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Introduction

Giulio Guarini', Barbara Pancino’

The book is a collection of contributions from students of the PhD Program in Economics,
Management and Quantitative Methods at the University of Tuscia. In addition, the volume
features an essay by Luca Raffaele and Lorenzo Semplici, who occupy, respectively, the position of
Managing Director and Head of the Research and Evaluation Center of NeXt Economia, a national
network of organisations, businesses, local authorities, communities and third sector bodies.
Furthermore, Raffaele is a member of the Advisory Board of the PhD Program. The PhD Program
provides advanced training in the disciplines of economics, business and management, and
mathematics and statistics, with the objective of cultivating professionals who possess the capacity
to comprehend the challenges confronting the contemporary economy, including the socio-
environmental sustainability of economic development and the utilisation of natural resources, as well
as the transformation of production, consumption, labour, and markets that is resulting from
innovation. The PhD Program integrates the expertise of the members of the Academic Board across
three curricula. The Agri-food Economics and Policy curriculum is designed to provide a
comprehensive understanding of the economic analysis of agri-food systems, the policies that affect
them, and their interdependencies with overall economic development at both global and local levels.
The Management curriculum has been meticulously designed to offer a multidisciplinary educational
pathway in management studies, encompassing a comprehensive array of research areas. These
include corporate governance and strategy, excellence models for global competition, corporate
environmental, ethical and social responsibility, technological innovation, digital transformation, new
circular business models, and quality management. The Economics and Statistics curriculum is
designed to provide a comprehensive foundation in the study and analysis of socio-economic and
monetary-financial phenomena at the macro-, meso-, and micro-economic levels. This is achieved
through the application of economic and statistical-economic theories, models, and econometric
methods. The three curricula are grounded in interdisciplinary training in economic theories.

The book reflects the main research areas of the PhD Program, focusing on innovation and
sustainability across three dimensions: economic, social, and environmental. The interplay among
different economic disciplines and perspectives provides a rich set of analytical tools that can help
firms, institutions, and civil society address the complex socioeconomic challenges currently faced at
the global, national, and local levels. The book opens with the essay The New Social and Civil
Economy: Governing the great transitions by learning to think as a community by Luca Raffaele and
Lorenzo Semplici which put in evidence the potential significance role of social and civil economy
to govern the five great transitions: ecological, digital, demographic, social and geopolitical, by
drawing the 2026 Report on the New Social and Civil Economy in Italy. Authors explain the
characteristics of this New Economy by considering its roots in the history of economic thought, its
demand side by considering the finding of a survey on citizens and its supply side by investigating
organisations, ESG practices and energy communities. Finally, they underline some structural
problems and propose important reforms the launch and support this new economy.

'The Coordinator of the PhD Program in Economics, Management and Quantitative Methods, Full Professor of
Economics at University of Tuscia, Department of Economics, Engineering, Society, and Business Organization,
giulioguarini@unitus.it.

2 The Vice-coordinator of the PhD Program in Economics, Management and Quantitative Methods, Associate Professor
of Agricultural and Food Economics at University of Tuscia, Department of Economics, Engineering, Society, and
Business Organization, bpancino@unitus.it.
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All chapters written by PhD students were supervised by their tutors and are presented in alphabetical
order by author. Two main groups of contributions can be identified. The first examines issues
relevant to firms and production systems, such as artificial intelligence, supply chains, networking,
and reshoring. The second focuses on the economic analysis of important social dimensions,
including territorial cohesion, poverty, and civic participation. The collection includes both
conceptual and empirical research.

The first section concerning enterprises is composed of the following four papers. Gaia Buttaroni and
Vincenzo Sforza in 4 bibliometric analysis of artificial intelligence in the accounting profession
(1984-2025) study how and when the literature has moved from considering Artificial Intelligence
as a technical instrument to examining its implications for accountants’ roles, identities, and
professional work. In particular, authors investigate: how Artificial Intelligence research in
accounting has developed, and what intellectual framework supports it; how the conceptual structure
of the field has evolved, and when the professional dimension enter its vocabulary; finally, whether
the field shows a transition from an Artificial Intelligence-centred to an accounting-centred
orientation, or a tool-oriented approach still prevails. Irene Cardelli and Andrea Campo in Innovation,
Resilience and Sustainability in Production Supply Chains: Toward a New Industrial Model point out
the relevance of the concept of production supply chains to complement the horizontal dimension
with a vertical one and to shift the focus from individual sectors to the sequence of interconnected
industries involved in the production process. Moreover, they put in evidence that in light of the
profound transformations affecting the global economy, marked by the growing centrality of
technology, innovation, and sustainability, as well as increasing demands for resilience and
competitiveness, the need to redesign industrial policy around the concept of production supply
chains has become increasingly evident. Valentina Ceccarelli, Luca Correani and Patrizio Morganti
in Employment, Geographical Location, and Sectoral Heterogeneity in Italian Green and Non-green
Business Network Agreements explore how Italian Business Network Agreements contribute to the
so-called “just transition,” namely a fair shift towards a sustainable economy. They consider Business
Network Agreements as an example of open innovation mode, focusing on their structural
characteristics. Specifically, the relationship between employment, cross-sectoral heterogeneity, and
geographical location -with a distinction between green and non-green BNAs- is analysed, by using
a one-step system GMM estimator on a sample of 18702 Italian network firms from 2014 to 2023.
Federica De lasi, Alessandro Lanfranco Bruno, Stefano Poponi in Beyond cost: a quality management
capability-based framework for reshoring decisions aim to explain how Quality Management
capabilities support firms’ strategic reassessment of offshoring strategies through the identification,
interpretation and evaluation of the hidden quality-related costs associated with globally dispersed
production systems. While previous studies have extensively investigated the economic, operational
and geopolitical drivers of reshoring, the role of Quality Management in shaping manufacturing
location choices remains theoretically fragmented. To address this gap, a structured narrative
literature review and qualitative thematic synthesis integrate contributions from the reshoring, supply
chain management, Total Quality Management and Quality 4.0 literature, leading to the development
of a capability-based conceptual framework.

