes.
Creation of a consortium of start-
ups in which all members operate
according to the principle of “Peer
Innovation”.
Development of online platforms or
dedicated forums for the exchange
of resources and knowledge among
incubated start-ups.

Source: Authors’ elaboration
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A first set of practices revolves around technical and financial support,
enabling start-ups to access resources such as laboratories and specialized
facilities that facilitate the development and commercialization of internal
innovations, as well as the integration of external ones. The provision of
co-working spaces also serves as a key mechanism to nurture collabora-
tion within the BI environment. The intensity with which BIs adopt these
practices amounts to 50.73%. 63.33% of certified Bls report engaging in this
type of support, while the percentage decreases to 53.33% among non-cer-
tified Bls. Second, training and mentoring programs are widely deployed
to instill an OI mindset. Externally, these programs focus on technology
transfer, intellectual property management, and the development of busi-
ness plans and pitch decks to attract potential partners and investors. In-
ternally, they target team building and the cultivation of a collaborative
culture among start-ups sharing the incubation space. In this case, the
intensity level is high, reaching 72.05%. When considering certified Bls,
the percentage rises to 81.43%, while it stands at 68.57% for non-certified
ones. This suggests a stronger level of engagement in this area among certi-
fied Bls. Finally, networking practices emerge as the most diversified and
structured set of activities. Externally, Bls connect start-ups with universi-
ties, research centers, innovative firms, and investors through events, con-
sultancy services, partnership programs, and communication platforms.
They also support scouting activities and develop online platforms where
start-ups and external firms can match innovation needs and solutions. In-
ternally, networking initiatives foster interaction, knowledge sharing, and
resource exchange among incubated start-ups, facilitated by events and
dedicated online forums, collaborative co-creation projects, and the forma-
tion of consortia operating under a “Peer Innovation” approach. The inten-
sity level with which BIs provide networking services amounts to 64.78%.
In this area, certified and non-certified BIs show very similar levels, with a
slightly higher percentage among non-certified Bls (68%) compared to cer-
tified ones (64%). These insights are particularly relevant, as they directly
address the research gap concerning “how” Bls support OI among their
start-ups. However, only 13.04% of the Bls surveyed reported that their
start-ups fully and consistently exploit the networking services provided
(10% among certified BIs and 20% among non-certified ones), while 82.61%
stated that these services are used “fairly sufficiently” (90% for certified and
80% for non-certified Bls). Only 4.35% indicated a low level of utilization,
and none reported no utilization. Accordingly, the mean perceived level of
utilization, calculated on a four-point Likert scale, is 3.09 overall, 3.10 for cer-
tified BIs, and 3.20 for non-certified Bls. This finding aligns with the assump-
tion that a culture of Ol is still not deeply embedded within Italian firms.

Overall, a strong commitment by Bls to adopting practices that foster
the implementation of OI processes among their incubated start-ups can
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be highlighted. Specifically, the results show a higher level of engagement
among certified Bls compared to non-certified ones, although both catego-
ries are, on average, highly committed in this regard.

5. Discussion

Sustainability principles are increasingly central to the strategic priori-
ties of Bls. This shift is evident in the growing importance attributed to
sustainability-oriented innovation projects during the start-up selection
phase. Bls are also progressively adopting internal policies and practices
that foster a sustainability-oriented organizational culture, embedding this
approach as a foundational element in the business model development of
incubated start-ups. Accordingly, they provide targeted support through
consulting and training on sustainability, technical assistance, and the or-
ganization of related events. In doing so, Bls encourage start-ups to adopt
sustainability proactively as a strategic lever, consistent with evidence
that eco-innovation enhances firms’ economic and financial performance
(e.g., Appiah et al., 2025; Putu Aditya et al., 2025; Zairbani & Jaya Prakash,
2025). At the same time, they promote sustainability as an overarching
vision and mindset, embedding it throughout organizational processes
via a top-down approach. Therefore, the results of this study confirm the
growing role of Bls as organizations supporting the development of eco-
innovations by their incubated start-ups (Gliedt et al., 2018; Kanda et al.,
2018; Mukherjee et al., 2024). Although these initiatives are still at a devel-
opmental stage, their relevance is expected to increase in the coming years,
as sustainability is becoming intrinsically linked with the concept of start-
ups itself. According to the Social Innovation Monitor (2024), the number
of start-ups focused on sustainable innovation continues to grow steadily,
suggesting that BIs must increasingly align with evolving market expecta-
tions by placing greater emphasis on sustainability.

The findings also highlight the active role of Bls as OI intermediaries
(Conroy et al., 2023). Through networking services, Bls facilitate both in-
ternal and external innovation networks, enabling small firms to overcome
constraints related to limited resources and knowledge (Bergek & Nor-
rman, 2008; Bollingtoft & Ulhei, 2005; Cirule & Uvarova, 2022; Soetanto &
Jack, 2013). These services allow start-ups not only to transfer knowledge
and technologies outward, thus supporting established firms in develop-
ing eco-innovations (outbound OI), but also to acquire external knowledge
and technologies that accelerate and strengthen their internal eco-innova-
tion processes (inbound OI) (Chesbrough et al., 2006; Chesbrough, 2003).
Consequently, Bls” intermediation activities generate significant benefits
for local innovation ecosystems by promoting collaboration among diverse
actors and fostering eco-innovation development.
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In this sense, Bls contribute to the emergence of “sustainable innovation
ecosystems”, defined as dynamic networks of heterogeneous actors (e.g.,
firms, universities, research institutions, government bodies, and civil so-
ciety organizations) that collaboratively generate innovations addressing
major societal challenges while creating economic, environmental, and so-
cial value (Evans et al., 2017; Huy & Phuc, 2024; Stubbs & Cocklin, 2008)
The growing scholarly attention to this topic underscores its novelty and
increasing relevance in tackling contemporary global issues (Parahoo &
Ayyagari, 2022).

The results further indicate that certified Bls tend to be more commit-
ted to promoting a sustainability culture among their incubated start-ups,
as well as to adopting practices that foster the implementation of OI pro-
cesses. This outcome was somewhat expected, as certified Bls are required
to comply with legally established quality standards and criteria, which
generally translate into greater resources and a stronger organizational
structure compared to non-certified Bls. However, it is important to un-
derline that the difference is not particularly pronounced; non-certified Bls
also demonstrate a substantial level of commitment to both sustainability
and OI practices, confirming that engagement in these areas is widespread
across the BI population.

However, incubated start-ups do not yet fully exploit the services of-
fered by BIs, which may reflect a lack of established strategies and exper-
tise or, more broadly, the still-limited diffusion of OI practices in Italy (e.g.,
European Commission, 2024). Indeed, Italian firms are notably affected by
the “Not-Invented-Here” syndrome, a major barrier to OI adoption (Politec-
nico di Milano, 2024). This mindset leads companies to undervalue exter-
nal ideas and products, perceiving them as inferior to those developed in-
ternally. While start-ups generally possess greater organizational flexibility
and an inherent orientation toward innovation (Hojnik & Ruzzier, 2016;
Nuthalapati et al., 2020), this cognitive barrier prevents them from fully
leveraging the external networks provided by Bls. This opens an avenue
for future research exploring the factors shaping firms’ perceptions and
adoption of OI, particularly among incubated start-ups. Future studies
could also provide guidelines and best practices to support Bl managers in
integrating the OI paradigm more effectively into incubation programs, as
well as investigate start-ups’ satisfaction with networking services in the
Italian context.

Finally, it is important to note that OI collaborations within innovation
ecosystems do not always produce predictable outcomes, as results de-
pend on multiple factors, including partner type, industry sector, relative
bargaining power, and broader economic, institutional, cultural, and orga-
nizational contexts (e.g., Cricchio & Di Minin, 2025; Sears & Muhammad,
2024; Wallner-Drewitz & Menrad, 2011). Thus, the benefits of OI for eco-
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innovation are heterogeneous and context-specific. Moreover, OI processes
involve inherent risks, including relational challenges, coordination costs,
and significant time and financial investments (Enkel et al., 2009). Exces-
sive openness can increase managerial complexity, create dependence on
external knowledge, and heighten the risk of losing control over critical
resources such as expertise and intellectual property (Ben Arfi et al., 2018;
Enkel et al., 2009; Triguero et al., 2022). Therefore, a balanced approach
that combines open and closed innovation activities is essential to maxi-
mize the benefits of external collaboration while mitigating strategic and
operational risks (Ben Arfi et al., 2018; Enkel et al., 2009). Figure 1 provides
a graphical summary of the discussion.

Fig. 1. Bls as Drivers of Environmentally Sustainable OI

¢ Ol culture still emerging in Italian context. |

* Expertise in networking services not yet |
fully developed by incubators.

s Balancing open and closed innovation 1
processes due to inherent risks and 1
variable outcomes of Ol partnerships.

* Start-up selection process focused on eco-
sustainable projects.

* Promotion of an eco-sustainable culture
through internal activities and policies.

e Support in strategic implementation of
eco-innovations.

BUSINESS
INCUBATORS

FOSTER Ol PROCESSES
ADOPTION IN

FOSTER ECO-INNOVATION

INCUBATED START-UPS IN INCUBATED START-UPS

SUSTAINABLE
INNOVATION
ECOSYSTEMS

Source: Authors’ elaboration
6. Conclusions

This study explores the role of Bls, also acting as OI intermediaries,
in fostering eco-innovation among start-ups. The findings reveal that Bls
are increasingly committed to promoting a sustainability-oriented culture
within their incubated firms, making environmental engagement and re-
lated challenges central to their programs. Nevertheless, such practices re-
main at an early stage of development and require further time to become
fully institutionalized. By functioning as OI intermediaries, Bls facilitate
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knowledge and technology transfer between start-ups and other innova-
tion ecosystem actors, thereby contributing to the creation of robust and
sustainable ecosystems and accelerating the development of eco-inno-
vations across stakeholders. Finally, considering the distinction between
certified and non-certified Bls in the Italian context, both groups show a
high level of commitment to environmental sustainability and OI practices,
with certified Bls appearing slightly more engaged.

This research offers several implications.

From a theoretical perspective, this study makes multiple contribu-
tions to innovation management literature. First, it bridges three research
streams that have largely evolved in parallel (business incubation, OI, and
eco-innovation), thereby offering a more integrated perspective on how
BIs foster open eco-innovation. Second, it addresses a specific theoretical
gap concerning the “how” of OI intermediation. Rather than simply por-
traying Bls as facilitators, the study empirically identifies the mechanisms,
ranging from internal co-creation networks to external technology transfer
practices, through which BlIs operationalize OI to help start-ups overcome
resource constraints. Third, it contributes to the emerging debate on sus-
tainable innovation ecosystems by showing how Bls orchestrate heteroge-
neous actors to accelerate eco-oriented innovation processes, thereby en-
riching ecosystem-level theorization.

From a managerial perspective, BI managers should integrate environ-
mental sustainability criteria into start-up selection processes and provide
tailored services that support sustainability. Such practices enhance the at-
tractiveness of incubation programs, as an increasing number of start-ups
are developing core businesses focused on environmental solutions (Social
Innovation Monitor, 2024). Managers should also reinforce networking ser-
vices, which are becoming critical components of incubation activities. In
turn, start-up managers should actively exploit these networking opportu-
nities to overcome resource and competence constraints through collabora-
tion with external partners. This is particularly relevant for eco-innovation,
which can serve as a strategic lever for achieving competitive advantage.
Particularly, within the Italian framework, for non-certified Bls, specializ-
ing in eco-innovation and Ol services can serve as a crucial differentiation
strategy to attract high-potential start-ups. Conversely, certified Bls should
leverage their institutional recognition and established networks to act as
lead orchestrators in larger, sustainability-oriented OI ecosystems.

Policymakers should implement measures that strengthen local and
national innovation ecosystems by offering incentives for collaborative
eco-innovation practices among start-ups and established firms. They
should also support the creation of platforms and networks that facilitate
OI processes. Moreover, in the specific context of the Italian innovation
ecosystem, policymakers could consider integrating specific sustainability
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metrics into the legal requirements for granting or renewing the “certified”
status, thereby institutionalizing green practices at the ecosystem level.
Furthermore, targeted financial incentives and funding schemes should be
designed for Bls that actively promote sustainability (especially for non-
certified Bls aiming to upgrade their service portfolio towards green transi-
tion), thus fostering their development in this domain. Finally, investment
in training and awareness programs on sustainability and Ol is essential to
nurture a more open, responsible, and sustainability-oriented innovation
culture.

This study is not without limitations. First, it relies on a specific and
bounded sample of Italian Bls; therefore, the findings are deeply tied to
this geographical and institutional context and may not directly apply to
different international ecosystems. To address this, future research should
adopt a comparative approach, expanding the analysis to other European
or global contexts. Second, the analysis captures only the perspective of
Bls, excluding that of the incubated start-ups. Third, it adopts a descrip-
tive-survey approach. Future research could employ qualitative methods
(e.g., in-depth case studies) or quantitative ones (e.g., econometric models)
to provide deeper insights into the dynamics examined. Fourth, the data
are based on respondents’ self-perceptions; thus, complementary analyses
using objective indicators of start-ups’ economic performance and envi-
ronmental impact would offer a more comprehensive understanding.
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Abstract

Purpose: the paper aims at understanding which major
spheres of the authentic entrepreneur are impacted by Al
and develop a research agenda on these.
Design/methodology/approach: based on fundamental
principles of authentic entrepreneurship and Al's impact
on it, a semi-systematic literature review applying induc-
tive thematic analysis on 55 academic works has been de-
veloped, giving space for a wide discussion and a research
agenda for future studies.

Findings: four major spheres with significant implications
for authentic entrepreneurs have been identified: crafting
the authentic self in the Al-driven age; the social construc-
tion of authenticity in Al-mediated contexts; authentic en-
trepreneurial agency in human-Al co-creation; relational
climate and shared intent in Al-mediated entrepreneurship.
Practical and social implications: authentic entrepre-
neurs need to provide an answer to the transition opened
up in these domains in order to preserve their authenticity.
Originality of the study: the article enriches the scant
resources found in the specific intersection under inquiry.
Disclosing new domains that need investigation, it offers
some interesting insights for practitioners on which aspects
to take into account in Al adoption, for researchers where
to direct their focus.
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1. Introduction

Authenticity has long been a central theme in scholarly debate, inter-
preted through a variety of lenses—from objective/iconic views tied to
products and brands (Grayson & Martinec, 2004; Beverland, 2006; Ran-
fagni, 2018), to relational/indexical perspectives rooted in context and
recognition (Burresi et al., 2022). Beyond consumer objects, a rich stream
of research has also focused on the authentic individual, particularly in
leadership and entrepreneurship (Avolio & Gardner, 2005; Walumbwa et
al., 2008; Trilling, 2009; Gardner et al., 2005). In the latter, authenticity is
conceptualized not as a fixed trait, but as a dynamic process of self-con-
struction and moral alignment—one that integrates personal conscience,
vision, and values into everyday action (Ranfagni et al., 2018; Duffy & Dik,
2013). More specifically, authentic entrepreneurs are capable to ground
their actions in a deep coherence between personal values, ethical purpose
and business practice (Avolio & Gardner, 2005; Luthans & Avolio, 2003;
Gardner et al., 2021). Hence, the self-authentication process, which they
enact, reflects an inner tension between remaining faithful to one’s evolv-
ing self and negotiating the demands of markets and society (Alvesson &
Einola, 2019). In other terms, it implies a tradeoff between respecting one’s
personal identity and profoundly held values (Wagenschwanz, 2021) or
privileging one’s social identity and fitting with one’s environment and
the relations constituting it (Schmader & Sedikides, 2018). Consequently,
authenticity in entrepreneurship is not a given state, but a becoming—an
existential project that integrates personal conscience and social embed-
dedness.

At the same time, we are witnessing an unprecedented technological
shift driven by Artificial Intelligence (AI) (Menon, 2024; Ciacci et al., 2024).
Far from being a neutral tool, Al acts as a symbolic and relational media-
tor capable of influencing how individuals reflect, communicate, and re-
late to others. In particular, recent advancements in symbolic Al—such as
language models, recommender systems, and affective computing—inter-
vene in the very domains where authenticity takes shape: self-perception,
narrative construction, and social recognition (Sharon, 2013; Floridi, 2023).
Al is thus not only transforming business operations, but also reconfigur-
ing the conditions of being for entrepreneurs, with potential consequences
for identity, agency, and meaning making (Tonks, 2021; De Pisapia, 2024).

Studying the interplay between authenticity and Al in the entrepreneur-
ial domain is therefore urgent and timely. On one hand, authenticity re-
mains a key aspiration for entrepreneurs seeking meaningful and ethically
grounded ventures. On the other hand, the pervasive presence of Al calls
into question the extent to which these aspirations can be realized, medi-
ated, or even simulated by machines. Understanding how Al is adopted,
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appropriated as Kudina (2021) would say — meant as a way of interpreting
and attributing meaning to technologies —, is of paramount importance,
since it influences the authenticity of entrepreneurs. If it is, in fact, true
that Al impacts both personal and social dimensions of the self (Tonks,
2021; De Pisapia, 2024; Alexopoulos, 2024; Kouros & Papa, 2024; Kirk et
al., 2025), the way this set of technologies is appropriated may reverber-
ate on the way authenticity is interpreted by entrepreneurs translating in
the way business is conducted (O’Neil et al., 2022). Hence, this conver-
gence invites us to a deeper exploration of how authenticity and artificial
intelligence are increasingly intertwined in the entrepreneurial landscape.
Rather than treating them as separate or opposing domains, we consider
how they interact, influence one another, and open new conceptual and
practical tensions (Boddington, 2023). Accordingly, this study is guided by
the following research question: How does Artificial Intelligence influence
the processes of entrepreneurial authenticity, and what are the implications
for identity construction and authentic agency in contemporary entrepre-
neurship?

Exploration of such a domain has been possible by approaching aca-
demic works and perspectives that are multidisciplinary. This has been
done to reflect on the processes linking the triad Al-authenticity-entrepre-
neurship, which open up to transitions in society and make a call for the
development of a research agenda useful for setting future specific research
questions.