The second section, devoted to the economic study of territorial cohesion and social inclusion, is
composed of the following four papers. Maria Chiara Giovannelli in The application process of
Viterbo for European Capital of Culture 2033 describes the application process undertaken by Viterbo
for the European Capital of Culture (ECoC) initiative, that contributes to determine a long-term
cultural and urban strategy beyond the ECoC year, and to empower the citizens’ self-esteem and civic
pride. The Author analyses data collected during the laboratories in October 2025 organized to foster
the citizen participation, using the Integrated Model of Destination Competitiveness, including the
Social Conditions determinant proposed by Aquilino et al. (2019) in the assessment of Matera, ECoC
2019. Veronica Giuliani, Simone Marziali and Enrico Maria Mosconi in Sorting Public Value: Source-
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Separated Waste Collection as a Regulated-Material Service Exchange inspect how source-separated
municipal waste collection can be conceptualized as a regulated, asymmetric and socially constructed
public-service exchange. Authors propose the construct of value-in-regulated-material context:
household participation creates public value only when sorting practices become materially usable,
institutionally recognized and publicly legitimate. Building on Public Service Logic, Service-
Dominant Logic, co-production research and Edvardsson, Tronvoll and Gruber's social-construction
approach, they adapt value-in-social-context to municipal waste collection by combining an
instrumental integrative review, a diagnostic bibliometric gap audit and theory adaptation. Filippo
Gregori, Federico Bacchi, Luca Secondi in Accessibility and mobility poverty: a case study for Italy,
empirically study two of the four dimensions of transport poverty, namely accessibility and mobility
poverty. The former can be defined as the ease of reaching activities such as work, education, health
services and shops at reasonable cost, while mobility poverty refers to the lack of adequate
transportation infrastructures. They verify the spatial distribution of transport infrastructure
availability and accessibility using datasets from the Italian National Institute of Statistics and the
Transport Poverty Hub to apply Global and Local Moran's. Matteo Stampella, Ilaria Benedetti and
Tiziana Laureti in Educational poverty and digital divide from a multidimensional perspective:
theoretical framework and evidence from the Italian context examine the overlap between educational
disadvantage and digital vulnerability in Italian households, drawing on Sen’s capability approach
where poverty is understood not only as economic deprivation, but as a limitation of the substantive
freedoms and capabilities that allow individuals to pursue valuable life trajectories. Using microdata
from the 2023 ISTAT Aspects of Daily Life Survey, the study constructs three household-level
indicators of educational-digital poverty, based respectively on lack of full digital access, low digital
skills among key adults, and the simultaneous presence of both conditions in households with low
educational capital.



The New Social and Civil Economy: Governing the great transitions by learning
to think as a community

Luca Raffaele’, Lorenzo Semplici?

Abstract

Drawing on the 2026 Report on the New Social and Civil Economy in Italy3, this essay argues that
the civil economy tradition offers not a corrective at the margins of the market but a constitutive
grammar for economic life in an age of ecological, digital, demographic, social and geopolitical
transitions. Survey evidence on more than six thousand Italian citizens reveals a society whose values
run ahead of its capabilities: awareness of the need for a new economic model is widespread, while
the knowledge, participation and action required to enact it lag structurally behind. Read through the
capability approach, this gap points to two fractures, one institutional, one in civil human capital, and
to three policy trajectories: reforming the information architecture of the market, building a national
system for the recognition of civic capabilities, and granting the community legal standing as an
economic agent.

Keywords: Civil economy, Social economy, Capability approach, Civic participation, Public
happiness.

1. A paradigm for governing the transitions

The great transitions of our time, ecological, digital, demographic, social and geopolitical, have
progressively exposed the limits of an economic paradigm built upon a series of reductionisms: the
isolated homo oeconomicus, the firm conceived exclusively as a maximiser of shareholder value,
gross domestic product treated as an exhaustive measure of progress, public policy designed as a top-
down exercise, and research imagined as an activity separated from civic responsibility. None of these
assumptions is innocent. Each has shaped institutions, curricula, balance sheets and ministries;
together they have produced a growing distance between economic growth and the effective well-
being of persons and communities, alongside rising inequality, environmental crisis and a visible
weakening of democratic participation.

The 2026 Report on the New Social and Civil Economy in Italy, the third in its series, produced by
NeXt Economia with the University of Rome Tor Vergata as scientific partner, within the framework
of the National Observatory on the Social and Civil Economy (ON-ESC), takes this diagnosis as its
point of departure and submits it to an unusual discipline: measurement*. Rather than restating the
critique of economic reductionism in normative terms, the Report asks how far Italian society has

'Director General of NeXt Nuova Economia per Tutti, President of VERSO Innovation Center S.r.l. Societa Benefit
(University of Florence) and President of NeXt Social Commerce (Gioosto) and PhD Program in Economics,
Management and Quantitative Methods, University of Tuscia, luca.raffacle@nexteconomia.org.

2 PhD in Civil Economy Sciences, Guest Lecturer in Statistics at the Pontifical Faculty of Educational Sciences
"Auxilium," Head of the Research and Evaluation Center at NeXt Economia,lecturer and trainer on Civil Economy topics
for Master's programs and advanced training courses, lorenzo.semplici@nexteconomia.org.

3 The authors are the editors of the Report on which this essay draws.

4 L. Becchetti — L. Raffaele — L. Semplici (a cura di), Rapporto 2026 sulla Nuova Economia Sociale e Civile. La
prospettiva per governare le transizioni e pensarsi comunita, NeXt Economia — ON-ESC, Roma 2026 («Rapporti di
Nuova Economia Sociale e Civile», n. 3/2026), ISBN 979-12-80634-47-4; hereafter: Rapporto 2026. Unless otherwise
indicated, all data cited in this essay are drawn from the Rapporto 2026 and its Appendices.
https://nexteconomia.org/landing/onesc-osservatorio-nazionale-sulla-nuova-economia-sociale-e-civile/.
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actually travelled towards a different paradigm, on both the demand side (citizens) and the supply
side (organisations, enterprises, communities), and where precisely the journey is interrupted.

A conceptual clarification governs the whole exercise. The civil economy and the social economy are
not synonyms, nor rivals: they stand to one another as a scientific paradigm stands to a policy
paradigm, in the sense Thomas Kuhn gave to these terms>. The civil economy, the tradition that runs
from the Neapolitan and Milanese Enlightenment to its contemporary revival, is a way of
understanding what the economy is: a practice of mutual assistance among persons, in which
reciprocity, trust and the intention of public happiness are constitutive rather than residual features of
exchange. The social economy, as codified by the European Union's Social Economy Action Plan
(2021-2031), with its more than sixty actions for enabling ecosystems, access to finance and public
recognition, is a way of organising policy around a specific family of actors: cooperatives, mutuals,
associations, foundations and social enterprises®. Under the umbrella of the civil paradigm there is
room for several policy models, of which the social economy is the most consolidated; the converse
does not hold. The perimeter of the civil economy is wider, embracing not only third-sector entities
but sustainable enterprises, responsible citizens, districts, financial intermediaries and, more
generally, the whole constellation of intermediate bodies through which society organises itself
between the individual and the State’.

2. An ancient lineage for a new economy

That constellation has deep roots. When Antonio Genovesi assumed in Naples, in 1754, the first
university chair of economics in the world, a chair, significantly, of «commerce and mechanics»
established within a project of civil reform, he described commercial society as a network of mutual
assistance held together by fede pubblica, public trust, and oriented towards public happiness®. The
market, in this lineage, is not the antithesis of community but one of its expressions; and the wealth
of nations depends less on the accumulation of capital than on the quality of relationships, what
contemporary scholarship has conceptualised as relational goods, social capital and generativity”.

The new social and civil economy is therefore new in a precise and limited sense: not the invention
of a doctrine, but the encounter of an ancient tradition with three contemporary developments. First,
the European institutionalisation of the social economy as a strategic ecosystem for the resilience of
the single market. Second, the diffusion of instruments, ESG metrics, non-financial reporting, impact
evaluation, shared administration, renewable energy communities, that make it technically possible
to observe, measure and reward the civil quality of economic behaviour. Third, the availability of data
infrastructures, such as the open platforms of the ON-ESC, that permit a systematic, longitudinal
reading of the phenomenon. What follows summarises what that reading shows.

3. The demand side: a society that wants what it cannot yet do

The core of the Report's demand-side analysis is a national survey (CATI methodology) of a
representative sample of more than six thousand Italian citizens, from which a composite indicator of

> T.S. Kuhn (1962). On the application of the distinction to the civil economy / social economy pair, see Rapporto 2026,
cit., Part 1.

¢ European Commission (2021).

7 On the notion and taxonomy of intermediate bodies, see L. Becchetti — V. Bobbio — D.M. Bova — M. Decaro — C.
Longarini — L. Raffaele — L. Semplici (2026), pp. 255-320.

8 A. Genovesi, Lezioni di commercio o sia di economia civile (1765-1767), a cura di M.L. Perna, Istituto Italiano per gli
Studi Filosofici, Napoli 2005. The notion of pubblica felicita had been placed at the centre of the reform programme of
the Italian Enlightenment by L.A. Muratori, Della pubblica felicita oggetto de' buoni principi (1749).

9 See L. Bruni — S. Zamagni, Civil Economy: Another Idea of the Market, Agenda Publishing, Newcastle upon Tyne 2016;
L. Becchetti — L. Bruni — S. Zamagni, The Microeconomics of Wellbeing and Sustainability: Recasting the Economic
Process, Academic Press, London 2020.
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the Level of New Social and Civil Economy (NESC) is constructed!'’. The indicator aggregates eight
psychometrically validated determinants: the capacity for thought (the time regularly devoted to
reflecting on the impact of one's choices, and of public events, on the common good); relational
intelligence (listening, gratitude, reciprocity, empathy); functional emotions (good humour, positive
outlook, enthusiasm); the level of virtues (courage, honesty, perseverance, fairness, prudence, self-
control and their cognates); awareness of the urgency of ecological and social transition; knowledge
of the instruments of the new economy; sustainable actions in consumption, saving and investment;
and civic participation.

The headline result is a national NESC index of 0.55 on a normalised 0—1 scale. More instructive
than the level, however, is the structure. The value-relational determinants score systematically high:
relational intelligence at 0.70, awareness at 0.65, functional emotions at 0.64. The operational
determinants score systematically low: actions at 0.51, participation at 0.44 and, above all, knowledge
of the instruments at 0.32. The gap between the two families, 0.66 against 0.42, is statistically
significant, structurally stable and irreducible to demographic controls.

Behind these averages lie findings that deserve to be quoted in their starkness. Sixty-nine per cent of
respondents are aware of the need to change the economic model; eighty-eight per cent consider the
transformation of consumption models urgent, and eighty per cent say the same of production models.
Yet seventy-seven per cent do not know the ESG criteria, and forty-one per cent never seek
information on the sustainability of what they buy. More than half perceive a concrete risk of
greenwashing in corporate communication. Italy in 2026, the Report concludes, is a society with a
conscious and socially diffused demand for a new economy, in which what is missing is not the will
but the civil human capital, the technical-operational literacy, required to translate intention into
action.

Two further results qualify the picture. The first concerns well-being: individuals with higher NESC
levels report significantly higher life satisfaction (hedonic happiness), sense of life (eudaimonic
happiness) and perceived territorial well-being — that «public happiness» which the civil tradition
has always treated as the true end of economic life. Econometric analysis suggests the relationship is
not merely associative: participation in the civil economy produces well-being, and not only the
reverse. The second concerns territory. The regions of the Alpine arc combine strong value activation
with efficient social and environmental conversion factors, cohesive communities, cooperative
structures, welfare protections, and translate values into behaviour with regularity; in the
Mezzogiorno, an evident personal and relational activation meets bottlenecks in the surrounding
conversion factors, dispersing latent potential before it consolidates into effective capabilities.

4. Thinking as activation: a capability reading

The vocabulary of "conversion factors" is deliberate. The Report formalises the NESC model within
Amartya Sen's capability approach, resources, converted through personal, social and environmental
factors into capabilities and then into functionings, enriched by Martha Nussbaum's emphasis on
practical reason and by the theory of dynamic capabilities (sensing, seizing, transforming) developed
in the strategic management literature!!. Two theoretical innovations are proposed and tested
econometrically through structural equation modelling.

The first treats the capacity for thought, what the Report calls contempl-active intelligence, the habit
of reflecting alone and with others on the common good, not as one resource among many but as an
activation factor operating along the whole capacitation chain. Conversion factors cease to be

19 Rapporto 2026, cit., Part 2, Chapter 1; the questionnaire, the legend and the descriptive statistics of all variables are
reproduced in Appendices 1 and 2.

T A. Sen (1999); M.C. Nussbaum (2011); D.J. Teece — G. Pisano — A. Shuen (1997); M. Zollo — S.G. Winter (2002).
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exogenous constants and become endogenous functions of practical reasoning: thinking well enlarges
the very ecosystems, micro and macro, within which the person acts. The second innovation is a
double flow of capacitation, in which the operational NESC (actions and participation) figures first
as a functioning, the output of a process that runs from thought through conversion factors to
awareness and knowledge, and then, in a second flow, as a conversion factor in its own right,
expanding the individual capacity to transform ordinary resources into multidimensional well-being.

The empirical results are consistent and, in places, striking. The capacity for thought exerts a
significant direct impact on the personal, social and environmental conversion factors of the new
economy, and the resulting latent capability translates effectively into knowledge, action and, most
strongly, active participation. In the second model, thought acts twice: it activates the conversion
factors and it improves well-being directly, «thinking does us good twice», in the Report's formula,
while the NESC itself, as a fourth conversion factor, exhibits a robust direct effect on perceived well-
being. The policy implication is anything but rhetorical: strategies for the new economy must include
systematic interventions that free time and space for personal and social reflection, because the
reflective act is the cognitive switch that removes economic behaviour from impersonal automatism
and founds what the Report calls the rationality of the we, the capacity to think of oneself as a
community.

5. The supply side: organisations, ESG practices and energy communities

If the demand side reveals a bottleneck of capabilities, the supply side reveals an ecosystem in
formation. As of 31 December 2025, the ON-ESC platforms map 1,274 subjects of the civil economy:
745 belonging to the social economy in the strict sense, cooperatives, third-sector entities and
renewable energy communities in their various configurations, and 529 enterprises of the sustainable
economy, defined as those scoring above the sufficiency threshold in the NeXt Index ESG
evaluations, a multidimensional, multi-stakeholder rating methodology developed by organised civil
society before, and independently of, regulatory compliance 2.