In order to do this, the first paragraphs of this paper (2.1 and 2.2) have
tried to summarize the major contributions that have given birth to what
implies authentic entrepreneurship. Then, the article moves towards ob-
serving the role of Al in entrepreneurship as a mediating factor to experi-
ence reality (3.1) and its impacts on the deepest self of individuals (3.2). At
this point, attention has been directed to a semi-systematic literature re-
view adopting an inductive thematic analysis carefully designed on the se-
lected 55 articles composing the final sample (4) (Jones et al., 2011; Snyder,
2019; Wong et al., 2013; Braun & Clarke, 2006; Naeem et al., 2023). Upon
these bases, a discussion has been stoked around the main entrepreneurial
spheres that are hit by AI and that disclose relevant considerations and
hypotheses for the authentic paradigm. The four thematic tracks detected
— 1- crafting the authentic self in the Al-driven age; 2- the social construc-
tion of authenticity in Al-mediated contexts; 3- authentic entrepreneurial
agency in human-AI co-creation; 4- relational climate and shared intent
in Al-mediated entrepreneurship — enrich literature concerning the nexus
Al-entrepreneurship-authenticity with a new prospective cut, that, to our
knowledge, has not been addressed in the academic debate yet. Simultane-
ously, findings open up to a series of reflections that withhold significant
managerial implications, among which: the risk to grow visionless compa-
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nies; the need to understand how to optimally match enterprises and Al
the necessity to understand what is this promising flexible structure about
which authors talk (capable of successfully embracing Al); and the call for
developing proper educational protocols for balancing human-AlI capabili-
ties (5). In conclusion, a set of interconnected research questions has been
proposed in order to fully embrace the changes brought forward by Als for
authentic entrepreneurs and stimulate further critical thinking (6).

2. Entrepreneurial Authenticity
2.1 Authenticity as a self-authentication process

Although in the past multiple schools of thought had emerged around
the concept of entrepreneurship and their respective position on the field
(Cunningham & Lischeron, 1991), today the entrepreneur is recognized as
a precise object of research. Such a personality can be analyzed for its mul-
tiplicity of aspects. As Gartner (1990) evidences, the debate about the na-
ture of entrepreneurship concentrates around some cardinal themes, from
its unique personality to the distinctive role of innovation, but what unites
all these perspectives is the recognition that entrepreneurship is an impor-
tant matter that may generate significant spillovers for society (van Praag
& Versloot, 2007; Gartner, 1990). Among the streams of thought there are
some that privilege the identity of entrepreneurs (Wagenschwanz, 2021)
and within these it is possible to recognize the stream of authentic entre-
preneurship.

The meaning of authentic entrepreneurship is something still signifi-
cantly debated. Although there’s a general consensus around some con-
ceptualizations that are considered to be forming the core construct of au-
thenticity (Walumbwa et al., 2008; Avolio & Gardner, 2005; Luthans & Avo-
lio, 2003; Avolio, Wernsing & Gardner, 2018; Walumbwa et al., 2011; Avolio
et al., 2004), authentic entrepreneurship remains a controversial theme of
debate. (Gardner & McCauley, 2022; Ford & Harding, 2011; Alvesson &
Einola, 2019; Gardner et al., 2021; Alvesson & Einola, 2024; Helmuth et al.,
2024). To optimally understand what it implies it is necessary to go beyond
the idea claimed by “The Great Person School of Entrepreneurship” (Cun-
ningham & Lischeron, 1991) and embrace a view that recognizes different
shades of grey between black and white, respecting the identity struggle
that happens at multiple levels (Wagenschwanz, 2021). In fact, philoso-
phers and psychologists teach us that authenticity develops through a pro-
cess and narrative of self-authentication—a bi-dimensional journey that
creates a dialogue between self-development and self-discovery (Arnould
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& Price, 2003; Ranfagni, 2018). This self-narrative is built through authenti-
cating acts that promote an integrated perspective on the individual. This
does not mean that people are unitary beings; rather, authenticity holisti-
cally fuses the different facets of identity into a coherent representation
(Arnould & Price, 2003; Shaw, 2010; Vannini & Franzese, 2008). A self-au-
thentication process can originate from an entrepreneur’s vocation or call-
ing. The whole process is typical to entrepreneurs who are not really driven
by economic profit and success, rather are pushed by a personal stimulus
of self-fulfilment or external forces linked to a sense of destiny and duty
(Duffy & Dik, 2013). Arguably, it is not possible to be born authentic. Au-
thenticity is a process and not a state (Ranfagni et al., 2018; Helmuth et al.,
2024; Shaw, 2010). This can push towards one’s true self even individuals
that have not yet clearly identified it. The dynamic never comes to an end
and has to be reinforced day by day, action by action, and value by val-
ue. However, it is undeniable that authenticity remains a deeply personal
subject, that is anchored to the beliefs and values embraced and, simul-
taneously, built by entrepreneurs in their identity (Wagenschwanz 2021).
That’s the reason why entrepreneurs who found themselves pursuing a
self-authenticating process may be literally animated by an (existential)
project. Adopting Heidegger’s words, “ent-werfen”, they implement acts
of projecting themselves toward possibilities, being always in the mode of
becoming, not fixed (Golomb, 1995; Kaufmann, 2016). They put in motion
a process of self-knowledge aimed at understanding who they are or what
they are becoming and, therefore, at keeping track of how their true self
evolves (Walumbwa et al., 2008; Akrivou et al., 2011). Remaining loyal to
their true self, without renegading thoughts, beliefs, ideas and values over
the course of time (Trilling, 2009), inspires entrepreneurs who seek authen-
ticity in doing business. Authors highlight how authentic beings experi-
ence personal growth establishing a feeling of control, hence demonstrating
personal autonomy and freedom from external and given conditions in
determining their actions (Shaw, 2023; Golomb, 1995; Kaufmann, 2016; Li
et al., 2023; Vannini & Franzese, 2008). Similarly, they are emotionally con-
nected as being “Dasein in der Welt” (Golomb, 1995; Michie & Gooty, 2005;
Vannini & Franzese, 2008; Kelly et al., 2022): they try to give meaning to
their self by immersing themselves in the environment and inhabiting it
(Shaw, 2023; Freeman & Auster, 2011; Vannini & Franzese, 2008; Jackson,
2005). As effects, they embed the environment in their beliefs and actions,
understanding how they evolve and how their aspirations can be attained.
While doing this, time assumes a fully interior value: in an authentic being,
past with its memories and its immersive processes “lives” of its present
time. It is part of the present moment and generates a temporal continuity
that drives potential future choices (Ranfagni et al., 2021; Jackson, 2005).
The relationships that he develops in time with others are circular: he gives
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to others in order to receive in terms of self-definition. As Atwijuka and
Caldwell (2017) point out, these entrepreneurs follow the ethic of ‘take care
of.” Expressed in relationships based on a reciprocal sense of responsibility,
it can be seen as moral reasoning that derives from the desire to maintain
mutual relationships with those affected by one’s actions. This ethic can be
found in the connections between people, and also in connections between
people and goods, the care of which generates effects that are conducive to
cultivating an individual growth (Atwijuka & Caldwell, 2017; Derry, 2005).

2.2 Authentic-self and its social recognition: impacts and paradoxes

“Das Ein” is ethically connected, evolving socially and temporally
over time. As Freeman and Auster (2011) argue, “authenticity be-
comes the project of finding this unique expression of our humanity
that takes account of both individual (and intra-psychic) and com-
munity (inter-subjective) aspirations” (p. 21). The entrepreneurial
self, emotionally and socially connected, requires external percep-
tion and acknowledgment. In fact, social recognition is essential for
the entrepreneur’s authenticity to materialize (Ranfagni et al., 2018;
Ranfagni, 2018; Burresi et al., 2022). As Edwards (2010) emphasizes,
the entrepreneurial self cannot be fully realized without the valida-
tion of others. Recognition, in this sense, is not merely about superfi-
cial approval but involves a deep, relational validation that confirms
the entrepreneur’s authenticity within the social context (Edwards,
2010; Erickson, 1995). This recognition validates the entrepreneurs’
alignment with their internal values and activates a participatory
process that transforms the entrepreneurs’ internal authenticity into
a socially acknowledged reality (Freeman & Auster, 2011; Derry,
2005; McPherson, 2013). Contextual fit is a pillar of authenticity, and
its absence may have significant negative repercussions on the self of
individuals (Schmader & Sedikides, 2018).

The effects of individual-context alignment can positively im-
pact the relationships between entrepreneurs and their communi-
ty. The formers act as role models whose actions—rooted in moral
courage—are emulated by followers (Hannah et al., 2011; Sekerka
& Bagozzi, 2007; Walker & Hennig, 2004). This process strengthens
organizational ties and fosters shared purpose (Avolio et al., 2004;
Freeman & Auster, 2015; Auster & Freeman, 2013). In organizations
led by authentic entrepreneurs, followers show higher engagement,
commitment, and loyalty due to the alignment between the lead-
er’s words and actions, reinforcing trust (Avolio & Gardner, 2005;
Luthans & Avolio, 2003). Additionally, recognized authenticity en-
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hances the emotional climate within the organization, generating
positive psychological states like trust, hope, and self-efficacy (Green
et al., 2003; Huy, 1999; Lenton et al., 2013; Luthans & Avolio, 2003;
Luthans, 2002; Walumbwa et al., 2011; Asghar et al., 2022; Yozi &
Mbokota, 2024). Followers report higher job satisfaction, emotional
well-being, and empowerment (Spreitzer, 1995), with authentic lead-
ers fostering psychological safety that promotes open communica-
tion and collaboration (Walumbwa et al., 2008; Luthans & Avolio,
2003; Zhu et al., 2009). Lastly, creativity thrives where authenticity is
nurtured (Xu et al., 2017). When employees trust that their leaders
value their contributions, they feel empowered to share ideas, take
risks, and innovate—positively impacting employee creativity and
innovative behaviour (Rego et al., 2014). Motivating leadership fur-
ther strengthens these effects (Gardner et al., 2011). The recognition
of the authentic self, although socially and emotionally connected, is
not automatic. Since authenticity in entrepreneurship is a dynamic,
context-dependent process shaped by social interactions and exter-
nal validation (Gardner et al., 2005; Liu et al., 2017), it can lead to the
recognition of an inauthentic self as authentic. Entrepreneurs may
craft narratives that align with societal expectations, leading their
actions to be perceived as authentic even if they are strategically
constructed (Rose & Wood, 2005; Hartmann & Ostberg, 2013). This
creates a situation where the appearance of authenticity may over-
shadow its genuine manifestation, complicating how authenticity is
recognized (paradox of situation) (Rose & Wood, 2005; Burresi et al.,
2022). Furthermore, entrepreneurs are often viewed as more authen-
tic when their image aligns closely with the values and identity of
their followers. The relatability of the entrepreneur to their audience
enhances their perceived authenticity (paradox of identification). It
follows that authenticity can sometimes be more about aligning with
external expectations than remaining true to one’s inner self (Rose
& Wood, 2005; Ranfagni & Guercini, 2014). Entrepreneurs may thus
feel pressure to adopt identities that resonate with their audience,
even if these identities differ from their own. Finally, entrepreneurs
are seen as more authentic when their actions seem natural and ef-
fortless, yet this perception often results from intentional construc-
tion. The behavior that appears spontaneous is frequently planned
and performed, creating a tension between the genuine self and the
crafted public persona. It ensures that authenticity can be manufac-
tured for strategic purposes, which undermines its true nature (para-
dox of production) (Rose & Wood, 2005; Ranfagni & Guercini, 2014).

Authenticity is vulnerable. Its realization depends on recognition,
and recognition is shaped by social expectations, audience align-
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ment, and performative dynamics (Rose & Wood, 2005; Gardner
et al., 2021). In this fragile balance, the self can be misunderstood,
strategically performed, or even fragmented—challenging the very
notion of a coherent true self. It is interesting to explore how, in an
era increasingly influenced by artificial intelligence—disembodied,
abstract, and predictive—, the emotionally and socially grounded
self confronts itself with the new tensions that may influence how
to preserve a human-centered, relational understanding of what it
means to be and to become.

3. Beyond Automation: the role of AI as a Techno-Symbolic Me-
diator of Authenticity

The relentless acceleration of Artificial Intelligence (AI) technolo-
gies has made any singular or stable definition increasingly elusive.
As a result, scholars often define Al in broad functional terms — as a
system capable of creating meaningful connections (from inter, “be-
tween,” and legere, “to choose”) that simulate or surpass human cog-
nitive capacities (Rani, 2020; Chen et al., 2022; Jiang et al., 2022). Yet
such functionalist views obscure deeper ontological tensions regard-
ing the very concept of “intelligence” (Tuo et al., 2021; Emmert-Streib
et al., 2020). Philosophical and psychological perspectives highlight
contrasting interpretations: essentialist frameworks often present Al
as a threat to human authenticity (Sharon, 2013), while transhuman-
ist narratives see it as a means to expand self-expression and human
potential (Sharon, 2013). A third position, methodological posthuman-
ism, offers a more nuanced view by emphasizing that the impact of
Al depends on how individuals and societies interpret, engage with,
and appropriate these technologies (Verbeek, 2005; Sharon, 2013).

In the context of entrepreneurship, technology has historically
been recognized as a fundamental element for innovation (Kuratko,
2023; Kahn, 2018). The latter is a central piece of the puzzle of en-
trepreneurial processes (Gartner, 1990) and is often the cornerstone
upon which businessmen develop companies (Nijssen, 2021). It's
not a chance that Klein (1977) defines the entrepreneur as “a broker
between what is economically desirable and technologically possible” (p.
187). Within such a framework, industry 4.0 seems to be the new big
question mark for entrepreneurs, especially Al, considered by some
authors as the new commodity of the 21st century (Di Fraia, 2020).
Al technologies span a wide spectrum — from narrowly specialized
systems (e.g., task-specific automation) to generative and adaptive
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forms capable of language, image, and decision support. All of them
find adoption across different sectors (Kim et al., 2022; Woschank et
al., 2020; Poalelungi et al., 2023; Dakalbab et al., 2024; Zhang et al.,
2021; Gligorea et al., 2023; Rasheed et al., 2021; Huang & Rust, 2021)
and their implementation is considered to be sharpening decision-
making, operations optimization, innovation, competitiveness, and
even creativity (Pfau & Rimpp, 2021; Weng et al., 2024; Kordon, 2020;
Reim et al., 2020; Giuggioli & Pellegrini, 2023).

We therefore distinguish between three functional types of AI: (1)
operational Al (e.g., robotic automation) (Russell & Norvig, 2020),
(2) logical or rule-based Al (e.g., neural-symbolic systems) (Besold
etal., 2017), and (3) linguistic or symbolic Al, such as foundation
models (Bommasani et al., 2021). These latter Al systems intervene
in the symbolic, reflective, and social dimensions of entrepreneurial
activity and may influence identity construction, narrative shaping,
and interpersonal perception. More specifically, these systems do
not merely automate decisions; they restructure how entrepreneurs
reflect, communicate, and are perceived, thereby impacting the co-
herence and credibility of their self. In this sense, symbolic and re-
lational Al such as transformer-based large language model (LLM),
recommender systems, sentiment analyzers, and affective comput-
ing tools, act as mediators in the entrepreneur’s negotiation with
themselves. More specifically, they trigger techno-symbolic self-
negotiation that is a reflective and socially-situated engagement be-
tween human intentionality and machine mediation. It follows that
they can act as both a lens and an amplifier for how authentic entre-
preneurs perceive and inhabit a technological environment fuelled
by Al applications.

Human and artificial intelligence constitute two fundamentally
distinct forms of intelligence. While both share techne (practical
knowledge) and episteme (analytical understanding), only humans
possess phronesis (practical wisdom), nous (intellect), and sophia
(reflective insight) — qualities that are indispensable for context-
sensitive and interpretive engagement with tools (Mancuso, 2024).
Moreover, this higher-order “beyond-intelligence”, or “thought”,
embeds the evolutionary history of individuals, their affective di-
mensions, tacit knowledge, and metaphorical reasoning (Shojaee et
al., 2025). Authenticity becomes a lens through which to understand
how entrepreneurs combine emotion, history, and passion with de-
personalizing cognitive tools. These tools can reshape the sense of
self, fostering technological dependency, superficial learning, and
blur boundaries between real and virtual realms — opening up risks
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of anxiety, depersonalization, and derealization (Tonks, 2021; Aar-
dema et al., 2006), as well as reducing the uniqueness of one’s own
experiences and compromising the individuality of the self (Alexo-
poulos, 2024). They may lead to a dissociation and misalignment be-
tween the subjective “I” and the composed “Me” (James, 1950) — that
is, between the material self, encompassing the body, possessions,
and technologies; the spiritual self, as the site of subjectivity and re-
flexivity; and the social self, comprising one’s perceived and attrib-
uted identities in relational contexts (Tonks, 2021; De Pisapia, 2024).
More specifically, on a social level, they find themselves navigating a
hybrid space composed of human intentions and algorithmic struc-
tures (Latour, 1999). Technological prostheses (Sharon, 2013) restruc-
ture modes of thinking and acting. They give rise to specific forms of
human-technology relations, which, according to Ihde’s (1990) tax-
onomy, can be grouped into four types. First, embodiment relations,
where Al systems become transparent extensions of the subject — for
example, decision-support algorithms that feel “invisible” yet sub-
tly guide choices. Second, hermeneutic relations, in which Al pro-
duces interpretable representations of reality, such as analytics dash-
boards that require human interpretation. Third, alterity relations,
where Al appears as an autonomous “other”, exemplified by col-
laborative robots. And finally, background relations, where Al oper-
ates invisibly in the background and becomes noticeable only when
something fails — as with continuous monitoring systems. The new
social network, defined by Brandtzaeg et al. (2025) as Al-individ-
ualism, may open space for individuals” psychosocial moratorium
(Kouros & Papa, 2024), but may also reduce interhuman relations
deeply necessary to discover one’s authenticity (Brandtzaeg et al.,
2024; Brandtzaeg et al., 2025; Kirk et al., 2025). This implies a change
in the entrepreneurial context with potential mismatch between the
latter and entrepreneurs’ social identity at self-concept fit level, goal
fit level, and social fit level (Schmader & Sedikides, 2018), impacting
their authenticity. Authentic entrepreneurs thus face a dual move-
ment: on one hand, Al can enable reflective isolation and introspec-
tion conducive to authenticity; on the other, it may erode interper-
sonal dialogue — a cornerstone of authentic development (Akrivou
et al., 2011; Chen & Lin, 2024). The entrepreneurial challenge lies in
consciously navigating these tensions, balancing introspection, re-
lational engagement, and critical technology use to sustain genuine
processes of self-realization and innovation (Sundar, 2020; Sharon,
2013; de Jong, 2020). The entrepreneurial authenticity building pro-
cess (O'Neil et al., 2022) definitely is at stake here.