The analysis of thousands of item-level scores yields a differentiated portrait of Italian organisations.
The social dimension is the most mature: corporate welfare and work-life balance, ongoing training,
gender equality, customer care and participation in territorial development appear as declared themes
in well over ninety per cent of the evaluated organisations, usually with measurement indicators
attached. The environmental dimension shows solidity on supply-chain traceability and the
sustainability of production inputs, with weaker performance on soil protection and environmental
education. The governance dimension is the most fragile: the participation of workers in company
management is declared by fewer than half of the organisations analysed, and the disclosure of
controversies by barely more than a third; across all pillars, moreover, the presence of explicit
improvement objectives is systematically rarer than the declaration of themes, a distance between
narrative and commitment which constitutes, in itself, an operational measure of greenwashing risk.

The most innovative section of the supply-side analysis concerns renewable energy communities. The
platforms census 376 initiatives, 173 in the North, 103 in the Centre, 100 in the South, spanning
collective self-consumption groups, energy communities proper (CER), solidarity-based
communities (CERS) and communities with an explicit social-impact constitution (CERIS)'®. The
Report reads these experiences not as technical devices for distributed generation but as social

12 The ESG and CER open platforms were developed by NeXt Economia with the University of Rome Tor Vergata within
the PNRR-funded GRINS project (Growing Resilient, Inclusive and Sustainable, Mission 4, Component 2, Investment
1.3) and now form part of the shared infrastructure of the ON-ESC. Data as of 31 December 2025: Rapporto 2026, cit.,
Chapters 2 and 3, and Appendix 5.

13 Rapporto 2026, cit., Chapter 4 and Appendix 6. The census covers 376 initiatives, including collective self-consumption
groups; renewable energy communities in the strict sense number 351.
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infrastructures: their density correlates with pre-existing relational capacity and associative networks;
their most effective governance models are participatory and multi-stakeholder; their measured
effects include reduced energy costs, contrast to energy poverty, local investment activation and the
accumulation of social capital. The first predictive multidimensional impact assessment of a solidarity
energy community, conducted with the Civil Impact methodology on the Esquilino—Monti CERS in
Rome, indicates the direction in which evaluation practice is moving: from output accounting to the
estimation of generativity.

6. Two fractures: institutions and civil human capital

Read together, the two sides of the inquiry disclose two fractures, and it is here that the Report makes
its most original analytical contribution.

The first fracture is institutional. The coexistence of near-universal awareness with minimal
instrumental knowledge is not a paradox of public opinion; it is the predictable signature of a market
failure that economic theory has long formalised'*. George Akerlof showed that under informational
asymmetry about quality, markets expel honest sellers and reward dishonest ones, a dynamic that, in
the field of sustainability, manifests itself as systemic greenwashing and adverse selection against
genuinely virtuous organisations. Joseph Stiglitz generalised the analysis to all goods whose decisive
characteristics are unobservable, and sustainability is unobservable by construction: no individual
consumer can verify supply chains, labour contracts and environment

al impacts. Douglass North added that institutions, the formal and informal rules of the game —
determine transaction costs and therefore the direction of incentives. The knowledge deficit measured
at 0.32 is thus not a cultural failing of the Italian population; it is the consequence of an informational
architecture designed to signal productive efficiency and technical quality, not civil impact. Within
such an architecture, the sustainable choice is structurally more expensive, in time, attention and
cognitive resources, than the conventional one. The transmission between values and behaviour
breaks down not at the moment of preference but at the moment of action.

The second fracture concerns the distribution of civil human capital. The generative ecosystem of the
new economy is concentrated in a triad of catalysts: the civil entrepreneur (NESC 0.696), the citizen
with tertiary education (0.689) and the structured volunteer (0.667), against a national mean of 0.55
and a distributional tail represented by the pensioner outside civic networks (0.440). The finding is
not sociologically obvious, for it is not reducible to income, age or geography: a civil entrepreneur
from the Mezzogiorno displays systematically higher NESC profiles than a wealthy pensioner from
the North-East. The explanatory variable is exposure to relational and generative economic
experience, contexts in which reciprocity, collective responsibility and impact on third parties are
endogenous to one's ordinary activity, and in which knowledge of the instruments is daily practice
rather than optional information. The deficit of knowledge and participation, in other words, is
corrected neither by acting on values (which are already present) nor by disseminating information
in the abstract, but by multiplying the contexts of relational economic experience and by cultivating
the habit of thinking one's own actions in terms of the common good.

7. Three trajectories

From the two fractures the Report derives three trajectories, deliberately framed as directions rather
than measures, since the design of instruments belongs to the competent institutions.

The first is the reform of the informational architecture of economic life. If the market cannot read
values, the answer is not to exit the market but to rewrite the rules of information that govern it:

14 G.A. Akerlof (1970); J.E. Stiglitz (2002), pp. 460-501; D.C. North(1990).
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completing and extending the European disclosure framework opened by the Corporate Sustainability
Reporting Directive and recalibrated by the subsequent Omnibus packages, with graduated
mechanisms for small and medium organisations'”; building public infrastructures of civil rating,
conceived as public goods in the manner of energy labels or land registries rather than as competitive
private services, and extending the digital product passport across merchandise sectors; and
mobilising public procurement, more than one hundred and fifty billion euro of annual purchases, the
largest single buyer in the Italian economy — as a structural lever, through quality criteria already
available in law. The aim is that the daily exercise of «voting with the wallet», the choice of
consumers, savers and investors to reward civilly generative organisations, should cost no more than
the conventional alternative'®. Instruments generated by organised civil society, such as the NeXt
Index ESG, already exist and are coherent with the regulatory framework; the step that the data render
urgent is their institutionalisation as reference systems for procurement, fiscal benefits and the
accountability of publicly supported enterprises.

The second trajectory is the construction of a national system for the recognition and development of
civic capabilities. If the new economy diffuses through relational experience, education policy must
treat civic capabilities, participating in collective governance, evaluating the impact of one's
economic choices, building trust across differences, reading a sustainability report, as core rather than
accessory competences, from secondary schooling to higher and continuing education, along the lines
of the OECD Learning Compass 2030'7. Symmetrically, the organisations of the social and civil
economy should cease to be conceived merely as recipients of welfare policy and be recognised as
privileged environments for the formation of civil human capital: laboratories in which the relational
knowledge that formal education does not yet generate is produced, tested and transferred, with
corresponding recognition within competence-certification systems, active labour policies and the
universities' Third Mission. The most urgent constituency is the excluded one: pensioners outside
civic networks, low-income households, residents of areas with low institutional density, for whom
the gap is not one of values but of access to enabling contexts.

The third trajectory is the recognition of the community as an economic subject of law. The energy
communities mapped by the Observatory, together with community cooperatives, solidarity
purchasing groups, districts and network pacts, are the embryonic form of an economic actor that is
neither market nor State nor civil society in the traditional sense, but combines the logics of all three:
it allocates resources through collective deliberation, produces goods and services efficiently,
generates positive externalities for its territory and accumulates social capital among its members.
Karl Polanyi described modern economic history as a double movement, the expansion of the self-
regulating market and the protective counter-movement of society!®. The new social and civil
economy is not a variant of the second movement, a defence against the market; it is the more
ambitious construction of markets that are civically constituted from the origin. Italian law already
contains fragments of this recognition, the Third Sector reform of 2017, the legislation on renewable
energy communities, the long tradition of cooperative mutualism'®; what the data render urgent is
their systematisation into a coherent doctrine of communal economic agency, with proportionate
rights of access to resources, obligations of transparency and mechanisms of accountability.

8. Conclusion: the measure of public happiness

15 Directive (EU) 2022/2464 of 14 December 2022 on corporate sustainability reporting (CSRD), as subsequently
recalibrated by the Omnibus simplification packages.

16 L. Becchetti (2008).

7 OECD (2019).

18 K. Polanyi (1944)

19 Legislative Decree no. 117 of 3 July 2017 (Third Sector Code) and Legislative Decree no. 199 of 8 November 2021,
implementing Directive (EU) 2018/2001 with regard to renewable energy communities.
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The thesis that the 2026 Report advances, with the solidity of the available evidence and the prudence
its complexity demands, can be stated briefly. The new social and civil economy is not a market
segment, nor a complement to public welfare, nor a niche of ethically minded consumers. It is a
constitutive mode of the economy: the form economic relations take when reciprocity is structural
rather than residual. The Italian data show that this mode is already present in society in sufficient
measure to constitute a critical mass of transformation; what is missing is the institutional architecture
that would render it as efficient as the conventional one. Building that architecture is the task of
politics; measuring its progress, through the National Observatory and its emerging regional
articulations, conceived as multilevel infrastructures of proximity that connect data, tools and
territorial experience in a bottom-up logic, is the task of research.

There is a final, properly humanistic implication. The strongest empirical regularity in the entire
inquiry is the double benefit of thought: the habit of reflecting on the common good both activates
civil behaviour and directly improves well-being. Two and a half centuries after Genovesi taught that
the end of the economy is public happiness and its means is mutual assistance, a representative survey
of his compatriots confirms the intuition with the instruments of psychometrics and structural
modelling. The transitions we must govern are, before anything else, transitions in our way of
thinking; and an economy capable of thinking of itself as a community is not a utopia to be preached,
but a capability to be built, patiently, institutionally, measurably. The data will decide.
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A bibliometric analysis of Artificial Intelligence in the accounting profession
(1984-2025)

Gaia Buttaroni' and Vincenzo Sforza’
Abstract

This study investigates how the accounting literature has addressed the impact of Artificial
Intelligence (AI) on the accounting profession. Although the diffusion of Al across auditing, financial
reporting and management control systems has been widely documented, existing bibliometric
reviews remain predominantly technological, only partially addressing whether scholarship has
moved from assessing Al as a technical instrument to questioning accountants, roles, judgement and
professional identity. Adopting the Al-centric/accounting-centric distinction (Stratopoulos and Wang,
2025) as an interpretive continuum, the study combines performance analysis and science mapping
through Bibliometrix. Following a PRISMA protocol, the corpus comprises 720 documents (1984—
2025) from Scopus and Web of Science, restricted to accounting journals ranked in the AJG 2024.
Three phases emerge: latency (1984-2016), structural growth (2017-2019) and exponential
expansion (2020-2025). The findings reveal a persistent asymmetry: the field remains accounting-
based in its empirical domain, where auditing holds the highest centrality, yet Al-centric in its
conceptualisation of innovation, with ethics and the accounting profession as peripheral nodes. Large
language models emerge as the most significant discontinuity and a potentially autonomous research
trajectory. The study therefore points to the training and governance frameworks required to work
critically with Al, and to research more explicitly centred on the profession itself.

Keywords: Artificial intelligence, Accounting profession, Bibliometric analysis, Auditing,
Management control.

1. Introduction

Digital transformation has increasingly reshaped socio-economic systems, and Artificial Intelligence
(AI) now represents one of its most powerful drivers and a central topic in contemporary academic
debate (Kraus et al., 2022). In accounting, the paradigmatic impact of Al, anticipated by Warren et al.
(2015), has become visible across auditing, financial reporting, control systems and professional
practice (Kokina & Davenport, 2017; Moll & Yigitbasioglu, 2019; Lehner et al., 2022). At the same
time, Al does not merely introduce new tools into accounting work; it also questions the boundaries,
methods and epistemological foundations of the discipline (Argento et al., 2025; Stratopoulos &
Wang, 2025).

Although research on Al and accounting has grown rapidly, existing bibliometric studies have mainly
focused on the evolution of the field (Camilli et al., 2024), emerging technologies in accounting
information systems, or Al-based forecasting (Kureljusic & Karger, 2023). However, these
contributions tend to adopt a predominantly technological perspective and only partially address the
long-term transformation of the accounting profession, especially after the rise of generative Al. This
leaves an important gap: how and when has the literature moved from considering Al as a technical
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instrument to examining its implications for accountants’ roles, identities, and professional work?
Accordingly, this study addresses three research questions:

e RQ1) How has Al research in accounting developed, and what intellectual framework supports
it?

e RQ2) How has the conceptual structure of the field evolved, and when did the professional
dimension enter its vocabulary?

e RQ3) Does the field show a transition from an Al-centred to an accounting-centred orientation,
or does a tool-oriented approach still prevail?

To answer these questions, the study adopts a bibliometric design, which is particularly well-suited
to analysing large bodies of literature using objective, reproducible procedures (Donthu et al., 2021).
The analysis combines Scopus and Web of Science Core Collection data to strengthen robustness and
representativeness (Lim et al., 2024) and uses Bibliometrix to conduct performance analysis and
science mapping (Aria & Cuccurullo, 2017; Lim et al., 2024). The final corpus includes 720
documents published between 1984 and 2025.

The study contributes both theoretically and practically. Theoretically, it reconstructs the evolution of
Al-related accounting research over four decades, showing how technological vocabulary has
advanced more rapidly than reflection on professional transformation. Practically, it helps scholars,
practitioners and professional bodies understand where the debate remains unbalanced: while Al is
increasingly central to accounting processes, its consequences for judgement, ethics, accountability
and professional identity remain only partially developed.

2. Methodology
2.1 Research design

The study adopts a bibliometric design structured in two complementary sections, in line with the
procedural guidelines proposed by Donthu et al. (2021): performance analysis, which describes the
intellectual structure of the field, and science mapping, which aims to highlight the evolution of
knowledge relating to the research topic.