146



4. Methodology

To comprehensively explore the intersection of artificial intel-
ligence (AI), authenticity, and entrepreneurship as an emerging
research domain, and to synthesize the existing literature on the
potential impact of Al on authentic entrepreneurial processes, we
conducted a qualitative semi-systematic literature review following
established methodological frameworks (Tranfield et al., 2003). The
ultimate goal was to develop a research agenda to stimulate future
investigations (Snyder, 2019). Semi-systematic, or narrative, litera-
ture review is a recognized qualitative methodological framework
that was selected for its effectiveness in consolidating fragmented
evidence in multidisciplinary topics (Snyder, 2019; Kraus et al., 2023;
Wong et al., 2013) and in supporting the formulation of research
agendas. Semi-systematic reviews occupy a middle ground between
traditional, highly subjective narrative reviews, and systematic high-
ly objective reviews. This methodology helps maintain a high degree
of objectivity while preserving the flexibility needed to capture valu-
able insights guided by the researchers’ intuition (Kraus et al., 2023;
Zunder, 2021). This methodological choice is also consistent with
the objectives of the present research: mapping existing themes on
the topic of reference, proposing a different interpretative angle on
emerging processes, and stimulating reflections for future studies.
These aims align with the purposes of narrative literature reviews as
observed by Baumeister and Leary (1997). To ensure analytical depth
and conceptual relevance, the review was complemented by an in-
ductive thematic analysis, based on the six-step protocol of Naeem
etal. (2023) and grounded in Braun and Clarke’s (2006) foundational
work. This dual strategy enabled the identification of latent themes,
emerging trends, and conceptual gaps. The overall process was
structured into three main stages: (1) review design, (2) review ex-
ecution, and (3) review analysis (Snyder, 2019; Tranfield et al., 2003).

4.1 Review Design — Objectives, Scope, and Search Strategy

The review began with a validation of the research question’s rel-
evance and originality, supported by the historical significance of the
topic and the lack of integrative studies addressing the Al-authen-
ticity—entrepreneurship nexus (Snyder, 2019; Tranfield et al., 2003).
The multidisciplinary nature of this intersection further justified a
structured and replicable methodological approach. A systematic
search protocol was then defined to ensure high-quality source se-
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lection while balancing breadth and specificity. In line with Jones et
al. (2011), the first stage consisted in the initial definition of a broad
search criterion, with the aim of progressively narrowing our focus
to the core domains of the review, namely “examining the interplay
between the three contexts of entrepreneurship, authenticity, and ar-
tificial intelligence and, especially, which implications does AI hold
on the authenticity of entrepreneurs.” Search terms were derived
from the literature at the intersection of these three domains (Jones et
al., 2011). Translated into Boolean operators (AND, OR), this meant
searching for articles using queries such as: (‘artificial intelligence’
OR “machine learning’) AND (‘entrepreneurship’) AND (‘authentic-
ity’ OR “authentic’). Additional combinations were applied in an ef-
fort to cover the different nuances and shades through which the
themes may emerge in such a blurred and cross-disciplinary area of
investigation. The search was conducted between October 2024 and
February 2025 across Scopus, Web of Science, and EBSCO, and cov-
ered publications between 2016 and 2025. The initial year (2016) was
chosen for its symbolic value: the moment when the wider public
first realised that deep learning could outperform the human brain,
following AlphaGo’s victory over Lee Sedol. Articles were includ-
ed if they: (1) were peer-reviewed; (2) were written in English; (3)
conceptually addressed at least two of the three core domains (Al
authenticity, entrepreneurship); and (4) provided theoretical, empiri-
cal, or conceptual insights rather than purely technical discussions.
Exclusion criteria involved non—peer-reviewed sources, conference
abstracts without full text, and works focused solely on technical Al
development without conceptual relevance.

These criteria were adopted from the outset to ensure conceptual
importance, given the vast and interdisciplinary nature of the key-
words involved (Snyder, 2019). At the same time, considering the
innovative and early-stage nature of the context under analysis and
the plausible lack of highly cited contributions, we chose to go be-
yond only highly impactful journals (Jones et al., 2011; Tranfield et
al., 2003) in order to broaden the number of articles that could be
scrutinized. This process yielded an initial corpus of 79 documents,
which served as the basis for further selection and analysis.
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4.2 Conducting the Review — Screening, Selection, and Inter-Coder Vali-
dation

A second round of screening was conducted to refine the initial
corpus and ensure conceptual alignment. First, the presence of dupli-
cates was checked manually and, when present, duplicates were re-
moved. Next, the three authors independently screened the abstracts
to exclude articles lacking substantive connection to the research fo-
cus. Subsequently, full-text reviews were carried out to assess theo-
retical depth and relevance (Jones et al., 2011). Studies addressing
solely technical aspects of Al were excluded unless they contributed
to understanding authenticity in entrepreneurial contexts (Tranfield
et al., 2003). In addition to this reductive process, backward and for-
ward snowballing was applied to identify additional sources. The
screening and selection procedures were independently carried out
by multiple researchers. Disagreements were discussed and resolved
through consensus meetings. All decisions were documented in a
shared Excel protocol to ensure transparency and replicability. The
final sample comprised 55 peer-reviewed articles, which form the
empirical and conceptual base for the thematic analysis and are pre-
sented in Appendix C.

4.3 Thematic Analysis and Conceptual Synthesis

The selected corpus was subjected to an inductive thematic analy-
sis, following best practices for qualitative synthesis (Braun & Clarke,
2006; Naeem et al., 2023; Krippendorff, 2004; Seuring & Gold, 2012).
Each article was treated as a unit of analysis (Jones et al., 2011). The
process began with open coding, independently performed by the
researchers to identify emergent categories. This step was reinforced
by the generation of brief descriptions of the main arguments and
the most interesting insights associated with each source (Ward et
al., 2009; Jones et al., 2011). The open coding process was considered
complete when the sources no longer provided additional, substan-
tially new insights and perspectives on the influence Al may have on
the authenticity of entrepreneurs (Kolbe & Burnett, 1991; Jones et al.,
2011). Subsequently, axial coding was applied, through which relat-
ed codes were grouped into higher-order themes. In line with Braun
and Clarke (2006), themes were deemed valid when they captured
something meaningful about the data in relation to the research ques-
tion and reflected a patterned conceptual response. These themes
were not extracted from their context; rather, they were identified
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in close connection with their original milieu and meaning (Jones
et al., 2011). To ensure intersubjective reliability, a collaborative tri-
angulation protocol was applied (Kolbe & Burnett, 1991): discrep-
ancies in coding were discussed and reconciled through consensus.
This phase also involved a systematic examination of the theoretical
frameworks, research designs, and empirical contributions across the
corpus. Rather than merely identifying surface-level topics, the goal
was to extract deeper thematic patterns and theoretical lenses—such
as entrepreneurial identity, Al ethics, sociotechnical imaginaries, and
authenticity as symbolic capital—that recur across studies. The ini-
tial phase of theme framing resulted in 15 themes, each accompanied
by a presentation of its conceptual substance. These codes were then
analysed again in a second aggregating stage, carefully scrutinized
to identify areas of connection between them that would hold theo-
retical relevance and build a coherent representation of the dynamics
under inquiry. This phase was repeated iteratively until arriving at
super-classes, each representing a different domain with connected
founding principles (Jones et al., 2011). Although discrete and mutu-
ally exclusive at an analytical level, the four major clusters obtained
are highly interconnected due to the nature of the phenomenon un-
der observation. The resulting conceptual structure informs both the
discussion and the forward-looking research agenda presented in
the final section (Snyder, 2019). In Appendix A a table summarizes
some of the main references that have been analyzed in order to de-
fine the thematic areas.

5. Results, Discussion, and Implications

Als ubiquity (Menon, 2024) impacts on the entrepreneurial sphere
starting from the very root of its nature, hence the individual dimen-
sion. Concurrently scholars have also evidenced a series of influ-
ences that extend from the individual to the organizational level,
impacting on businesses. The analysis of the chosen sample of 55
papers confirms this trend evidencing the emergence of four major
thematic tracks that present relevant implications for authentic en-
trepreneurs in an Al-based transition, that emerged from our litera-
ture review. These are more specifically: 1- crafting the authentic self
in the Al-driven age; 2- the social construction of authenticity in AI-
mediated contexts; 3- authentic entrepreneurial agency in human-Al
co-creation; 4- relational climate and shared intent in Al-mediated
entrepreneurship. All of them present significant implications for
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the entrepreneurial profile, especially for its authenticity. Figure 1
provides a visual synthesis of these four thematic tracks and their
conceptual relationships.

5.1 Crafting the Authentic Self in the Al-driven age

a. Thematic discussion

As artificial intelligence (AI) reshapes the spatial, temporal, and
relational structures of social life (Tonks, 2021; De Pisapia, 2024), en-
trepreneurs face the challenge of maintaining a coherent and cred-
ible sense of self in increasingly disaggregated environments. The
construction of entrepreneurial identity—already fluid and perform-
ative—is further complicated by digital infrastructures that both ex-
pose and mediate the self (Floridi, 2023; Menon, 2024). This themat-
ic cluster explores how Al-driven systems interact with, threaten,
and potentially support the enactment of authentic entrepreneurial
identities. Entrepreneurs today must negotiate multiple layers of
self-presentation, balancing visibility and intimacy in a landscape
marked by algorithmic logics. As noted by Mei and Genet (2024),
managing “frontstage” and “backstage” personas becomes crucial
for cultivating trust and credibility. Yet sociological perspectives
warn that hyperconnected environments increase the risk of identity
fragmentation, blurring the distinction between authentic expres-
sion and performative adaptation (Pedersen & Ritter, 2024). This is
exacerbated by the invisibilization of technology itself: Al systems
increasingly operate in the background, appearing seamless and nat-
ural while subtly shaping the conditions of entrepreneurial visibility
and communication (Beerends & Aydin, 2024). At a deeper level, the
temporality of human sense-making is disrupted. Technologies that
compress interaction timeframes and generate seemingly human
content challenge entrepreneurs’ capacity to ground their decisions
in critical, value-laden reflection (Barthelmefl & Furbach, 2023; Ped-
ersen & Ritter, 2024). Al-generated artifacts—whether texts, images,
or simulations—now often mimic human output with such fidelity
that their artificial nature becomes imperceptible, calling into ques-
tion the provenance of meaning and the boundaries of authorship.
Literature increasingly addresses the psychological and ethical impli-
cations of this mediated identity work. The risks include alienation,
depersonalization, emotional disengagement, and erosion of agency
(De Pisapia, 2024; Bonicalzi et al., 2023; Sundar, 2020). In response,
some scholars call for deceleration and deliberate self-examination
as a way to sustain inner alignment and restore “self-authenticating
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acts” (de Jong, 2020; Wang et al., 2024). Others explore alternative
design philosophies: Beerends and Aydin (2024), for instance, sug-
gest embracing the inherent inauthenticity of Al rather than striving
to humanize it — a move that reframes Al not as a flawed imitation
of the human, but as a distinct interlocutor. Individual responses to
Al vary widely, shaped by entrepreneurial personality, risk orienta-
tion, and beliefs about authenticity. Cotter (2019) shows how digital
entrepreneurs develop different visibility strategies based on their
interpretation of algorithmic logics, creating tensions between expo-
sure and control. Similarly, Chukwuka and Igweh (2024), Knox et
al. (2023), and Upadhyay et al. (2022) highlight how traits like extra-
version or openness to experience correlate with greater willingness
to adopt Al tools, while risk aversion or low ambiguity tolerance
may inhibit integration. However, excessive reliance on Al can lead
to standardization, loss of symbolic authorship, and brand dilution
(Chen & Zhang, 2024; Menon, 2024; Marino et al., 2024). When out-
puts are accurate but devoid of internal reflection, the entrepreneur
risks delegating key dimensions of identity construction to systems
incapable of self-awareness, value evaluation, or intentionality (Dep-
tula et al., 2025; Tamang & Singh, 2024; Lee et al., 2023; Noponen et
al., 2023). The result is a hollow form of authenticity—what some
define as “perceived” but not “lived” authenticity—where meaning
is simulated rather than generated from within. Ultimately, the ques-
tion is not whether entrepreneurs will use Al, but how they will do
so in ways that preserve autonomy and coherence. The integration
of Al into entrepreneurial practices thus demands more than tech-
nical proficiency; it requires an ongoing interpretive effort to safe-
guard the consistency of the entrepreneurial self in a context increas-
ingly saturated with synthetic intelligences (Sundar, 2020; Bonicalzi
et al.,, 2023). Whether authenticity becomes a negotiable trait or a
non-negotiable compass remains a defining question for the entre-
preneurial subject in the age of AL

In sum, this cluster shows that in an Al-driven age, entrepreneur-
ial authenticity depends on preserving spaces for slow, value-laden
reflection that allow the self—rather than the algorithm—to remain
the primary author of identity.

b. Managerial implications

The process, already activated in the pre-Al digital age, for which
subjects must deal with hybrid environments (Pedersen & Ritter,
2024; Floridi, 2023), is now further exacerbated. If previously the on-
line and offline worlds got to merge together and actions became
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real no matter which the domain of reference, virtual or physical;
today, virtual agents can even operate on human behalf, as well as
literally become non-human relational agents with whom to interact
(Murtinu & De Massis, 2025). Al adoption has been evidenced as de-
pending on the entrepreneurial orientation and disposition to actu-
ally embrace this technology. It has, in fact, been highlighted that dif-
ferent profiles may respond differently to technological innovations
(Chukwuka & Igweh, 2024; Knox et al., 2023; Chen & Zhang, 2024).
Based on the way entrepreneurs will present themselves through
these tools, whether fully adopting or refusing them, will define the
way business processes are dealt, from the creation of value for the
final customer — e.g., chatbot-related services vs human interaction
— to HR practices, defining the way the company is positioned and
how stakeholders perceive the identity of entrepreneurs. Without
the capacity to critically manage the implementation of these tools,
entrepreneurs risk diluting their identity, with potential threats like
standardization. If all processes are delegated to Al without any sort
of human reflection and consciousness, the human value risks to
be lost and authenticity broken down in multiple pieces, as Joseph
(2025) states through its definition of algorithmic self. Similar pro-
cesses may even push the entrepreneur to a state in which he loses
the reins of his/her enterprise and, mostly, its vision, leaving the
company filled by a void of senseless actions that are driven by al-
gorithmic logic and no real human intent or value. Such a state may
really mine the foundations of the company and its long-term devel-
opment, considering the established correlation between vision and
company performance (Baum et al., 1998).

5.2 The Social Construction of Authenticity in Al-mediated contexts

a. Thematic discussion

Authentic individuals, even when fully immersed in their envi-
ronment, are only perceived as authentic if they are socially recog-
nized as such (Helmuth et al., 2024; Erickson, 1995; Mei & Genet,
2024; Noponen et al., 2023). This underscores the central role of ex-
ternal recognition—a concept gaining prominence in literature—as
a necessary condition for entrepreneurial authenticity to hold social
and market value. In the digital context, however, this recognition
is increasingly fragile. The adoption of Al can compromise the per-
ception of “truth” and human warmth traditionally associated with
the entrepreneurial brand. Scholars highlight how Al technologies
are capable of making entirely artificial content appear authentic to
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others—a phenomenon known as “Al-thenticity”—with significant
effects on consumer behavior (Pedersen & Ritter, 2024; Bui et al.,
2024; Xia et al., 2024). Digital authenticity, in this view, refers to “the
perceived quality of being real and true based on the seeming con-
nection between a digital entity and a physical person, place and/
or time” (Pedersen & Ritter, 2024, p. 165). What changes is not only
the perception of authenticity, but also the interface and structure of
connection: no longer rooted in exclusively physical or embodied
contexts, these connections emerge within hybrid realities, where Al
acts as both a potential enabler and a threat. It can amplify perceived
authenticity—or erode it—even when grounded in genuine self-ex-
pression.

Scholars (Giuggioli & Pellegrini, 2023; Lee & Kim, 2024) evidence
that Al-thentic solutions that appear too artificial fail to create others’
self-identification (Gongalves et al., 2025; Deptula et al., 2025; Jago,
2019; Sundar, 2020; Lee & Kim, 2024). A way to surpass this para-
dox relies in the capacity of implementing transparent Al systems
(Liu, 2021; Sundar, 2020) and transmitting humanity and personality
through it (Knox et al., 2023; Liu, 2021). More precisely, Deptula et
al. (2025), Jago et al. (2022) and Jago (2019) claim that entrepreneurs
should valorize real-world experiences, emphasize human centered-
ness in their narratives (both of entrepreneurs and followers), strive
for “good enough” rather than perfection — Als have a natural ten-
dency towards perfection that annihilates human creativity, innova-
tion, and personal spirit -, and emphasize unique personality and
style. To this purpose Cotter (2019) evidences the need for develop-
ing explicit strategies around algorithms, studying them in depth
and providing a response to them. Empowering technology with hu-
man touch, algorithms with storytelling, and increasing speed with
dynamics of slowing down, and vice versa (de Jong, 2020), would
allow to generate self-authenticating acts also in Al age.

Self-authentication acts with underlying Al communicational
processes will be recognized if, although the non-human nature,
it is possible to perceive a substantive self-consciousness (Chen &
Zhang, 2024). Als, in fact, aren’t capable of moral evaluation and
free decision-making ability yet (Chen & Zhang, 2024, p. 291; Harari,
2024; Schonecker & Kim, 2022; Satyawan & Iswati, 2023). Indeed, Als
lacks reflexive (self-awareness) capabilities in most cases (Todariya,
2024; Dehaene et al., 2021; Zhang, 2022). On the other hand, humans
possess practical wisdom — phronesis — (the capacity to acknowledge
the surrounding context and adapting to these complexities), virtu-
ousness (are capable of interpreting and pondering socio-cultural
norms) — arete -, and embody goodwill — eudanoia — (are self-direct-
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ed but capable of embodying values shared with others), as well as
empathy (Kelly, 2023), intuition (Giuggioli & Pellegrini, 2023), pro-
active thinking (Wang et al., 2024), creativity and spontaneity (Dep-
tula et al., 2025), teleonomy and autopoiesis (Marino et al.,2024), all
human distinctive qualities that should be valorized and preserved
to obtain a competitive advantage, allowing entrepreneurs to self-
authenticate differentiating in markets saturated by algorithmic con-
tent and Al-driven communication.

Some authors even believe Al should be taken as support to au-
thentic leadership instead of substitution (Noponen et al., 2023; Kel-
ly, 2023; Titareva, 2021; Shepherd & Majchrzak, 2022). Kelly (2023)
makes an ulterior remark about authentic entrepreneurs, evidencing
how their mindfulness may allow to better understand the implica-
tions of technology for humanity and integrate humanity and Al the
best way possible. It might be potentially interesting to disclose how
this may be achieved.

Overall, this cluster shows that in Al-mediated contexts where
Al-thenticity unsettles external validation, entrepreneurs can sus-
tain credible authenticity only by making their distinctive human
qualities visible and using Al as a transparent, supportive extension
rather than a substitute for the self.

b. Managerial implications

Concerning “the social construction of authenticity in Al-mediat-
ed contexts”, entrepreneurial insights and suggestions are strongly
related to the first thematic cluster. Since it is acknowledged that au-
thenticity is a socially constructed perception, it is fundamental for
entrepreneurs to optimally manage the practices in which Al gets
embedded considering the risk of being perceived as inauthentic
(Pedersen & Ritter, 2024; Bui et al., 2024; Xia et al., 2024). In such dy-
namics, it is therefore highly suggested to maintain human qualities
and implement Al as a supportive element to the domains in which
human capacities are limited due to inevitable cognitive processes.
On the other hand, if AI's support is flanked by the valorization of
human critical thinking, creativity, self-awareness and reflexivity the
authenticity of entrepreneurs may be elevated to a whole new level
in which AI becomes a tool for being perceived as authentic instead
of being driven away from one’s self (Kelly, 2023), increasing at the
same time performances and authenticity perception with its added
value. Entrepreneurs should carefully examine the available Al sys-
tems and understand which is the best one for the needs of their
company — where it can improve human qualities — and which al-
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low for the preservation of distinctive human capacities that are not
suffocated by algorithms, rather empowered. This implies the need
for deeply understanding the available solutions with their pros and
cons in order to make the best choice, since for the moment no artifi-
cial intelligence comes without a drawback.

5.3 Authentic Entrepreneurial Agency in Human-AI Co-creation

a. Thematic discussion

In this cluster, authenticity is not seen in its self-expressive dimen-
sions, rather as a relational competence that enables entrepreneurs to
engage meaningfully in human—AI collaborative processes. Moreo-
ver, authenticity is defined by self-awareness, meta-cognition, do-
main cognizance, and internalized moral perspective, whereas the
authentic entrepreneur is positioned as the “captain” steering co-
creative systems and shared planning with artificial agents (Ge et
al., 2022; Knox et al., 2023). Such qualities - captured in Knox et al.’s
concept of cognitive agility - may allow entrepreneurs to act as inter-
pretive filters, grounding Al-enabled outputs in the entrepreneur’s
project and ethical framework (Chen & Zhang, 2024; Chukwuka &
Igweh, 2024; Obschonka & Audretsch, 2020, Redondo-Rodriguez,
2024). It also could act as a mean to: a) set ethical boundaries and
initial parameters for Al deployment and ensure systems operate
within human-led intentions (Maadi et al., 2021; Noponen et al.,
2023; Shepherd & Majchrzak, 2022), and b) safeguard human-centric
values such as emotional connection, transparency, and context sen-
sitivity, especially in decision-making processes mediated by Al (de
Jong, 2020; Sundar, 2020; Liu, 2021).

This relational view of authenticity generates a shift from seeing
Al as a passive technological backdrop to recognizing it as an active,
dialogical partner in co-creative entrepreneurial processes (Giuggioli
& Pellegrini, 2023; Rezwana & Mabher, 2023; Schonecker & Kim, 2022;
Sundar, 2020; Wang et al., 2024; Crockett, 2024; Floridi, 2023). The
entrepreneur does not limit himself to a mere implementation of Al
systems, but shapes their meaning, purpose, and trajectory through
intentional, value-driven engagement. Such co-creation pushes to
investigate how the entrepreneur can think and act to maintain a
continuous interpretive stance—reading, adjusting, and reorient-
ing Al behavior in light of evolving goals, contextual dynamics, and
ethical commitments (Rezwana & Mabher, 2023; Van Berkel, Skov &
Kjeldskov, 2021). In this perspective, self-consciousness could be the
hinge that connects technical competence with value-based leader-
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ship (Knox et al., 2023; Chen & Zhang, 2024; Ge et al., 2022). It enables
entrepreneurs to navigate complex, hybrid environments—where
agency is distributed between human and artificial actors—without
relinquishing authorship or accountability. The emerging co-creative
dynamic unfolds across multiple levels of analysis: micro (individu-
al interactions), meso (organizational structures), and macro (socio-
cultural systems) (Ge et al., 2022). As scholars highlight authentic en-
trepreneurs will find themselves at operating across these layers to
ensure coherence between internal self-understanding and external
system design (de Jong, 2020)— and their challenge will be the one
of maintaining alignment between who they are, what they stand
for, and how intelligent systems are deployed. Particularly intrigu-
ing will be understanding how the authentic entrepreneur does not
lose control to automation, reclaiming authorship by embedding re-
lational agency at the heart of Al adoption. Authenticity, in this light,
may emerge as not diminished by technology, but enacted through
intentional, situated, and dialogical engagement. Simultaneously, it
may also carry a potential change at the very bases of its paradigm.

Thus, this cluster shows that as Al becomes a new agentic and
relational actor, authentic entrepreneurial agency rests on deeply
self-aware leaders who design co-creative systems in which humans
remain in the driver’s seat of meaning, ethics, and direction.

b. Managerial implications

An “authentic entrepreneurial agency in human-Al cooperation” can
be reached only when recognizing a series of necessary adaptations
that must happen in the entrepreneurial strategies and in their com-
panies. These modifications are needed because of the agentic nature
of Al, that, substituting the human one in a series of tasks, challenges
the assumption of full autonomy of human action (Giuggioli & Pel-
legrini, 2023). These tools are capable of driving and steering human
decision-making and practices due to their artificial agency (Floridi,
2023). This calls for an unprecedented need for understanding how
to cooperate with these actors. In such a cooperation the first thing
that entrepreneurs must define is whether they will consider Al as a
mere instrumental factor or a player to which attribute some higher
status compared, for example, to a mouse and a computer. Especial-
ly if recognizing some agency to Al, it becomes a priority for en-
trepreneurs to design co-creative systems in which the human sub-
ject remains in the driving seat of projects and activities, that he can
manage thanks to its distinctive qualities (Ge et al., 2022; Knox et al.,
2023). However, the activity of designing similar systems is not easy
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to be done, since different typologies of Al — human-inspired, hu-
manized, and analytical (Kaplan & Haenlein, 2019) — can be inserted
in the entrepreneurial journey and a careful balancing between the
entrepreneurs’ needs and the opportunities disclosed by Al is need-
ed. Entrepreneurial processes need therefore to be redefined and
should be based on flexible and agile structures ever more impellent
to host artificial agents and make them fully merge with the environ-
ment of application (Ge et al., 2022). Simultaneously, the promised
positive benefits of artificial intelligence can be reached only through
the development of multidisciplinary teams that are not anchored
in their respective fields of action and a process of training and Al-
literacy that allows to interpret the data obtained and protect against
the well-known hallucinations (Rady et al., 2026). Another way for
protecting entrepreneurial action from Al-related mistakes is rely-
ing on transparent systems in which the black box of algorithms is
opened up to the public and clearly presents its limits and poten-
tials. Similarly, co-designed Als, meant as tools developed in order
to respond to the specific requests of the individuals (Pucci et al.,
2024), are needed and may be obtained through a constant dialogue
between developers and leaders (Knox et al., 2023). Not by chance,
such systems allow the autonomous definition of a set of boundaries
and rules before the actual launch of Al, which entrepreneurs need
to identify before starting co-creating in the human-Al dialogue
(Maadi et al., 2021).

5.4 Relational Climate and Shared Intent in AI-Mediated
Entrepreneurship

a. Thematic discussion

The development of responsible and innovative Al adoption paths
requires more than technical infrastructure: it demands the cultiva-
tion of a relational climate where shared intent, dialogical openness,
and emotional connection guide how intelligent systems are de-
signed and deployed. Scholars explore how the role of the entrepre-
neur using Al could remain that of a cultural enabler in companies
and as such capable of shaping organizational settings that favor
co-creation and long-term alignment between human and artificial
agents (de Jong, 2020). It is renowned that authentic entrepreneurs
endowed with reflective leadership qualities (Avolio & Gardner,
2005), are particularly suited to this task. Their ability to cultivate
meaningful relationships and emotional alignment resonates with
organizational values such as experience, wholeness, and wisdom
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(de Jong, 2020; Salinas-Navarro et al., 2024; Shepherd & Majchrzak,
2022). These values are not abstract ideals but are conceived as design
principles for entrepreneurial ecosystems capable of accommodat-
ing artificial agency without losing human intentionality and moral
anchoring (Freeman & Auster, 2011; Derry, 2005). In this landscape,
Knox et al. (2023) propose the OLB model as an operational structure
for building shared mental models between entrepreneurs and Al
developers. This structure includes three pillars that are: 1) O (Ori-
enting): the ability to maintain a holistic perspective, underpinned
by balanced information processing; 2) L (Locating): the skill to iden-
tify and respect others’ needs and limits, closely tied to transparency;
and 3) B (Bridging): the disposition to co-adapt and co-learn, echoing
the poetic dimension of human relationships in organizational life.
Such frameworks foreground the need for entrepreneurs to act not
as solitary decision-makers but as dialogical nodes within distribut-
ed systems of agency (Noponen, 2019; Noponen et al., 2023). Within
this view, the cultivation of positive psychological states (Knox et al.,
2023), critical and dialogical pedagogies (Kelly, 2023; Titareva, 2021),
and reflective learning (de Jong, 2020; Wang et al., 2024) emerge as
necessary conditions for preparing both leaders and followers to
participate meaningfully in human-AI collaboration. Education be-
comes not merely instrumental but existential, aiming to develop in-
dividuals capable of relational reflexivity and collective alignment.
Ultimately, only such a culture—distributed, intentional, and emo-
tionally attuned—can generate the flexible and agile organizational
structures needed to enact bricolage: the adaptive recombination of
human and technological elements in entrepreneurial practice (Ge et
al., 2022; Delponte, 2018; Giuggioli & Pellegrini, 2023; Kiani, 2024).
This perspective does not deny the risks associated with Al—ethical
opacity, automation bias, responsibility gaps (Bostrom & Yudkowsky,
2018; Marino et al., 2024; Schonecker & Kim, 2022; Floridi, 2023; Stahl
et al., 2023; Chesterman, 2020; Zuboff & Bassotti, 2019; Crouch, 2019;
Cath et al., 2018; Werthner et al., 2024)—but situates their mitigation
in the entrepreneur’s capacity to maintain authorship through situ-
ated relational agency. As Harari (2024) remind us, “[...] when we
write the code of a computer, we don’t limit ourselves to project a
product. We redesign politics, society, and culture [...]” (p. 296). The
entrepreneur, therefore, must not only implement AI but also shape
its cultural implications—ensuring that the systems they co-create
remain attuned to the human meanings they are intended to serve.
Ultimately, this cluster shows that fostering a relational climate
and shared intent in Al-mediated entrepreneurship requires reflec-
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tive leadership and robust digital education that render Al’s invis-
ible risks thinkable and align technological choices with collectively
endorsed values.

b. Managerial implications

To generate a “relational climate and shared intent in Al-mediated
entrepreneurship” it is necessary that entrepreneurs share generally
acknowledged ethical values and principles — such as the ones of
beneficence, non-maleficence, autonomy, justice, explicability, and
more (Floridi, 2023) — that make them capable of recognizing Al
for its benefits, but also its threats (Beerends & Aydin, 2024; Harari,
2024). This requires campaigns by governments and institutions,
as well as educational programs pursued and developed by entre-
preneurs themselves. In this, authentic entrepreneurs may be more
prone to understanding how to use Al for good. These educational
campaigns should aim at developing on-field related skills necessary
to master Al tools, as well as frameworks and models of behaviour,
such as Knox et al. (2023)’s OLB framework. However, all of these
rely on wider capacities to develop diametrically opposed sensibili-
ties to the ones of Al, hence the ability to slow down, expand self-
awareness and improve relational connection (de Jong, 2020). This
would allow to grow entrepreneurs capable of balancing human and
technological peculiarities through a holistic approach that devel-
ops a proper entrepreneurial culture. Educational programs are once
again starting point for optimally completing a process of bricolage
(Ge et al., 2022).
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6. Research Agenda: Rethinking Authenticity in the Age of AI-En-
hanced Entrepreneurship

The interplay between authenticity and artificial intelligence in
entrepreneurship opens a fertile space for theoretical refinement and
empirical inquiry. As the preceding clusters suggest, Al not only me-
diates entrepreneurial practices but also reconfigures the temporal,
relational, and moral dimensions of the authentic self. In light of this,
a research agenda must explore how authenticity is redefined, nego-
tiated, and enacted within Al-mediated contexts. Below, we outline
six interconnected thematic directions that warrant further investi-
gation. These have been reported also in Appendix B, which con-
nects the research agenda with the thematic discussion and the basic
theoretical contribution used as starting point for our paper.

e Reflexive Narratives in Al-mediated Self-authentication.

Entrepreneurial authenticity has traditionally been anchored in
reflexive narratives that allow individuals to interpret, integrate,
and perform their evolving identities. The integration of symbolic Al
(e.g., language models, recommender systems) may support these
dynamics but may also challenge these processes considering the
potential deriving identity dilution and blurring. This highlights a
need for preserving self-authenticating acts also in Al-age, achiev-
able by totally embracing the new technological paradigm or adopt-
ing different still unrealized roads. Future research could investi-
gate how Al-mediated self-authentication trajectories unfold, and
how entrepreneurs navigate between introspection and algorithmic
feedback loops. Do these narratives foster connection, virtue, and
an authentic experience of time—or do they fragment the self and
accelerate performativity? How does algorithmic feedback influence
selfnarratives, and to what extent entrepreneurs develop a “techno-
symbolic negotiation” with AI? How do entrepreneurs’ personality
differences modulate the ability to preserve authenticity under algo-
rithmic assistance?

* Emotional Resonance and Rational-Automated Systems: A

Tension to Explore.

Authenticity, as discussed in the literature, is emotionally embed-
ded, socially connected, and temporally grounded. Al systems, by
contrast, operate through rational logic and disembodied automa-
tion. This raises the ontological question of whether—and how—
authentic relations can emerge in interactions through non-human
agents. Is a transparent process sufficient condition to reconcile an
emotionally grounded self with affectively neutral technologies?
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How can human personalities build meaningful connections through
Al-thentic relations? How do mindfulness training programmes in-
fluence entrepreneurs’ ability to use Al ethically and with emotional
resonance? How to train and integrate human qualities into Al tools
and how to measure their impact? These themes invite exploration
into how human-AlI interaction can be designed to preserve affec-
tive resonance and relational depth in entrepreneurial life.

e Fragmented Selves and the Conditions for Recognition

In a world shaped by hyperconnectivity and algorithmic person-
alization, entrepreneurial identities are increasingly fluid and frag-
mented. This calls into question how the perception of an authen-
tic self can be activated in such conditions. Literature suggests that
humanized qualities and personalized storytelling are prerequisites
to make Al-mediated relations as close as possible to purely human
ones. Future studies could examine the touchpoints through which
fragmented or hybrid entrepreneurial selves find coherence and val-
idation. How do digital traces, algorithmic performances, or hybrid
storytelling help entrepreneurs be recognized as authentic by oth-
ers—even when their internal identity is still in flux? How do dif-
ferent narrative forms (authentic founderled videos, podcasts, mi-
croblogs) support recognition in hybrid contexts? How do consum-
ers perceive and attribute authenticity to Algenerated or Alassisted
communications, and what role transparency and labeling play?
Theories starting from dialogical view on the self of individuals can
offer foundational insights.

e The Paradoxes of Authenticity in the Age of Al

AT challenges the boundaries between authentic and inauthentic
expression. Entrepreneurs may appear authentic while relying on
generative systems to simulate relational warmth or ethical inten-
tionality. This gives rise to two important paradoxes: the presence
of authenticity within inauthenticity (e.g., sincere engagement with
Al-generated outputs) and inauthenticity within authenticity (e.g.,
strategic authenticity to satisfy perceived expectations). Research
should interrogate how these paradoxes emerge, how they are per-
ceived by stakeholders, and what they reveal about the evolving
meaning of authenticity. Is authenticity now partially “outsourced”
to algorithms? Who retains the agency—and the accountability—for
its enactment?

e Al-mediated Authenticity and Organizational Practices

At the organizational level, Al is increasingly involved in a range
of different strategic processes that ultimately rely on entrepreneuri-
al decision-making. How does Al-mediated authenticity affect these
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practices? Scholars evidence the need for more shared decisional
processes and co-creative systems supported by artificial agents.
Can organizations preserve a culture of authentic engagement when
decisions are supported—or even driven—by Al systems? The or-
ganizational perspective must recognize and mitigate risks like
ethical opacity, automated bias and accountability gaps. Integration
ideas include forming internal ethics committees and implementing
algorithmic auditing practices to ensure alignment with corporate
values. Future research should explore how the values of transpar-
ency, intentionality, and emotional intelligence can be embedded in
organizational design when artificial agents are involved, as well as
investigate on how to reach a company climate that fosters a similar
approach. This line of inquiry also invites the rethinking of leader-
ship models in light of Al’s relational affordances.

e Al-mediated Authenticity and Entrepreneurial Decision-Making

Entrepreneurial decision-making involves more than data analy-
sis—it is often driven by intuition, moral reflection, and existential
meaning-making. How does Al reshape this process? Does it dilute
the entrepreneur’s ability to reflect critically, or does it offer new
tools to enhance moral clarity and strategic creativity? It is valu-
able to study how to preserve these capacities in decision processes,
perhaps via guided reflection practices or critical-thinking prompts.
Research could explore practices that help entrepreneurs balance
Aldriven reflection with humancentred discussion, classify vari-
ous entrepreneur—Al interaction types and evaluating their impact
on autonomy, creativity and accountability. Further studies should
explore how entrepreneurs use Al not merely as an informational
tool, but as a co-author in decisions that involve identity, values, and
long-term vision. This would deepen our understanding of decision-
making under the lens of authentic leadership, particularly in fast-
evolving, uncertain contexts. Critical could be the leader’s capacity
to exert self-conscious mechanisms that allow optimal human-Al
interaction.