2.2 Data collection
The systematic collection of data involved two sequential stages:

I) The search string was developed through a preliminary exploratory review based on Camilli et al.
(2024) and Moll & Yigitbasioglu (2019). Core technological terms related to Al and the internet (e.g.
“big data”, “blockchain”, “machine learning”) were extracted from these studies. These keywords
were then iteratively tested to optimise the final query, ensuring maximum relevance and
comprehensiveness of the retrieved results. Based on the exploratory analysis, two lexical strings
were identified, relating respectively to the technological sphere and to the accounting profession,
reported in Table 1. To consult the databases, the two research strings were combined using the
Boolean operator AND and applied to the ftitle, abstract and authors’ keywords search fields, to
identify publications positioned at the intersection of the two domains. The records obtained from
each database were subsequently subjected to a progressive sequence of in-database exclusion and
inclusion criteria, as described in the next phase.
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Table 1. Strings used in the composition of the search query.

"artificial intelligence” OR "ai” OR "machine learning” OR "deep learning” OR
AD’s string "algorithm*" OR "robotic*" OR "automation" OR "computer vision" OR "neural
networks" OR "cloud" OR "big data" OR "blockchain" OR "language model*" OR
"LLM*" OR "expert system™"
Accountants’ string "accounting profession*" OR "accounting professional*" OR "accountant*" OR
"auditor*" OR "controller*" OR "accountancy profession" OR "accountant role"

IT) The selection of contributions to analyse. The PRISMA 2020 flow diagram (Page et al., 2021), as
illustrated in Figure 1, summarises the selection process for defining the final bibliometric corpus.
The initial search identified records from two databases, Scopus and Web of Science, producing a
very large pool of potentially relevant publications. After screening 466,440 records, the selection
was progressively narrowed by applying specific eligibility criteria: only English-language articles
and reviews published in accounting journals ranked in the AJG 2024 were retained. This reduced the
corpus to 747 reports. After the final inclusion and analytical stage, 720 studies were selected for the
review, forming the dataset used for the bibliometric analysis.

Figure 1. PRISMA 2020 visualisation.
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2.3 Data analysis

The analysis of the 720 documents was carried out through a bibliometric approach, divided into two
parts: a performance analysis, offering a quantitative overview of the literature considered, and a
science mapping, reconstructing the field's conceptual and intellectual networks. In operational terms,
the analysis combined descriptive indicators of productivity and impact with longitudinal science-
mapping outputs, including trend topics, co-occurrence networks, and thematic evolution. These tools
were used sequentially: first to identify the historical intensity of publication activity, then to trace
the movement of concepts across periods, and finally to interpret whether central or peripheral nodes
reveal stable or emerging research priorities. The whole analysis was carried out using Bibliometrix
(Aria & Cuccurullo, 2017), an open-source R package developed for comprehensive science mapping
and has already been employed in relevant accounting research with a historical orientation (Camilli
et al., 2026).

Both performance analysis and science mapping are read through the lens of Stratopoulos and Wang
(2025), whose distinction between Al-centric and Accounting-centric orientations provides the
interpretive key adopted here and summarised in Table 2. The framework is not used as a rigid
classification scheme, but as an interpretive continuum. A/-centric research is understood as work in
which accounting data or problems primarily serve to test, design or evaluate technologies; by
contrast, accounting-centric research treats Al as a context for understanding accounting theory,
professional identity, work practices, ethics and institutional change. This distinction makes it
possible to read bibliometric patterns as evidence of disciplinary orientation rather than only topic
frequency.

Table 2. A comparative and summary table about the implementation of the framework by
Stratopoulos & Wang (2025).

Type Guiding question Primary contribution
Accounting- What do we learn about accounting through, orin | Accounting theory, practice, institutions,
centric the context of, AI? or phenomena
Al-centric What do we learn about Al by using accounting Al methods, models, performance, design,

problems or data? or evaluation

3. Findings and discussion

Scientific output on the Al-Accounting relationship follows an asymmetrical trajectory (Figure 2),
marked by early research activity in the mid-1980s and a sharp acceleration over the last decade. The
chronological trend reveals three main stages. The first is a latency period (1984-2016), comprising
223 publications and reflecting an embryonic research phase in which interest remained limited to
specific operational applications, such as early neural networks for fraud detection and business risk
assessment (Green & Choi, 1997; Calderon & Cheh, 2002). The second stage, a phase of structural
growth, occurred between 2017 and 2019, during which 102 papers were published. This period,
driven by big data, cloud computing, and deep learning, marked the transition from narrow Al,
understood as a tool for automating defined tasks, to disruptive Al, capable of reshaping work
organisation and professional roles (Moll & Yigitbasioglu, 2019). The third stage covers 2020-2025,
with 395 publications and a peak of 115 papers in 2025 alone. This exponential growth is associated
with the rise of generative Al and large language models, whose ability to analyse and produce natural
language in complex contexts extends beyond statistical data processing and has renewed scholarly
debate in the field (Agbon, 2024; Dong et al., 2024; Eulerich et al., 2024).
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Figure 2. Annual scientific production of accounting literature on Al and profession.
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Read through the Al-centric/accounting-centric distinction; these three stages indicate that the field's
growth is not only quantitative; it also marks a gradual shift from early technical applications toward
a more explicit, though still limited, concern with the accounting profession. Indeed, this trajectory
suggests that Al has progressively shifted from being treated as a technical support for specific
accounting and auditing tasks to becoming a broader factor of professional reconfiguration. The
increase after 2020 is therefore not only evidence of growing academic attention to Al, but also of a
changing concern with how accountants, auditors and controllers redefine their expertise, judgement
and accountability in technologically mediated environments.
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Figure 3. Most globally cited documents of accounting literature on Al and profession.
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Figure 3 shows that the most frequently cited documents are mainly rooted in the classical accounting
research tradition and precede the recent technological turn, addressing topics such as earnings
management (Nelson et al., 2002), audit quality and pricing (Gul et al., 2013), enterprise risk
management (Beasley et al., 2005), and trust-based accounting frameworks (Choi et al., 2008; Jeacle
& Carter, 2011). However, the emergence of Moll and Yigitbasioglu (2019), with 328 citations and
the highest annual citation rate, signals a shift towards an accounting-centric perspective focused on
technology’s impact on professional roles. Overall, the citation structure suggests that Al has entered
accounting mainly through auditing, analytics, risk assessment, fraud detection and assurance
functions.
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Figure 4. Trend topics of accounting literature on Al and profession.
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From the visualisation of trending topics (Figure 4), we can observe three distinct time periods. The
early period (2010-2017) includes terms such as “fraud”, “auditors™, “audit pricing” and “financial
reporting” and is associated with the advent of neural networks for fraud detection and predictive
models of insolvency (Charitou et al., 2004; Perols, 2011). The middle period (2018-2019) is limited
to topics relating to big data, corporate governance, analytics and the Big Four, reflecting the debate
on analytics and audit automation (Appelbaum et al., 2017; Schmitz and Leoni, 2019). The recent
period (2020-2025) includes topics such as artificial intelligence, machine learning and ethics,
including the first contributions on generative technology (Dong et al., 2024; Eulerich et al., 2024;
Gu et al., 2024), the future of the profession (Boritz and Stratopoulos, 2023) and ethical implications
(Munoko et al., 2020; Zhang et al., 2023). This transition is particularly relevant because the
vocabulary of ethics and professional work appears only after the consolidation of Al-centric terms

29 ¢¢

such as “analytics”, “automation” and “machine learning”.

On the chart, where terms are ordered by median year of occurrence, the smaller diameter of recent
nodes, compared to historical ones, shows that these concepts are still emerging and don’t have a
leading role in the literature. However, looking at this timeline through the Al-centric vs Accounting-
centric lens, the trends topic shows that while the early stages are characterised by a strictly technical
and tool-oriented focus (e.g. detection, analytics, automation), the recent period sees the development
of generative technology combined with a vocabulary focused on disciplinary implications (e.g.
ethics, the accounting profession). The simultaneous emergence of generative models and the ethical
dimension demonstrate how generative Al is situated within the scientific debate on deontological
reflection.

From the perspective of the accounting profession, the trend-topic analysis shows a gradual
enlargement of the debate. Earlier topics such as fraud, auditors, audit pricing and financial reporting
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refer mainly to traditional professional tasks, where technology is used to improve detection,
prediction and control. The subsequent emergence of big data, analytics, and automation indicates a
shift toward redesigning work processes and professional competences. In the most recent period, the
emergence of artificial intelligence, machine learning, ethics and the accounting profession suggests
that the literature is beginning to address Al not only as a technical tool but also as a force affecting
professional judgement, ethical responsibility and the boundaries of accounting expertise.

Figure 5. Co-occurrence network of accounting literature on Al and profession.
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The co-occurrence network analysis (Figure 5) reveals a central core (auditing, accounting, artificial
intelligence, audit) dominated by the “auditing node”, which has the highest degree of centrality. The
graph's periphery is clearly divided into two sections: one distinct cluster collects topics related to
auditing economics (e.g., audit quality, audit fees and earnings management), while on the opposite
side, two different clusters combine technological and analytical terms (e.g., big data, data analytics,
automation, digitalisation). In this architecture, the term “artificial intelligence” occupies an
intermediate position between the main core and the technological pole, serving as a bridge node.
This distribution confirms that accounting-centric concerns do not yet occupy the core of the network,
even as they have become increasingly visible in recent debate.

According to the theoretical framework, the graph’s morphology reveals a distinct Al-centric
orientation, framing innovation as merely a tool for connecting audit practices and analytical systems.
By contrast, the Accounting-centric terminology is confined to the surrounding area. Terms such as
ethics and the accounting profession emerge as low-centrality, detached nodes. These findings support
the hypothesis that, although ethical and professional implications have emerged in the debate, they
still haven't become a central focus of accounting research, remaining limited to a minority of articles
(Hsieh et al., 2020; Tiron-Tudor & Deliu, 2022).

The co-occurrence network is particularly informative from an accounting profession perspective.
The dominance of auditing as the most central node indicates that the professional debate on Al
remains strongly anchored in assurance-related activities. Al is therefore mainly connected to the
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transformation of audit work, rather than to the accounting profession as a whole. At the same time,
the peripheral position of terms such as “ethics” and “accounting profession” suggests that issues
concerning professional identity, responsibility, judgement and role change have not yet become
structurally embedded in the field. This confirms that the literature still tends to frame Al as a tool for
enhancing professional tasks, rather than as a phenomenon capable of redefining the professional role
itself.

Figure 6. Thematic evolution of accounting literature on Al and profession.
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The thematic evolution map (Figure 6) reveals three main phases in the development of the literature:
1984-2016, 2017-2019, and 2020-2025. The first period is dominated by a traditional accounting
and auditing framework, centred on auditing, audit quality, accounting and automation as the main
technological driver. The intermediate phase shows a more fragmented structure, with the emergence
of instrumental digital themes such as intelligence and big data, as well as the first explicit references
to the accounting profession. In the most recent period, the field has moved more clearly towards
digital transformation, with digitalisation and large language models gaining visibility. Nevertheless,
established themes such as XBRL, restatements, audit quality, and auditing remain persistent,
indicating continuity within the broader accounting domain.

Interpreted through the framework proposed by Stratopoulos and Wang (2025), the map suggests a
progressive refinement of the Al-centric dimension. The literature evolves from broad references to
automation in the first period, towards intelligence and big data in the second, and finally to more
specific constructs such as digitalisation and large language models in the most recent phase. This
trajectory indicates that technological innovation is increasingly conceptualised through more
specialised terminology. However, the accounting-centric dimension remains comparatively
underdeveloped. Although the accounting profession appears from the intermediate period onwards,
it remains a stable but isolated vector, without generating further conceptual branches. This suggests
that professional issues are acknowledged but have not yet become an autonomous research stream.

Overall, the thematic evolution confirms a persistent imbalance between technological and
professional perspectives. The field remains accounting-based in its empirical domain, as its core
themes continue to concern auditing, audit quality, accounting practices, XBRL and restatements. At
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the same time, it is largely Al-centric in its conceptualisation of innovation, with Al primarily framed
as an instrument for improving accounting and auditing tasks. Less attention is devoted to how Al
may reshape professional judgement, ethical responsibility, accountability and occupational
boundaries. The emergence of large language models represents the most significant discontinuity,
suggesting that generative Al could become an autonomous research trajectory and a catalyst for
future theoretical development.

4. Conclusions

This study answers the three research questions by showing that the literature on Al and the
accounting profession has evolved through a sequence of continuity and disruption. Regarding RQI,
the field developed from early applications aimed at fraud detection and insolvency prediction (Green
& Choi, 1997; Charitou et al., 2004), through the expansion of Big Data, analytics and deep learning
(Warren et al., 2015; Sun, 2019; Ding et al., 2020), to the recent acceleration driven by generative Al
and large language models (Dong et al., 2024; Eulerich et al., 2024). However, this growth remains
anchored in traditional accounting and auditing concerns. Regarding RQ2, the professional dimension
has only recently entered the vocabulary and remains peripheral. Regarding RQ3, the field remains
predominantly Al-centric: Al is primarily treated as a tool for improving accounting and auditing
tasks, while its broader implications for professional identity, judgement and responsibility remain
underdeveloped.

The practical implication is that accounting professionals, firms and standard setters should not limit
their attention to the adoption of Al tools. The findings suggest that the main challenge is not only
technical implementation, but the redefinition of competences, responsibilities and ethical safeguards.
The marginality of socio-professional reflection, already noted in relation to the transition of
accounting work (Leitner-Hanetseder et al., 2021), indicates the need for training models and
governance frameworks that prepare accountants to work critically with Al rather than merely operate
Al-based systems.