7. Conclusions and Limitations

The present paper explores the nexus of Al, authenticity and en-
trepreneurship, illuminating a set of research questions poised to
guide future investigations. Our semi-systematic literature review—
complemented by an inductive thematic analysis of 55 scholarly
works—reveals four critical arenas in which AI will reshape entre-
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preneurial practice. These thematic clusters not only map the major
transitions in how entrepreneurs define and enact authenticity, but
also underscore their broader reverberations: from the inner me-
chanics of self-authentication to external perceptions of authenticity,
from organizational cultures to strategic decision-making processes.
In each domain, Al emerges as both a catalyst and a challenge, ca-
pable of transforming the entrepreneur’s identity work, stakeholder
recognition, corporate climate and choice architecture.

Despite its exploratory scope, this paper delivers insights of im-
mediate relevance. It equips academics with a clear research road-
map—highlighting uncharted questions and conceptual gaps ripe
for deeper analysis—while encouraging fresh critical perspectives
on the Al-authenticity—entrepreneurship nexus. At the same time, it
offers practitioners a practical mirror in which to examine their own
Al initiatives, both at the organizational and the individual level,
challenging them to integrate new technologies without sacrificing
authenticity or ethical integrity.

This study has several noteworthy limitations. Its semi-systematic
design necessarily restricts the sample to 55 articles, which may not
exhaust the full breadth of emerging work on Al, authenticity and
entrepreneurship. While the interdisciplinary lens yields rich, cross-
cutting insights, it also prevents deep dives into any single sector
or business domain. Moreover, given the rapid pace of Al research,
findings that are current at publication risk being overtaken by new
developments almost immediately.

Nonetheless, by mapping thematic clusters and posing targeted
research questions, this paper offers a useful starting point for fur-
ther exploration. Subsequent investigations can build on these in-
sights, both by probing each cluster in greater depth and by testing
them within specific industries and organizational contexts.
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Appendix A — Main contributions useful for discussion.
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Appendix B - Research Agenda based on Original and Emerging Themes
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Appendix C — Full list of semi-systematic literature review

N. Author Year Journal/Editor
1 BarthelmeR, U., & Furbach, U. | 2023 Springer Nature
2 Beerends, S. & Aydin, C. 2024 Al & Society
3 Bonicalzi, S., de Caro, M. & 2023 Topoi
Giovanola, B.
4 Bostrom, N. & Yudkowsky, E. | 2018 Cambridge Handbook of Artificial Intelligence
5 Bui, H. T,, Filimonau, V. & 2024 Journal of Destination Marketing & Management
Sezerel, H.
6 Cath, C. et al., 2018 2018 Science and Engineering Ethics
7 Chen, X. & Zhang, S. 2024 Open Journal of Social Sciences
8 Chesterman, S. 2020 Journal of Emerging Technologies
9 Chukwuka, E. J. & Igweh, E. K. | 2024 International Journal of Business &
Entrepreneurial Research
10 Cotter, K. 2019 New Media & Society
11 Crockett, C. 2024 Al, Consciousness, and The New Humanism
12 Crouch, C. 2019 11 Mulino
13 de Jong, J. C. 2020 Al Practitioner
14 Dehaene, S., Lau, H. & 2017 Robotics, Al and Society
Kouider, S.
15 Delponte, L. 2018 Eurocities
16 Deptula, A, Hunter, P. T. & 2025 | Journal of Business and Technical Communication
Johnson-Sheehan, R.
17 Floridi, L. 2023 Oxford University Press
18 Ge, B.,, Wang, Q. & Yao, M. 2022 System Research and Behavioral Science
19 Giuggioli, G. & Pellegrini, M. | 2023 | International Journal of Entrepreneurial Behaviour
M. & Research
20 Gongalves, A. R, etal. 2025 Journal of Business Research
21 Harari, Y. N. 2024 Random House
22 Jago, A.S. 2019 Academy of Management Discoveries
23 Jago, A.S., Carroll, G. R. & 2022 Journal of Experimental Psychology: Applied
Lin, M.
24 Kelly, L. 2023 Springer International
25 Kiani, A. 2024 International Journal of Managing Projects in
Business
26 Knox, B. ]., Siitterlin, S. & 2023 Handbook of Research on Artificial Intelligence,
Lugo, R. Innovation and Entrepreneurship
27 Lee, G. & Kim, H. 2024 Journal of Retailing and Consumer Services
28 Lee, Y. K., Park, Y. & Hahn, S. 2023 Human Factors Psychology Lab
29 Liu, B. 2021 Journal of Computer-Mediated Communication
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30 Maadi, M., Khorshidi, H. A. & | 2021 International Journal of Environmental Research

Aickelin, U. and Public Health
31 Marino, D., Cananzi, D. & 2024 Springer Nature

Aragona, F.
32 Mei, M. Q. & Genet C. 2024 European Management Journal
33 Menon, S. 2024 Springer Nature
34 Noponen, N. 2019 Electronic Journal of Business Ethics and

Organization Studies

35 Noponen, N., Auvinen, T. & 2023 Emerald Publishing Limited

Sajasalo, P.
36 Obschonka, M. & Audretsch, 2019 Small Business Economics

D.B.
37 Pedersen, C. L, & Ritter, T. 2024 Industrial Marketing Management
38 Redondo-Rodriguez, M. D., 2024 The Journal of Technology Transfer
et al.
39 Rezwana, J. & Maher, M. L. 2023 ACM Trans. Comput.-Hum. Interact.
40 Salinas-Navarro et al. 2024 Education Sciences
41 Satyawan, M. D. & Iswati, S. 2023 | Journal of Economics, Business, and Accountancy
Ventura
42 Schénecker, D. & Kim, H. 2022 de Gruyter
43 Shepherd, D. A. & Majchrzak, | 2022 Journal of Business Venturing
A.
44 Stahl, B. C., Schroeder, D., & 2023 Springer Nature
Rodrigues, R.
45 Sundar, S. S. 2020 Journal of Computer-Mediated Communication
46 Tamang, S. & Singh, R. M. 2024 Springer Nature
47 Titareva, T. 2021 Leading Change Conference
48 Todariya, S. 2024 Springer Nature
49 | Upadhyay, N., Upadhyay, S. & | 2022 | International Journal of Entrepreneurial Behaviour
Dwivedi, Y. K. & Research

50 van Berkel, N., Skov, M. B. & 2021 Interactions

Kjeldskov, J.
51 Wang, F, et al. 2024 ASIS&T Annual Meeting 2024
52 Werthner, H. et al. 2024 Springer Nature
53 Xia, Y., et al. 2024 Journal of the Knowledge Economy
54 Zhang, Y. 2022 Theory of Science
55 Zuboff, S. & Bassotti, P. 2019 Luiss University Press
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Abstract

Purpose. In a world characterised by volatility, uncertainty, com-
plexity and ambiguity (VUCA), exogenous shocks exert profound
and often unpredictable effects on society and the economy, with
particularly significant consequences for women entrepreneurs.
Grounded in the field of entrepreneurial learning and drawing on
experiential learning theory, this paper investigates what and how
women entrepreneurs learn in response to such disruptive events.

Design/methodology/approach. Based on the experiences of
a sample of Italian women entrepreneurs during the COVID-19
pandemic, chosen as an emblematic case of shocks, this study em-
ploys a phenomenological qualitative approach. Semi-structured
interviews and thematic analysis uncover key aspects of the learn-
ing process and outcomes.

Findings. The COVID-19 pandemic presented a unique opportu-
nity for women entrepreneurs to gain a deeper understanding of
their businesses, their entrepreneurial roles and themselves. It trig-
gered emotional, strategic and relational adaptations that fostered
the development of new skills, resilience and changes in self-per-
ception. Participants adopted reactive strategies such as digitalisa-
tion and financial learning, and relied heavily on social networks.
Despite increased domestic burdens, they developed self-empow-
erment by reevaluating their work-family balance and perceived
themselves as more resilient and aware of future exogenous shocks.
Learning was socially embedded and context-dependent, strongly
fostered by other subjects with whom the women interacted during
their experience.

Originality. This study contributes to the literature by examin-
ing women entrepreneurs’ learning processes during exogenous
shocks through the lens of experiential learning theory, an area
that remains underexplored. It offers novel insights into how
emotional, strategic and relational dimensions interact in shap-
ing entrepreneurial learning in crisis contexts. Furthermore, by
focusing on women micro-entrepreneurs in Italy, the study offers
context-specific evidence from a developed economy, highlighting
how gendered constraints and contextual factors influence learn-
ing dynamics during VUCA conditions.
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1. Introduction

Women entrepreneurs are increasingly recognised as key agents of
change (Rosca et al., 2020) and play a crucial role in achieving the Sustain-
able Development Goals (Raman et al., 2022; Thomas, 2024), particularly
within micro and small businesses (Sultan and Sultan, 2020; Hendratmi
et al., 2022). However, the contemporary business environment is charac-
terised by growing volatility, uncertainty, complexity and ambiguity —
commonly referred to as VUCA (Lawrence, 2013; Mack and Khare, 2016).
Within this context, exogenous shocks such as economic crises, pandemics,
natural disasters and geopolitical conflicts are becoming increasingly fre-
quent, profoundly affecting firms and their ability to operate and survive
(Ehsani and Osiyevskyy, 2022).

These shocks have particularly severe consequences for micro and small
enterprises, which often face resource constraints, limited financial buffers
and reduced strategic flexibility. Women entrepreneurs, in particular, en-
counter additional challenges due to persistent gender inequalities, includ-
ing limited access to capital (Coleman and Robb, 2018), restricted access
to resources (Henry et al., 2022), gender stereotypes (Constantinidis, 2021)
and disproportionate responsibility for unpaid care work (Cesaroni and
Sentuti, 2014). These structural conditions shape how women experience
crises and influence their ability to respond effectively to external disrup-
tions (Afshan et al., 2021).

In such turbulent environments, entrepreneurial learning becomes a
critical mechanism through which entrepreneurs develop the skills, re-
silience and strategies needed to cope with uncertainty (GEM, 2023; Kro-
midha and Bachtiar, 2024; Ehsani and Osiyevskyy, 2022). Entrepreneurial
learning is not only concerned with what entrepreneurs learn but also with
how and when learning occurs (Wang and Chugh, 2014). It is inherently
experiential, as it is rooted in direct engagement with real-world challeng-
es and shaped by action, reflection and adaptation (Politis, 2005; Cope and
Watts, 2000). In this regard, exogenous shocks can serve as powerful trig-
gers of learning, forcing entrepreneurs to question assumptions, rethink
strategies and develop new competencies (Cope, 2011).

Among the various theoretical perspectives on entrepreneurial learning,
experiential learning theory (Kolb, 1984) provides a particularly relevant
framework for understanding how individuals learn from critical events.
This perspective emphasises the role of concrete experiences, reflective ob-
servation, abstract conceptualisation and active experimentation in shap-
ing learning processes (Kolb, 1984; Kolb and Kolb, 2018). It is especially
suitable for exploring how entrepreneurs make sense of disruptive situa-
tions and transform them into opportunities for growth and development.

Despite the growing body of research on women entrepreneurship
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(Cardella et al., 2020) and crisis contexts (Doern et al., 2019), limited at-
tention has been devoted to understanding what and how women entre-
preneurs learn from exogenous shocks, particularly through the lens of
experiential learning theory. Existing studies, such as Afshan et al. (2021),
highlight the importance of learning processes during the COVID-19 pan-
demic, particularly in relation to digital transformation. However, further
research is needed to deepen our understanding of these dynamics across
different contexts, particularly in developed countries and within micro-
enterprises, where structural constraints and contextual factors may signif-
icantly shape learning processes (Kromidha and Bachtiar, 2024; Nogueira,
2019). Accordingly, this study addresses the following research question:
What and how do women entrepreneurs learn during exogenous shocks?

This research addresses these gaps by examining how women micro-
entrepreneurs in Italy learn from exogenous shocks through the lens of
experiential learning theory. Italy represents a particularly relevant con-
text due to the prevalence of micro and small firms as well as persistent
gender inequalities in entrepreneurship (GEM, 2025; ISTAT, 2023), making
Italy a theoretically relevant setting to explore how contextual constraints
shape entrepreneurial learning during crises. By focusing on women en-
trepreneurs operating in this setting during the COVID-19 pandemic, this
research provides context-specific insights into how learning unfolds in re-
sponse to crisis conditions.

The study makes a significant contribution to the literature in several
ways. First, it extends experiential learning theory by showing how ex-
ogenous shocks trigger learning processes grounded in real-time action
and adaptation. Second, it sheds light on the gendered dimensions of en-
trepreneurial learning, highlighting how women entrepreneurs integrate
emotional, strategic and relational responses when facing crises. Third, it
provides empirical evidence from a Southern European context, which re-
mains underexplored in the literature.

To explore these issues, we have adopted a qualitative approach based
on the experiences of six Italian women micro-entrepreneurs during the
COVID-19 pandemic, which is regarded as an emblematic example of an
exogenous shock. Our findings show that the pandemic triggered a multi-
faceted learning process involving emotional, strategic and relational ad-
aptations. Women entrepreneurs developed new competencies, enhanced
financial awareness and formed a stronger sense of self-empowerment
while relying heavily on social networks to navigate uncertainty.

The paper is structured as follows: Section 2 presents the literature re-
view (paragraphs 2.1, 2.2, 2.3). Section 3 addresses the methodology. Sec-
tion 4 introduces the findings, and Section 5 delves into the results and
conclusions, highlighting the main implications, contributions and limita-
tions of the research.
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2. Literature Review
2.1 Exogenous shocks and entrepreneurship

Exogenous shocks are unexpected and disruptive events that significant-
ly alter the economic and competitive environment in which firms operate
(Doern et al., 2019; Ehsani and Osiyevskyy, 2022). Such events — including
financial crises, pandemics, natural disasters and geopolitical conflicts —
create sudden changes in demand, supply chains and market conditions,
forcing firms to rapidly adapt their strategies and operations accordingly.
While all organisations are affected by these disruptions, small and micro-
enterprises are particularly vulnerable due to limited financial resources,
reduced managerial capacity and constrained access to external support
(Doern et al., 2019; Kromidha and Bachtiar, 2024). Their smaller size often
limits their ability to absorb shocks, diversify risk and implement long-
term strategic responses.

At the same time, research suggests that these firms may respond to
crises through adaptive and learning-oriented behaviours, leveraging flex-
ibility, informal networks and experiential knowledge to cope with uncer-
tainty (Cope, 2011; Politis, 2005). Exogenous shocks can therefore act not
only as threats but also as catalysts for entrepreneurial learning, prompting
firms to revise business models, develop new competencies and experi-
ment with alternative strategies. Thus, understanding how entrepreneurs
interpret and learn from such disruptive experiences is crucial, particularly
in the context of micro-enterprises, where learning processes play a central
role in ensuring survival and long-term resilience.

2.2 Women entrepreneurs and challenges they face during exogenous
shocks

Exogenous shocks create significant challenges for all firms, but women
entrepreneurs often face additional constraints due to pre-existing gender
inequalities (GEM, 2025). While some empirical studies have shown that
the reaction of women-led firms to exogenous shocks often highlights their
resilience and the adaptability of their business model in responding to the
demands made of them during the crisis (Cosentino and Paoloni, 2021),
other research shows that these non-routine events tend to intensify cer-
tain challenges for women entrepreneurs. For instance, limited access to
capital remains one of the primary obstacles faced by women entrepre-
neurs (Cesaroni and Sentuti, 2016; Coleman and Robb, 2018; Sentuti et al.,
2023; De Rosa, 2025). Lack of collateral, gender prejudices and insufficient
knowledge of advanced financial instruments are common barriers (Alva
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et al., 2023). During periods of crisis, financial institutions often ratchet up
their loan procedures, thus further marginalising women entrepreneurs
(Ettl and Welter, 2010; Core and De Marco, 2021). This financing gap re-
stricts their ability to change direction, innovate or sustain their operations
in times of economic uncertainty.

Another critical challenge is the disproportionately onerous care re-
sponsibilities that fall to women (Andrew ef al., 2020; Ayatakshi-Endow
and Steele, 2021; Ge et al., 2022; Gonzélez and Macias-Alonso, 2023). In
many societies, women are expected to manage their domestic responsibil-
ities alongside their professional ones, making it difficult to achieve a sat-
isfactory work-life balance. As a result, they have limited time and energy
to spend on expanding the business (Ayatakshi-Endow and Steele, 2021;
Gonzélez and Macias-Alonso, 2023). During crises like the COVID-19 pan-
demic, school closures, increased domestic demands and health respon-
sibilities are added to this burden (Alon et al., 2020). This dual role drains
time and energy that women could devote to running their businesses and
also hampers their ability to respond effectively to crises.

Women entrepreneurs are also more likely to operate in sectors that are
hit the hardest by crises, such as the retail trade, the hospitality industry,
crafts and personal services (GEM, 2021). They tend to have a more cautious
approach to risk than their male counterparts (Block et al., 2015), which of-
ten leads to small-sized businesses, minor financial exposure and fewer
growth opportunities (Cesaroni and Sentuti, 2016; Coleman and Robb,
2018). Technological innovation and a readiness to internationalise appear
to be limited overall, mainly because of the smaller-sized businesses and
lack of dedicated resources (OECD, 2021). Moreover, these specific char-
acteristics shape women entrepreneurs’ responses to exogenous shocks.
For example, during the COVID-19 pandemic, many businesses headed by
women transitioned to digital platforms, offering online services or resort-
ing to e-commerce as a way of reaching their customers (Papadopoulos et
al., 2020; Afshan et al., 2021; Ge et al., 2021; Kogut and Mejri, 2022). Others
adapted their products to meet new demands, such as producing personal
protection equipment or essential goods (Gonzdlez and Macias-Alonso,
2023). However, these adaptive strategies present their own challenges.
The shift to digital platforms, for example, requires technical expertise and
financial investments, resources which are not always readily available to
women entrepreneurs (Scheidgen et al., 2021; Alva et al., 2023).

Women-led businesses also rely heavily on relational and social capital
(Paoloni et al., 2019; Arena et al., 2025). Informal networks, such as family,
friends and local communities, play a significant role in their operations.
While these networks provide essential support, they can lack the breadth
and influence needed to access larger markets, advanced technologies or
institutional resources (Hunter and Lean, 2018). Other studies emphasise
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the importance of social networks, noting that women entrepreneurs often
leverage broader and more diverse networks compared to men, encom-
passing both personal and professional connections (Hunter and Lean,
2018; Williams, 2020). These networks not only facilitate access to vital
information and financial resources but also offer emotional and motiva-
tional support, which proves particularly valuable during periods of crisis
(Ettl and Welter, 2010; Haj Youssef et al., 2024; Floris and Atzori, 2024). Ad-
ditionally, crises highlight the importance of building diverse and robust
networks, because relying solely on informal or localised networks may
not be sufficient in times of systemic disruption (Cosentino and Paoloni,
2021; Scheidgen et al., 2021; Haj Youssef et al., 2024). Expanding their con-
nections to include industry peers, mentors and institutional stakeholders
has become a priority for future resilience.

Against this backdrop, it is now crucial not only to examine how wom-
en entrepreneurs respond to exogenous shocks but also to explore what
and how they learn from these experiences, both at the individual and
business level, to internalise the challenges, develop new capabilities and
reconfigure their strategies, leading to the development of new competen-
cies, shifts in mindset and changes in business practices.

2.3 Entrepreneurial learning and Experiential learning theory

Entrepreneurial learning has become increasingly recognised as a cru-
cial field of research that bridges the domains of learning and the entrepre-
neurial context (Rae, 2005; Wang and Chugh, 2014; Munawaroh et al., 2023).
With its focus on learning through action and reflection, it provides a valu-
able framework for gaining deeper insights into the entrepreneurial pro-
cess (Cope, 2003). Entrepreneurial learning can be explored through vari-
ous theoretical lenses, reflecting the multifaceted nature of entrepreneurial
experience (Wang and Chugh, 2014). Among these, experiential learning
theory (Kolb, 1984) has emerged as one of the most widely adopted frame-
works. According to the experiential learning perspective, in the aftermath
of an event, a person reflects upon the experience and transforms it into
new knowledge, which, in turn, influences their future behaviour (Kolb,
1984; Kolb and Kolb, 2018; Lattacher and Wdowiak, 2020). In this sense,
the experiential learning theory encompasses the cognitive dimension of
learning and the individual’s subjective experience.

Learning, in this framework, develops in four cyclical phases (Kolb,
1984): i) concrete experience is the starting point, i.e. undergoing a real,
meaningful experience first hand; ii) reflective observation: in the wake
of the experience we stop to reflect on what happened, what we felt and
why things went the way they did; iii) abstract conceptualisation: we trans-
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form the reflections into more general ideas, models or concepts; iv) active
experimentation: finally we use our new knowledge to endure in future
situations, thereby putting into practice what experience has taught us. If
another unexpected experience arises from this experimentation, a new
learning cycle is initiated. As a result, throughout entrepreneurial pursuits,
the process is cyclical rather than sequential (Kolb and Kolb, 2018).
Moreover, as stated by Wang and Chugh (2014), ‘Entrepreneurial learn-
ing is what entrepreneurs should or do learn during the process of explor-
ing and exploiting an entrepreneurial opportunity in the creation of new
ventures or management of existing firms’ (Wang and Chugh, 2014, p. 24).
Through learning, entrepreneurs are better equipped to navigate complex
and high-risk situations (Lattacher and Wdowiak, 2020), such as exogenous
shocks. Entrepreneurs can benefit from particularly fruitful learning in the
aftermath of critical events (Cope, 2011; Politis and Gabrielsson, 2009).
Despite its potential, the entrepreneurial learning theory has been only
marginally applied to the analysis of learning processes among women en-
trepreneurs facing exogenous shocks. Prior research has highlighted that,
through concrete experiences, such as coping with the unexpected, these
women begin a process of deep reflection that can lead to a reworking of
their entrepreneurial experiences (Afshan et al., 2021). The reflective ob-
servation phase is often mediated by emotions, cultural expectations and
consultation with other individuals (Wang and Chugh, 2014), including
other women entrepreneurs, leading to the development of new ideas and
approaches, which are then tested in subsequent enterprises or in adjust-
ments to the existing venture (Wang and Chugh, 2014). Thus, the expe-
riential learning theory highlights the value of transformative learning
(Cope, 2011), which characterises many women'’s entrepreneurial careers.
Furthermore, it emphasises how learning derived from concrete experi-
ence is not only an individual experience, but also social and contextual
(Lattacher and Wdowiak, 2020). Ultimately, the experiential approach rec-
ognises and gives due weight to the skills acquired in the field, offering
a more inclusive and realistic perspective on women’s entrepreneurial
learning (Afshan ef al., 2021). In this regard, digital transformation is a
key lesson that women entrepreneurs have learnt, specifically during the
COVID-19 pandemic (Afshan et al., 2021). The need to work in a virtual
dimension during emergencies such as the pandemic has highlighted the
value of digital platforms for various purposes: marketing, sales and com-
munication. Numerous women entrepreneurs have reported an improve-
ment in their digital competence, which enabled them both to weather that
particular crisis and to place their business on a firm footing for long-term
growth (Papadopoulos et al., 2020). Crises also teach women entrepreneurs
the value of resilience and adaptability. They learn to deal with uncertainty,
to make decisions quickly despite information asymmetry and to innovate
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under pressure. These experiences enhance their ability to handle future
challenges and identify opportunities in adversity (Sharma et al., 2024).
Studies conducted in the Italian context during and after the COVID-19
pandemic have examined firms’ adaptation to systemic crises, organiza-
tional resilience, and entrepreneurial responses to disruption (Paoloni et
al., 2021; Iannone and Piretti, 2023; Cucino ef al., 2023; Barnabe et al., 2024;
Onesti et al., 2024). However, limited attention has been devoted to un-
derstanding these dynamics through the lens of entrepreneurial learning
among women entrepreneurs.

In light of these considerations, experiential learning theory provides
a robust conceptual framework for the investigation of how women en-
trepreneurs navigate and make sense of critical events such as exogenous
shocks. By emphasising the centrality of experience, reflection and itera-
tive adaptation, this perspective allows us to capture the dynamic nature
of entrepreneurial learning processes. It is particularly well-suited for ex-
ploring how women transform adversity into opportunity, reframe their
business strategies and reshape their entrepreneurial identities over time.
In this study, VUCA is used primarily to characterise the environmental
conditions surrounding the COVID-19 pandemic rather than as an analyti-
cal framework for interpreting the empirical findings. Accordingly, experi-
ential learning theory constitutes the main theoretical lens through which
the findings are interpreted.

3. Methodology

This study has adopted an interpretative phenomenological approach,
allowing for an in-depth understanding of individual experiences and per-
ceptions related to specific events or situations (Berglund, 2015). This ap-
proach is particularly suited to exploring how individuals make sense of
lived experiences (Rajasinghe et al., 2021), allowing for a nuanced under-
standing of entrepreneurial behaviours (Nazir et al., 2025), entrepreneurial
learning processes (Cope, 2011) and women entrepreneurs’ lived experi-
ences (Oliveira et al., 2024). By focusing on the meanings participants as-
sign to their experiences, the study aims to capture the complexity and
subjectivity of women entrepreneurs’ learning processes during exogenous
shocks, highlighting what and how they learn through their experience.

The COVID-19 pandemic represents a paradigmatic example of an
exogenous shock in a VUCA environment, characterised by sudden and
drastic changes beyond individual control that disrupted routines and
forced individuals and organisations to adapt. This unprecedented event
profoundly affected economic and social systems, creating significant chal-
lenges for firms and entrepreneurs. Against this backdrop, Italy represents
a particularly relevant empirical setting for exploring women'’s entrepre-
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neurial learning during such disruptions. The country is characterised by
a high prevalence of micro and small enterprises (ISTAT, 2023), persistent
gender inequalities in entrepreneurship (GEM, 2025) and a strong influ-
ence of socio-cultural norms on business practices (GEM, 2025). These
structural characteristics were further amplified by the disruptive impact
of COVID-19 on the national economy and labour market (ISTAT, 2022),
making Italy an appropriate context for examining how women entrepre-
neurs learn from exogenous shocks.

Since the aim of this study was not to produce a random or statistically
significant sample, but to identify individuals with direct experience of the
phenomenon under investigation, purposive sampling was adopted (Pat-
ton, 2002). This approach is consistent with the study’s exploratory objec-
tive, which seeks to understand in depth what and how women entrepre-
neurs learn from exogenous shocks.

The inclusion criteria were defined as follows: i) the businesses had to
be managed by women entrepreneurs and already active before the out-
break of the COVID-19 crisis; ii) the firms had to remain active at the time
of the research; and iii) the businesses had to qualify as micro-enterprises
according to the European Union definition (European Commission, 2003).
Based on these criteria, potential participants were identified through the
authors’ professional networks and subsequently contacted by phone to
verify eligibility and present the research objectives. Willingness to par-
ticipate was considered only after confirming that the respondents met the
inclusion criteria.

A total of six cases were selected for the study (see Table 1). All the par-
ticipants were owner-managers with established professional experience,
operating in service and retail sectors typical of the Italian micro-enter-
prise landscape. Data collection continued until theoretical saturation was
achieved, indicating that no new relevant insights emerged from addition-
al contacts. After the sixth interview, the themes identified were recurrent
and consistent across participants. Additional potential participants were
approached, but their preliminary responses confirmed the repetition of
previously identified patterns. On this basis, data collection was conclud-
ed. In qualitative case-based research, sample size is not predetermined
but depends on the research objectives and the achievement of saturation
(Bowen, 2008; Glaser and Strauss, 1967; Patton, 2002; Strauss and Corbin,
1998).

Data were gathered through in-depth, semi-structured, face-to-face in-
terviews conducted between April and May 2022. In-person interviews
were preferred to facilitate richer interaction, allow the observation of non-
verbal cues and enhance the depth of participants’ narratives, which is
particularly relevant in interpretative phenomenological research. The in-
terviews were structured around four main thematic areas: i) the entrepre-
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neurs’ personal and professional background, including motivations, prior
experience and firm characteristics; ii) the impact of the COVID-19 pan-
demic on business activities, including operational challenges and access
to bank financing with public guarantees; iii) attitudes toward debt, finan-
cial literacy and decision-making processes; and iv) learning outcomes and
behavioural changes following the crisis, particularly in terms of financial
awareness, entrepreneurial practices and strategic adaptation (see Appen-
dix A). Each interview lasted approximately one hour, was recorded with
participants’” consent and subsequently transcribed verbatim. In line with
a social constructionist and interpretative phenomenological approach, the
study focused on participants’ subjective sense-making processes. There-
fore, secondary data sources were not used for triangulation, as the aim
was to explore lived experiences rather than to validate objective outcomes
(Cope, 2005; Smith et al., 2021; Berglund, 2015).

Table 1 — Profile of women entrepreneurs

Age Marital Qualification Experience Industry sector
status
Case #1 36 Married Undergraduate 11 years Advertising
agency sector
Case #2 54 Married Undergraduate 25 years Personal care
services
Case #3 45 Married Undergraduate 20 years Clothing and

accessories retail

Case #4 31 Single Postgraduate 7 years Clothing and
accessories retail

Case #5 44 Married Undergraduate 15 years Street market
retail

Case #6 40 Married Undergraduate 12 years Clothing and
accessories retail

Gioia’s method (Gioia et al., 1994; Gioia et al., 2013) is applied to obtain
findings. This method was widely used in exploring issues related to wom-
en entrepreneurs, including the analysis of the experience of women entre-
preneurs during times of crisis in other contexts, such as in Pakistan and
Brazil (Afshan et al., 2021; Ayatakshi-Endow and Steele, 2021; Gonzalez
and Macias-Alonso, 2023). In the first step, we open-coded the raw materi-
al to first-order codes. Then, we engaged in axial coding, drawing connec-
tions between the codes we identified in open coding. This process enabled
these codes to be assembled into higher-order themes. In the last step, by
following a logical path between themes, we grouped similar themes into
several overarching dimensions, which form the basis for analysing the ex-
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perience of women entrepreneurs, and what and how they learned during
COVID-19. In line with the qualitative research method, the data analysis
followed an iterative approach. First, two authors read the interview tran-
scription independently, pooled their thoughts in a series of brainstorming
sessions and discussed the emerging codes and dimensions. This phase
was non-linear; different points of view and discrepancies emerged, re-
quiring a review of the data analysis to find a congruent agreement be-
tween authors. Second, a third author was involved. Given her experience
in qualitative research methods, she supervised the entire analysis process
(i.e., raw material, codes, themes and dimensions), offering a third-party
perspective that enables authors to understand the reliability of our data.
Table 2 shows the final data structure: first codes, themes and aggregate
dimensions identified through the data analysis process.

Table 2 — Data structure

First Order Codes Second Order Themes Aggregate Dimensions

Business suspended

Financial losses Impact of the pandemic on the

No more orders business

Huge seasonal losses

Failure to achieve break-even
point

Minimal negative effect

Decline in customers

Impact of the pandemic
Nightmare and terror

Sleeplessness and fear Impact of the pandemic on

Need to control and protect psychological well-being
family and business (personal and family)
Considered giving up

Sense of bewilderment

Depression

Anxiety but not panic
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Scarce and tardy public
support

Accumulated debts after
payment respite

Delays in public support and
uncertainties

Limited support

Increasing costs due to the new
regulations

Higher costs

High monthly expenses

Seasonal contracts to be
respected

Financial pressure

Difficulties in switching to
e-commerce

Lack of knowledge and skills

Difficulties during pandemic

Not waiting for outside aid

Use the network and
relationships

Cooperation with longstanding
suppliers

Adopt a plan

Turning to new products

Boosting online business

Special offers and free masks

Social media for advertising

New more flexible suppliers

New method of purchase

Low prices

Reactive approach

More attention to expenses

Cutting costs

Defensive approach

Strategies adopted during
pandemic
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Investments

To avoid delays in payments

Dealing with monthly
expenses

To have liquidity

To buy new products to sell

To have money to meet
unexpected expenses

To cover losses due to the
business being suspended

Motivations

Bank and Industry Association

Consultant of the Industry
Association

Bank

Personal network

Networks and Relationships

Easy without obstacles

Quick money

Fast

The procedure

Accountant

Accountant and bank manager

Service support

Access to credit
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Prudent in purchases

Professional tenci
Adopt new method of rofessional competencies

purchasing

Use of social media

Awareness to improve IT and
marketing skills

Work with more banks Financial awareness

More caution with financial
issues

This loan makes me
comfortable

You are not free but it is
necessary Learning

If small, I am not anxious

Be cautious, debt only if
necessary

Debt is part of the job

You make the difference

.. Self-empowerment
More resolute, decisive and p

enterprising

Don'’t overreach yourself

Ready to face the unpredictable

Rediscover the value of the
family

Source: Authors own work

4. Findings

Based on the data structure and following the logic of experiential learn-
ing theory, the framework synthesised in Figure 1 emerged. Consistent
with experiential learning theory (Kolb, 1984), learning is inherently itera-
tive. Figure 1 should therefore be interpreted as an analytical simplification
of the dominant learning trajectory identified in the data rather than as a
literal representation of how entrepreneurial learning unfolds in practice.

The framework is consistent with Kolb’s (1984) experiential learning
cycle. The pandemic represents the concrete experience, the responses ad-
opted during the crisis reflect processes of reflection and experimentation,
and the learning outcomes capture the knowledge generated through this
experiential process.

Before the exogenous shock, participants already relied on a set of com-
petencies and resources, including relational capital, prior and professional
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experience, which shaped their responses to the crisis and influenced sub-
sequent learning processes. This process was structured into three main
phases. The event, which represents the initial context of the pandemic
crisis, includes two dimensions: impacts and difficulties. The experience,
the intermediate phase, includes two dimensions: strategies adopted and
access to credit. The outcome, the final phase, shows that the results of
learning become evident.

Figure 1 — Women's entrepreneurial learning process during the COVID-19 pandemic

COVID-19 EVENT EXPERIENCE OUTCOME
[ Impact ] [ Difficultics ] | Strategies | Access to credit
e \ / N ™, Sy

- Business Limited support | (h | React c
- Personal & Familiar || - Higher coss Y | Defoastie - Networks and 4 « Professionl competeaics
\. J - Fmancial pressure | | | relationships - Financial awarcness

- Lack of knowledgs < |- N " - Self-empowerment

and skills - Service support |

\ J
S v

Source: Authors’ own work

Impact of the COVID-19 pandemic and difficulties (event)

The impact of this unusual event on the entrepreneurial and personal
lives of women represents a unique experience that may yield new knowl-
edge and insights into managing their businesses. Hence, our results shed
light on the effect of COVID-19 on women entrepreneurs’ learning (Figure
1).

From the thematic analysis, two main areas of impact emerged: on busi-
ness and psychological well-being (personal and family). In the first area,
the most frequent impact was the financial losses due to business suspen-
sion and the decline in customers or orders. Owners stressed that reopen-
ing, after lockdowns, was very difficult because customers had changed
their lifestyle and needs, or they were worried about getting infected. Only
one entrepreneur, operating in the advertising agency sector, reported that
the lockdown had a minimal impact on her business, mainly due to a sig-
nificant order received from a key client, which ensured business continu-
ity. This outcome appears to be attributable both to the nature of the service
sector, which was less constrained by physical closure, and to the entrepre-
neur’s ability to maintain strong client relationships and secure strategic
opportunities during the crisis. The analysis also showed that, in general,
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almost all businesses were forced to temporarily suspend their activities
until the lockdown measures were lifted by the government.

“The first year, we were literally closed for two and a half months, so what
was lost was lost. The older customers were terrified of catching COVID, and they
didn’t come back to the shop for a long time” (#2).

In the second area of impact, on psychological well-being, interviewees
described their concerns about the extraordinary event they were experi-
encing in different ways: terror, fear, depression, a sense of bewilderment,
a need to control and protect family and business.

“Psychologically it was really tough ... I even thought about closing the busi-
ness because of all the difficulties. I just felt completely bewildered in a way I had
never before” (#4).

Moreover, during the pandemic period, women entrepreneurs faced
numerous difficulties, which severely tested the response capacity of these
firms. Limited public support, described as scant and belated, is the dif-
ficulty most frequently mentioned by interviewees. Other included finan-
cial pressures resulting from accumulated debts and the higher costs due
to new work safety regulations (e.g. masks, disinfectants, other protective
devices) and lack of knowledge and skills in switching to new forms of
business, such as e-commerce.

“There were certainly expenses. This bonus from the State — which materi-
alised, but we have to repay anyway — arrived much later, but in the meantime,
we had to pay” (#1).

These experiences constituted the concrete experience that initiated the
entrepreneurial learning process, providing the basis for subsequent reflec-
tion and adaptation.

Strategies and access to public credit guarantees during the pandemic
(experience)

The COVID-19 event initiated an experiential process, which took the
form of a combination of plans and actions (i.e. adopting strategies and
accessing credit) carried out by women entrepreneurs to survive and over-
come the negative effects of the pandemic. These responses were often
grounded in competencies developed before the pandemic, such as estab-
lished relationships with suppliers and customers, familiarity with social
media and previous managerial experience, which facilitated rapid adap-
tation and experimentation.

Regarding strategies, thematic analysis revealed two different ap-
proaches adopted by women entrepreneurs: reactive and defensive. They
primarily confronted the emergency resulting from the pandemic by opt-
ing for reactive behaviour. In some cases, this entailed concentrating on in-
novation — for instance, turning to new products, boosting online business
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and using social media for advertising — in other words, seizing the op-
portunity offered by the crisis to put into practice ideas that had long been
unrealised ambitions. In other cases, women entrepreneurs reacted by cut-
ting prices and launching special offers in an attempt to reverse the decline
in sales. Further reactive approaches included rethinking their purchasing
policy: seeking new, more flexible suppliers or adopting new purchasing
methods aimed at alleviating the financial pressure of payments. Finally,
the reactive behaviour of the businesswomen also took the form of activat-
ing their network of contacts and working closely with longstanding sup-
pliers, i.e., countering the effects of the pandemic by exploiting the social
connections they had formed over the years.

“You need to be clear-headed and react, devise a plan, a strategy for moving
forward [...] The market was calling for lower prices, so I adapted to market de-
mands by reconsidering my suppliers [...] I doubled down on e-commerce ...
which I'd started before the pandemic — I was already on Instagram and Facebook
—“(#4).

The adoption of a defensive approach, on the other hand, was limited to
a single case and was characterised by a strong focus on cost containment,
including stricter control of expenses, reduction of non-essential invest-
ments and cautious financial management aimed at preserving liquidity.
Moreover, one entrepreneur adopted a mixed approach, combining cost-
control measures with selective innovation strategies, such as maintaining
core operations while simultaneously exploring new sales channels. These
strategic responses also appear to be influenced, at least in part, by sectoral
characteristics. For instance, the entrepreneur operating in the advertising
agency sector was able to rely more on digital and relational strategies,
while businesses in clothing and accessories retail and street market retail
faced greater constraints related to physical sales and customer access dur-
ing lockdowns.

Access to public credit was also integral to the experiential process set
in motion by the COVID event. To stem adversities and difficulties gener-
ated by the COVID crisis, grants for entrepreneurs were made available by
government, such as fiscal measures, direct grants and mainly public guar-
antees on private credit, to support firms and help ensure their survival. In
particular, public credit guarantees allowed entrepreneurs to access bank
loans backed by the State, reducing collateral requirements and facilitat-
ing liquidity during the emergency. These instruments typically covered
a large share of the loan amount, enabling micro-entrepreneurs to obtain
financing more easily and under simplified procedures. At a time of in-
tense financial stress, mainly due to a severe liquidity crunch, for women
entrepreneurs, access to public credit guarantees was both a means of al-
leviating short-term debts and a further experiential feature from which
they could profitably learn.
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The analysis shows that most women entrepreneurs did, in fact, make
use of credit with public guarantees to have liquidity, avoid delays in pay-
ments and cover losses. Other motives — although few businesswomen cit-
ed them - included making long-overdue investments, buying new prod-
ucts to sell or having money available to meet unexpected expenses.

Networks and relationships were crucial in discovering this form of
State support. Banks, industry associations and personal networks are
the information channels that interviewees highlighted. Moreover, even
though all the women entrepreneurs described the application process for
State credit as easy, swift and trouble-free, recourse to networks of contacts
and personal relationships proved necessary in getting the application pro-
cedure underway. In fact, all the businesswomen took their accountants’
advice.

These responses illustrate how women entrepreneurs reflected on the
challenges posed by the crisis and experimented with alternative ways of
managing their businesses, consistent with the reflective observation and
active experimentation stages of Kolb’s (1984) experiential learning cycle.

Learning from COVID-19 (outcome)

Building on their pre-existing competencies and resources, women
entrepreneurs in our research reported that the COVID-19 experience ex-
panded their stock of entrepreneurial learning and led to the development
of new capabilities.

Entrepreneurial learning has extended to various spheres of business
and personal life. After the COVID experience, women said that they had
developed several professional competencies essential to the betterment of
their business. For instance, today they are firmly convinced that a prudent
attitude towards business management is crucial in facing crises stemming
from the pandemic.

“I've got a lot better since COVID: I'm naturally very impulsive, so I may well
have placed larger orders... these days I'm more cautious about purchasing” (#4).

Moreover, the need to react to survive the impact of COVID has led
women entrepreneurs to equip themselves with new skills, such as the use
of social media, and has increased their awareness of the importance of
improving their IT and marketing skills.

Under these extraordinary circumstances, the women entrepreneurs
have also improved their financial awareness. Some of them now under-
stand the importance of establishing relationships with more than one
bank because it may increase their opportunities of obtaining funds and
extend their network of contacts. Other women said that they have become
more cautious over financial issues, confirming that the weight of debtis a
burden that can sink a business in times of crisis.

The thematic analysis also highlighted an attitude to indebtedness
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which could be described as generally mindful and cautious. Respondents
expressed the view that “being in debt” was part of being in business —
it comes with the job. Although on the one hand, they claim that owing
money causes them anxiety and restricts their freedom, on the other, they
concede that it is a necessary means of ensuring business continuity, espe-
cially in crisis periods like those they experienced during the pandemic.

“Having debt takes the wind out of your sails ... you're handicapped because
you already have debt ... but, in any case, it's obvious that this credit proved very
useful” (#3).

From the analysis, it is clear that businesswomen prefer a level of in-
debtedness carefully calibrated to their needs. It is a cautious approach
which appears to be borne out by their experience of the pandemic.

“Seeing that the future is always uncertain; I stick to my idea: get into debt if
you must, but only when necessary” (#5).

Our analysis highlights that women entrepreneurs who are normally
immersed in running their own businesses have rediscovered the value of
family life, mainly thanks to lockdowns. As a result, they have reconsid-
ered the best way to manage their work-life balance.

“COVID has taught me that there’s more to life than work; it’s important to
enjoy your family more... I've rediscovered the value of spending more time at
home with my daughter” (#6).

Furthermore, despite the formidable impact of COVID on their business
and their psychological well-being, the women entrepreneurs interviewed
proved staunchly reactive in confronting the crisis. Moreover, they appear
to have weathered the critical phase of the crisis with a fuller awareness
of themselves, i.e. self-empowerment. Today, they now claim to be more
resolute, decisive and enterprising, ready to face the unpredictable.

“I've learnt that the unpredictable can happen. It's the individual who makes
the difference by how he or she reacts to the event: I reacted” (#4).

“With the pandemic, I've learned that everything can change from one moment
to the next. Nothing is certain... You need to know how to adapt” (#6).

The findings can also be interpreted through the lens of Kolb’s (1984)
experiential learning cycle. The pandemic constituted a concrete experi-
ence that disrupted established routines and generated uncertainty. Partic-
ipants’ reflections on their emotional responses, entrepreneurial role, and
business challenges are consistent with the reflective observation phase.
These reflections contributed to the development of new understandings
regarding financial management, digitalisation, and business resilience,
corresponding to abstract conceptualisation. Finally, the adoption of new
practices, such as the use of social media, e-commerce, and revised finan-
cial strategies, illustrates active experimentation through the application of

200



newly acquired insights.

Overall, the findings suggest that entrepreneurial learning during exog-
enous shocks extends beyond the acquisition of professional knowledge to
encompass financial and personal learning. Rather than emerging as sepa-
rate outcomes, these forms of learning developed throughout the experi-
ential learning process, as entrepreneurs reflected on the challenges posed
by the crisis, generated new understandings, and translated them into new
business practices.

5. Discussion and Conclusions

This study aimed to explore how women navigate challenges, adapt
their practices, develop new competencies and construct knowledge in re-
sponse to exogenous shocks. Starting with the research question, “What
and how do women entrepreneurs learn during exogenous shocks?, we adopted
an entrepreneurial learning perspective, grounded in experiential learning
theory, and selected the COVID-19 pandemic as a representative case of an
exogenous shock within the VUCA world. Italy was chosen as the empiri-
cal setting, where we employed a qualitative research approach based on
a sample of women micro-entrepreneurs to explore their lived experiences
and the learning processes triggered by the shock in their specific context.
The findings suggest that the COVID-19 pandemic, as a paradigmatic ex-
ogenous shock occurring in a VUCA environment, acted as a powerful trig-
ger for entrepreneurial learning within the specific context examined. This
supports the theoretical proposition that discontinuous and unexpected
disruptions can foster higher-level learning (Cope, 2003; Kolb, 1984). The
experiences of the women entrepreneurs interviewed illustrate how such
systemic shocks not only undermine business continuity but also activate
adaptive responses that lead to the development of new skills, greater resil-
ience and transformations in self-perception. Three key insights emerged
from the findings, highlighting what and how women entrepreneurs learn
during times of crisis. More specifically, the findings reveal different but
interconnected forms of learning, including personal and identity-related
learning (e.g., self-empowerment and changes in self-perception), manage-
rial learning (e.g., financial awareness and strategic adaptation), and be-
havioral learning reflected in the adoption of new practices and routines.

The first key insight concerns the emotional and psychological burden
carried by women entrepreneurs during the pandemic and the self-em-
powerment they developed accordingly. As highlighted in previous lit-
erature (Afshan et al., 2021; Andrew et al., 2020), participants in this study
reported heightened levels of fear, anxiety and uncertainty. These reac-
tions were not only related to economic survival but also stemmed from
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increased domestic responsibilities during lockdowns, a dual burden that
significantly impacted their well-being and entrepreneurial focus. This
finding reiterates the gendered impact of crises (Ayatakshi-Endow and
Steele, 2021; Alon et al., 2020; Andrew et al., 2020), where women are dis-
proportionately affected due to social expectations and caregiving roles.
However, this experience spurred forms of self-empowerment. Women re-
ported becoming more resolute, enterprising and better prepared to face
future uncertainties. This shift is emblematic of transformative learning,
wherein individuals undergo a fundamental change in their perspectives
and capacities as a result of disruptive experiences (Cope, 2011). Addi-
tionally, participants reflected critically on the relationship between their
professional and personal lives, indicating that learning occurred not only
at the business level but also in self-management and life balance (Rae,
2005; Ayatakshi-Endow and Steele, 2021). This finding aligns with experi-
ential learning theory, which emphasises that disruptive experiences can
foster reflective processes leading to transformative learning and identity
reconstruction (Kolb, 1984; Cope, 2011). It also supports prior research on
women'’s entrepreneurship, highlighting how gendered experiences shape
learning and adaptation during crises (Afshan et al., 2021). From a mana-
gerial perspective, this self-empowerment translated into more deliberate
decision-making, greater attention to work-life balance and a more proac-
tive attitude toward managing uncertainty, as illustrated by participants’
reflections on redefining priorities and planning for future disruptions.
Second, our findings suggest that the pandemic induced both reactive
and defensive strategic responses among participants, with most favour-
ing the former. These included rapid digitalisation, product innovation
and the mobilisation of informal networks. The adoption of e-commerce
and use of social media, in particular, echo broader patterns identified in
the literature, whereby crises accelerate digital transitions in women-led
firms (Papadopoulos et al., 2020; Ge et al., 2022). At the same time, the reac-
tive strategies observed are consistent with those identified in other stud-
ies (Alva et al., 2023), which highlight how entrepreneurs leverage avail-
able resources and social ties to navigate uncertain environments. Access
to public credit guarantees emerged as a critical support mechanism, not
only for liquidity but also as a learning opportunity. Despite the initial fear
of indebtedness, entrepreneurs reported gaining financial literacy and a
deeper understanding of institutional mechanisms, a finding consistent
with past work showing how crises can lead to increased financial aware-
ness and competence (Politis and Gabrielsson, 2009; Afshan et al., 2021).
Interestingly, the entrepreneurs demonstrated a cautious and reflective
stance toward debt, indicating that experiential learning extended beyond
operational domains and into financial decision-making. These results are
consistent with prior studies suggesting that critical events enhance op-
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portunity-driven learning and capability development (Politis, 2005; Cope,
2011). They also reinforce the role of experiential learning in addressing
competency gaps, particularly in digital and financial domains, through
action-based adaptation. This interpretation is further supported by evi-
dence from the Italian context, which highlights the importance of resil-
ience and adaptive responses among firms facing systemic crises (Paoloni
et al., 2021; Cucino et al., 2023; Barnabe et al., 2024). At the managerial level,
these findings suggest that learning may have influenced managerial prac-
tices, particularly through greater attention to financial management, digi-
talisation, and strategic adaptation during periods of uncertainty.

Finally, our findings help explain how women entrepreneurs learn dur-
ing exogenous shocks, highlighting the role of social and contextual di-
mensions, including relational networks, institutional intermediaries and
family support (Rae, 2005; Wang and Chugh, 2014; Lattacher and Wdow-
iak, 2020). The women entrepreneurs did not learn in isolation, but rath-
er through interaction with networks, institutional intermediaries (e.g.,
banks, accountants) and family members. This result supports the argu-
ment that learning is socially constructed and embedded in a specific con-
text, confirming the socially embedded nature of entrepreneurial learning
emphasised in the literature (Rae, 2005; Wang and Chugh, 2014) and high-
lighting how contextual and relational dimensions influence learning pro-
cesses, particularly for women entrepreneurs. These findings also suggest
that learning may have encouraged entrepreneurs to rely more extensively
on advisors, accountants, banks, and professional networks when making
strategic decisions. In sum, this study highlights how the COVID-19 pan-
demic, as a paradigmatic example of a VUCA context, catalysed not only
immediate survival strategies but also longer-term processes of learning
and development among women entrepreneurs. These insights contribute
to a more nuanced understanding of entrepreneurial learning as a dynam-
ic, multi-dimensional and socially embedded process shaped by highly un-
certain and disruptive environments.

This research contributes to enriching experiential learning theory by
analysing the learning process of women entrepreneurs in a developed
country in response to an exogenous shock. More specifically, rather than
simply confirming the applicability of Experiential Learning Theory in
the context of exogenous shocks, this study contributes to the theory by
showing that entrepreneurial learning is a multidimensional process in
which personal, managerial and behavioural learning develop simultane-
ously and reinforce one another through entrepreneurs’ interactions with
their social and institutional environment. In particular, the empirical evi-
dence differentiates four interconnected forms of learning emerging from
exogenous shocks: professional learning, reflected in the development of
managerial and digital capabilities; financial learning, reflected in greater
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financial awareness and a deeper understanding of financial decision-mak-
ing; personal learning, reflected in increased resilience and changes in the
relationship between professional and personal life; and identity-related
learning, reflected in greater self-confidence, self-awareness and entrepre-
neurial self-empowerment.

The findings extend prior research on entrepreneurial learning (Cope,
2003; Wang and Chugh, 2014) by demonstrating that crises not only trigger
reactive adaptation but also support the development of emotional resil-
ience, strategic flexibility and financial awareness. Moreover, the results
highlight how learning helps address pre-existing competency gaps, par-
ticularly in digital capabilities and financial literacy, thereby supporting
the transformative role of critical events emphasised in experiential learn-
ing theory (Kolb, 1984; Cope, 2011).

The study also contributes to the literature on women’s entrepreneur-
ship by confirming that learning processes are shaped by gender-related
experiences, social capital and contextual constraints, in line with prior re-
search emphasising the socially embedded nature of entrepreneurial learn-
ing (Rae, 2005; Lattacher and Wdowiak, 2020). By integrating insights from
experiential learning theory and women’s entrepreneurship literature, this
research provides a more comprehensive understanding of how women
entrepreneurs learn and adapt during exogenous shocks. Furthermore,
it responds to Afshan et al.’s (2021) call for further research in developed
country contexts and highlights the dynamic and iterative nature of learn-
ing that unfolds when entrepreneurs face unforeseen challenges.

Building on the findings, this study offers relevant practical implica-
tions for both entrepreneurs and policymakers. For women entrepreneurs,
the findings suggest that proactively developing capabilities that enhance
resilience is essential in increasingly turbulent environments characterised
by recurrent crises. Strengthening relational networks, improving digital
competencies and increasing financial awareness can support more effec-
tive responses to unexpected disruptions. Investing in professional train-
ing, adopting flexible business strategies and building diversified support
networks that include peers, advisors and institutional actors may reduce
vulnerability and foster adaptive capacity during periods of uncertainty.

For financial institutions, the findings underline the importance of pro-
viding accessible financial support accompanied by advisory services that
help women entrepreneurs better understand financial instruments and
debt management during crises. Banks and other financial intermediaries
can play an important educational role by supporting informed financial
decision-making and facilitating access to emergency financing, thereby
strengthening entrepreneurs’ resilience during periods of uncertainty.

For policymakers, the findings highlight the need for targeted support
measures for women micro-entrepreneurs, who are particularly exposed
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to external shocks. Policymakers should design evidence-based initiatives
aimed at enhancing entrepreneurial resilience, such as training programs
focused on digital skills and financial literacy, mentoring and network-
ing initiatives and simplified access to financial instruments during crises.
Moreover, strengthening collaboration between public institutions, finan-
cial intermediaries and entrepreneurial networks may improve the effec-
tiveness of support mechanisms. In a VUCA environment, these policy
interventions are crucial to enabling women entrepreneurs to cope with
uncertainty and sustain business continuity during exogenous shocks.

Despite these contributions, several limitations should be acknowl-
edged when interpreting the findings, and they also point to directions for
future research.

First, the findings have limited generalisability due to the small sam-
ple size and the use of purposive sampling through personal networks.
Although this approach is consistent with interpretative phenomenolog-
ical research and allows access to participants with direct experience of
the phenomenon, it may introduce selection bias and limit the diversity
of perspectives captured. Consequently, the results should be interpreted
as context-specific insights rather than broadly generalisable conclusions,
and caution is required when extending them beyond similar settings.
These constraints also highlight the exploratory nature of the study. Fu-
ture research should therefore involve larger and more diverse samples to
assess the transferability of these insights across a broader population of
women entrepreneurs. Second, an additional limitation concerns the po-
tential survivorship bias of the sample. As all participating firms survived
the pandemic and remained active at the time of data collection, the find-
ings reflect the experiences of entrepreneurs who successfully adapted to
the crisis. Different learning trajectories may have emerged among entre-
preneurs whose businesses did not survive. Future research could there-
fore explore the experiences of non-surviving ventures to develop a more
comprehensive understanding of entrepreneurial learning during exog-
enous shocks. Third, this study has focused on the individual perspective
of women entrepreneurs. However, entrepreneurial learning during crises
may also be influenced by contextual factors such as support programs,
policy measures, cultural norms and network structures. Future research
could examine these dimensions through comparative studies across dif-
ferent institutional, regional and sectoral contexts, to assess whether simi-
lar learning processes emerge across industries and entrepreneurial envi-
ronments. Moreover, longitudinal and mixed-method approaches would
help us better understand how cognitive and non-cognitive attributes, as
well as prior experience, shape experiential learning processes over time
during crises.

Overall, the findings should therefore be interpreted in light of the spe-
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cific empirical context of this study, which is based on a small qualitative
sample of women-owned firms that successfully survived the COVID-19
pandemic. While this context limits the transferability of the findings, it
also provides rich insights into entrepreneurial learning during exogenous
shocks.
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Abstract

This volume offers an original multidisciplinary perspec-
tive on how environmental sustainability challenges the
contemporary fashion industry, creating opportunities to
reduce environmental and social impacts through entrepre-
neurship, innovation, technology, and marketing. Drawing
on multidisciplinary contributions, the book examines sus-
tainability across the entire fashion value chain, from ma-
terials and production processes to supply chain manage-
ment, circular economy, sustainable business models, and
consumer behaviour. International case studies illustrate
how sustainability challenges are shaped by different eco-
nomic, institutional, and cultural contexts. Findings high-
light that sustainable transformation requires technological
innovation, responsible managerial practices, and changes
in consumption behaviours. The study ultimately high-
lights the importance of shared responsibility and greater
awareness among firms, consumers, and society in driving
the sustainable transformation of the fashion industry.
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Review

The volume Fashion and Environmental Sustainability: Entrepreneurship,
Innovation and Technology, edited by Léo-Paul Dana, Rosy Boardman, Aidin
Salamzadeh, Vijay Pereira, and Michelle Brandstrup, examines how sus-
tainability is reshaping the contemporary fashion industry, with particu-
lar attention to innovation processes, technological development, business
models, marketing strategies, and managerial practices.

Bringing together scholars from different disciplinary backgrounds, the
book offers an integrated and multidisciplinary perspective on the trans-
formation of the fashion sector. It addresses a broad range of interconnect-
ed research areas, including textile materials, innovation and production
processes, supply chain management, marketing, circular economy, and
sustainable business models. This multidisciplinary approach reflects the
complex environmental, technological, managerial, and social challeng-
es currently facing the fashion industry, which are closely connected to
broader international sustainability goals.

The volume is original for two main reasons. First, the book approaches
environmental sustainability as an issue that involves the entire fashion
value chain, going beyond materials and production processes. The chap-
ters show that environmental sustainability also depends on supply chain
decisions, marketing practices, consumer awareness, and changes in con-
sumption behaviours.

Second, although the title focuses on environmental sustainability, the
volume clearly highlights the relevance of its social dimension. Issues such
as working conditions, workers” health and safety, and wages are presented
as central challenges for the fashion industry, questioning business models
that continue to rely on cost advantages derived from low-cost labour and
highlighting the need for shared responsibility among companies, con-
sumers, and policy makers.

The volume is organised into five sections. The opening section pro-
vides a historical perspective on the relationship between fashion and
environmental sustainability and examines the evolution of the textile
and garment industry, highlighting the main transformations that have
shaped the sector over time. Starting from traditional textile production,
the chapter traces the transition towards industrialisation and, more re-
cently, towards a phase characterised by technological innovation and
digital transformation. It shows how mechanisation and mass production
significantly increased productivity and accessibility but also contributed
to the environmental and social challenges that face the fashion industry
today. Sustainability therefore emerges as a response to the limitations of
a production model historically centred on efficiency, growth, and large-
scale manufacturing.
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In this context, the introductory chapter also highlights the growing role
of technologies such as computer-aided design (CAD), computer-aided
manufacturing (CAM), robotics, artificial intelligence (AI), e-commerce,
and digital marketing in reshaping production processes and the relation-
ship between firms and consumers, anticipating many of the themes ex-
plored in the subsequent chapters. This historical perspective frames tex-
tiles not simply as products, but as the result of continuous interactions
between natural resources, technological development, economic choices,
and society. This premise provides the basis for understanding sustainabil-
ity as an issue that extends beyond environmental concerns to encompass
economic, technological, and social dimensions.

The analysis then focuses on three traditional materials - wool, leath-
er, and cotton - which are presented as a starting point for understanding
the environmental and social impacts of the textile and garment industry.
Moving beyond a purely technical perspective, the chapters examine their
historical development, production processes, and sustainability implica-
tions, showing how decisions made at the material level influence the en-
vironmental and social impact of fashion long before products reach the
market.

Particularly interesting is the analysis of synthetic fleece, which shows
that technological innovation does not necessarily lead to more sustain-
able outcomes. Although synthetic materials may improve product perfor-
mance and functionality, they can also generate new environmental chal-
lenges, including microplastic pollution and end-of-life management. This
example reinforces one of the central messages of the volume: sustainabil-
ity requires a life-cycle perspective in which material choices are consid-
ered strategic decisions with implications that extend beyond production
processes.

The second section broadens the perspective through a series of interna-
tional case studies from Canada, India, Bangladesh, Ethiopia, and several
African countries. Together, these contributions illustrate how sustainabil-
ity challenges are shaped by different economic, institutional, and cultural
environments, highlighting the influence of local contexts on the strategies
adopted by fashion firms. Rather than proposing a single pathway towards
sustainable fashion, the contributors show that local conditions, industrial
structures, and policy frameworks play a central role in shaping both op-
portunities and constraints.

The case studies also reveal the diverse ways in which sustainability
is interpreted across different settings. The Canadian Lubertex case illus-
trates how industry transformations can require a profound rethinking of
traditional business models. Facing the decline of textile manufacturing in
Canada and increasing competition from Chinese producers, the family-
owned company shifted from fabric manufacturing and supply towards
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finished products, particularly bedding and linens for the hotel industry.
The case highlights how entrepreneurial adaptation involved redefining
resources, customer relationships, and the firm’s value proposition.

The chapters on India and Bangladesh offer a different perspective,
highlighting the tensions faced by major garment-producing countries,
where sustainability objectives intersect with issues related to production
costs, working conditions, and the pressures of global supply chains. The
Ethiopian case examines the role of foreign direct investment, mainly from
Asian manufacturing countries, in expanding the textile and apparel in-
dustry through export-oriented industrial parks. While these investments
create opportunities for employment, industrial development, and inte-
gration into global fashion supply chains, the chapter also raises questions
about dependence on foreign firms, knowledge transfer to local companies,
workers” wages and skills development, as well as the pressure generated
by large-scale textile production in terms of energy use, water consump-
tion, and waste management.

The inclusion of a chapter on contemporary kink fashion further ex-
tends this perspective by introducing the role of cultural contexts and
consumer practices in shaping approaches to sustainability. Focusing on
a segment associated with alternative fashion communities and garments
such as latex clothing, leather pieces, and corsetry, the chapter shows how
fashion products can acquire meanings linked to identity, self-expression,
and personal attachment.

Opverall, the section shows that the transition towards sustainability in
fashion is strongly context-dependent, requiring approaches that consider
the specific characteristics of different production systems, institutional en-
vironments, market dynamics, and consumer practices.

The third section focuses on the role of innovation in advancing sus-
tainability across the fashion value chain. The chapters examine how
technological innovation, digitalisation, supply chain management, and
consumer behaviour contribute to redefining how fashion firms create,
communicate, and deliver value. Rather than viewing innovation simply
as technological progress, they argue that sustainability also requires a re-
thinking of production models through demand-driven manufacturing,
closer collaboration across the supply chain, and longer product life cycles
to reduce the industry’s environmental footprint.

A relevant contribution is the chapter on the Digital Product Passport,
which addresses one of the key challenges of sustainable fashion: improv-
ing transparency across increasingly complex global supply chains. Con-
ceived as a digital identity accompanying products throughout their life
cycle, the Digital Product Passport provides verified information on ma-
terials, production processes, and environmental performance, thereby
strengthening traceability for firms, regulators, and consumers. Through
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the case of PaperTale, the authors explore whether the Digital Product Pass-
port can become the fashion industry’s long-awaited “killer app”. Their
analysis suggests that the main obstacle is not technological but organi-
sational. Although the necessary digital solutions are already available,
their widespread adoption remains constrained by the absence of common
standards, limited data sharing, and the reluctance of firms to collaborate
across the supply chain. The chapter therefore argues that the transforma-
tive potential of the Digital Product Passport depends less on technological
progress than on governance mechanisms capable of fostering trust, infor-
mation sharing, and cooperation between fashion and technology firms.

The section also explores the relationship between sustainability and
consumer behaviour, showing how impulse buying and fast-fashion con-
sumption continue to hinder the transition towards more sustainable con-
sumption patterns. Sustainability assessment systems and fashion brand
ratings further highlight the growing importance of reliable indicators for
evaluating corporate sustainability performance.

Taken together, these chapters highlight the tensions that continue to
characterise the transition towards a more sustainable fashion industry.
Although digital technologies and new production models offer important
opportunities, global sourcing strategies are still strongly influenced by la-
bour costs, with much of production concentrated in low-cost manufactur-
ing countries, particularly in Asia. The section suggests that technological
innovation alone cannot address the challenges of sustainability without
broader changes in production models, supply chain management, and
consumer behaviour.

The fourth section explores circular economy strategies, highlighting the
strategic role of marketing in supporting sustainability. The contributors
argue that marketing extends beyond encouraging consumers to purchase
“green” products and can instead reduce waste throughout the product
life cycle by promoting product personalisation, digital technologies - par-
ticularly artificial intelligence - and greater consumer engagement. A sub-
stantial share of waste is attributed to the misalignment between supply
and consumer demand, which often results in overproduction and unsold
inventory. Data analytics and artificial intelligence can help firms better
anticipate consumer preferences and align production more closely with
actual market demand.

One of the main insights emerging from the chapter is that reuse and
recycling should not be viewed merely as end-of-life waste-management
practices, but as the result of decisions taken much earlier in the value
chain, including product design, marketing strategies, and customer re-
lationships. The chapter further highlights the potential contribution of
marketing in moving from standardised mass production towards more
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personalised products and services. This approach encourages firms to de-
velop offerings that better reflect consumer needs, reducing impulse pur-
chases, product returns, unused garments, and ultimately waste.

The authors also emphasise a more active role for consumers, suggest-
ing that digital technologies enable closer interaction between firms and
customers and support value co-creation. Digital tools such as virtual fit-
ting rooms, virtual reality, three-dimensional product visualisation, and
artificial intelligence are presented as solutions for improving the purchas-
ing experience, allowing consumers to evaluate products more accurately
before buying and thereby reducing unnecessary returns. More broadly,
marketing is presented not only as a tool for influencing demand, but as
a strategic function that can support reuse, recycling, and the transition
towards more circular models of production and consumption.

From this perspective, the case of Kringloopwinkel Steenwijk, a Dutch
non-profit social enterprise underlines how circular business models can
combine product reuse with social inclusion. Beyond collecting, sorting,
and redistributing donated goods, the organisation reinvests its revenues
in community initiatives, including a training café that provides work ex-
perience and employment opportunities for disadvantaged people, while
garments unsuitable for the local market are redirected to international re-
use channels.

Although more concise than the previous parts of the volume, the sec-
tion effectively broadens the discussion of circular economy beyond waste
reduction by showing that extending product life cycles requires not only
technological solutions but also innovation in marketing, distribution, and
consumer practices.

The final section examines future directions of the fashion industry fo-
cussing on entrepreneurship, innovation, and responsible management.
The chapters address unconventional materials, sustainable business mod-
els, corporate environmental strategies, responsible brand identity, hu-
man resource management, and workers’ rights. Together, they broaden
the concept of sustainability beyond environmental performance, showing
that the future of fashion also depends on organisational change, ethical
practices, and social responsibility.

The chapter on sustainable fashion business models is particularly rel-
evant because it links the need for change to the environmental and social
impacts generated by the traditional fashion industry. Events such as the
Nike labour controversy in the 1990s and the Rana Plaza disaster in Bangla-
desh contributed to increasing public awareness of the hidden costs of glob-
al fashion production and strengthening consumer activism. In response to
these challenges, the authors argue that the transition towards sustainability
requires the integration of three main dimensions: sustainable materials, re-
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sponsible labour practices, and innovative business models.

Focusing on the latter dimension, the authors examine a range of sus-
tainable fashion business models that illustrate how digital technologies
and innovation can reshape traditional approaches to design, production,
and consumption. Among these models, fashion-on-demand is particu-
larly relevant because it challenges the traditional logic of producing large
quantities before demand is known, seeking instead to align production
with actual consumer needs. Similarly, technologies such as 3D virtual
sampling, body scanning, and virtual changing rooms show how digital
innovation can reduce the need for physical prototypes, improve prod-
uct fit, and create new forms of interaction between firms and consumers.
These approaches suggest that sustainability requires a rethinking of the
fashion system rather than incremental improvements in isolated activi-
ties. The case of Levi’s further illustrates how established companies can
incorporate sustainability principles by redesigning specific stages of their
production processes. Focusing on the high water consumption tradition-
ally associated with denim manufacturing, the chapter shows how inno-
vations in finishing techniques and water-saving processes can reduce re-
source use while maintaining product quality.

The comparison between Veja and Twins for Peace, two French sneaker
brands operating in the Brazilian market, further extends the analysis by
showing how sustainability can become part of entrepreneurial brand iden-
tity. While Veja illustrates an eco-sustainable strategy focused on reducing
environmental impacts across the value chain, Twins for Peace represents
a socially responsible approach centred on community development, edu-
cation, and working conditions. The chapter illustrates the importance of
coherence between sustainability communication and concrete practices to
build consumer trust and long-term brand value. However, the broader
challenge remains whether these alternative models can scale sulfficiently
to transform an industry still strongly influenced by fast-fashion dynam-
ics, global competition, and cost-driven production strategies. The section
therefore suggests that sustainable transformation depends not only on the
adoption of new materials and technologies, but also on firms’ ability to
rethink business models, organisational practices, and the principles guid-
ing value creation.

A recurring message emerging from these chapters is that moving to-
wards sustainability requires changes from both companies and consum-
ers. For firms, investment in training and the development of knowledge,
skills, and managerial capabilities is essential to guide this transition, while
greater consumer awareness plays an important role in challenging fast-
fashion consumption patterns.

Overall, one of the strengths of the volume is the interpretation of sus-
tainability as a multidimensional concept that extends well beyond envi-
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ronmental concerns. The five sections reveal a coherent editorial frame-
work in which sustainability is progressively examined from the environ-
mental implications of raw materials to the technological, managerial, or-
ganisational, and social transformations shaping the future of the fashion
industry. This progression represents one of the book’s main strengths,
underlining the interdependence between materials, production processes,
supply chains, marketing, circular economy, entrepreneurship, and social
responsibility.

Fashion and Environmental Sustainability: Entrepreneurship, Innovation
and Technology is a valuable contribution to the growing literature on sus-
tainable fashion. Its multidisciplinary perspective and international scope
make it particularly relevant for scholars, students, business leaders, and
policymakers. Beyond its academic contribution, the book also encourages
reflection on the responsibilities shared by different actors across the fash-
ion value chain. A more sustainable fashion industry ultimately depends
not only on how companies design, produce, and manage their activities,
but also on how consumers understand the impact of their choices and
reconsider their relationship with fashion products.
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