Theoretically, the study contributes by demonstrating that the Al-accounting literature has refined its
technological vocabulary faster than its accounting-centred conceptual framework. Future research
should therefore move beyond the instrumental view of Al and investigate how generative
technologies reshape professional judgement, accountability, occupational boundaries and
institutional legitimacy. In this sense, Al no longer asks accounting scholars only what technology
can do for the profession, but what the technology is doing to the profession itself.
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Innovation, Resilience and Sustainability in Production Supply Chains: Toward
a New Industrial Model

Irene Cardelli’, Andrea Campoz

Abstract

This position paper examines the evolution of supply chains in the context of profound economic,
technological, and geopolitical transformations reshaping the global industrial system. The analysis
highlights how increasing supply chain vulnerabilities, technological competition, and the digital and
ecological transitions, together with the growing relevance of economic security, require moving
beyond a linear and sector-based view of production systems. The paper proposes an integrated
supply chain approach, encompassing both vertical and horizontal integration through the exchange
of resources, knowledge, products, and technologies and the development of industrial symbiosis.
From this perspective, innovation, sustainability, quality, resilience, and competitiveness emerge as
interconnected dimensions of a new industrial model. Particular attention is given to digital
technologies and artificial intelligence as enabling factors for monitoring operations, managing risks,
sharing information, and reconfiguring production processes. Finally, the paper emphasizes the need
for integrated industrial policies combining vertical, horizontal, and territorial approaches and
fostering cooperation among firms, institutions, research centers, and territories.

Keywords: Supply Chains, Resilience, Digital Innovation, Sustainability, Industrial Policy.

1. Introduction

Following the globalization process of recent decades, the global industrial and trade landscape has
progressively diversified. Production supply chains, now global in scope, represent an essential
component of the contemporary economy and of the broader socio-industrial context.

Technological innovation and the ecological transition have further accelerated this process of
transformation, in which supply chains play a fundamental role by integrating complex and
diversified networks to deliver products and services to global markets.

Moreover, the global dimension of supply chains inevitably entails an active role for states and
institutions, which operate through agreements and industrial policies and often directly or indirectly
control strategic segments of business processes. This generates additional political and economic
tensions, while also introducing a further layer of competition not only among firms but also among
countries, incorporating geopolitical considerations that must be considered.

States’ foreign policy actions have a direct impact on logistics and international trade. International
conflicts, trade and tariff policies, economic sanctions, and broader phenomena such as the rise of
protectionism and the dissolution of international agreements represent significant geopolitical risk
factors (Mykyta, 2025).
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Production supply chains are a key element of the modern industrial landscape. A purely horizontal
analysis of a single sector is inadequate for interpreting competitive dynamics, as it overlooks
interdependencies with vertically related activities and sectors within an increasingly complex system
of integration and relationships. This system no longer aims solely at maximizing industrial margins,
but also at safeguarding production stability and ensuring national security and the well-being of
citizens. The supply chain approach broadens the analytical perspective by complementing the
horizontal dimension with a vertical one, shifting the focus from individual sectors to the sequence
of interconnected industries involved in the production process (Tolomeo, 2013).

In light of the profound transformations affecting the global economy, marked by the growing
centrality of technology, innovation, and sustainability, as well as increasing demands for resilience
and competitiveness, the need to redesign industrial policy around the concept of production supply
chains has become increasingly evident. As highlighted in the Green Paper on Industrial Policies by
the Italian Ministry of Enterprises and Made in Italy (2024), modern industrial policy is no longer
limited to correcting market failures, but must take on a broader role of guidance and strategic vision.
It must equip the economic system with the tools needed to prevent and respond to external shocks,
such as pandemics, natural disasters, and conflicts, particularly armed ones, support the achievement
of ecological and technological transition goals, and safeguard national competitiveness, which will
increasingly depend on the ability to operate within an international context characterized by growing
tensions and hostilities (Italian Ministry of Enterprises and Made in Italy, 2024).

The major economic and geopolitical shocks of recent years have highlighted how the resilience of
an economic system depends not only on the performance of individual sectors, but above all on the
quality of relationships and connections linking firms, skills, and territories. Furthermore, modern
supply chains are highly vulnerable to crises, which may arise from catastrophic events in distribution
centers, disruptions in healthcare supply systems during pandemics, food supply chain breakdowns
during food crises, large-scale product recalls by suppliers, or partner insolvency (Durugbo and Al-
Balushi, 2025).

In this context, supply chains increasingly emerge as a strategic lever for resilience and innovation,
grounded in cooperation among economic actors and in the circulation of knowledge throughout the
production process. These elements are essential for fostering innovation across all stages of the
supply chain and enhancing the competitiveness of the firms involved. At the same time, the concept
of the supply chain itself has progressively expanded in both theoretical and operational terms: from
a traditional, predominantly linear and sector-based view to a more modern conception characterized
by a systemic and integrated approach to production processes. To some extent, this systemic
approach effectively incorporates the evolution of production models toward the circular economy,
an economic model based on continuous processes of resource exchange, reuse, and recovery, which
can significantly extend the traditional boundaries of production sectors.

This transformation is particularly relevant in the case of the Italian production system, which
continues to exhibit a complex and articulated structure. Alongside large, high-tech firms, there exists
an extensive network of small and medium-sized enterprises that forms the backbone of Made in Italy
and represents one of the defining features of the national industrial model. However, the strength
and competitiveness of this production network increasingly depend on firms’ ability to adapt to new
economic paradigms and to successfully navigate the major ongoing transitions, particularly the
digital and sustainable ones.

2. The Socio-Economic Context

Over the past decade, the global economy has been undergoing a period of substantial transformation,
particularly at strategic and geopolitical levels.
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From an economic perspective, these changes are reflected in an increasingly close interconnection
between industrial policy and national security strategy. Strategic autonomy is increasingly regarded
as a key objective of industrial policy, and this concept is more frequently used to identify sectors or
production supply chains that require targeted support, both in terms of productivity and resilience
(Criscuolo et al.,, 2022). This convergence, driven by geopolitical tensions, supply chain
vulnerabilities, and technological competition, marks a departure from the free-market-oriented
economic policies that dominated the period following the end of the Cold War (Hauge et al., 2025).

Indeed, during the 1990s, the role of the state in industrial development was significantly reduced.
Due to the perceived inability of governments to identify strategic sectors, public intervention was
largely confined to horizontal measures aimed at correcting market inefficiencies. However, the
systemic crises of 2008 and 2020 triggered a reversal of this trend, leading to a renewed emphasis on
industrial planning, with public authorities regaining a central role in shaping economic growth
trajectories (Italian Ministry of Enterprises and Made in Italy, 2025).

In the past decade, the rise of China as a global manufacturing power, supply chain disruptions caused
by the COVID-19 pandemic and intensifying technological competition have prompted the adoption
of policies aimed at ensuring supply chain security, protecting and developing strategic industries,
and maintaining technological advantages. Following the pandemic crisis, the European Union has
focused on building more resilient and diversified supply chains, especially in critical sectors such as
pharmaceuticals, semiconductors, and raw materials (Rosén and Meunier, 2023).

Critical raw materials are playing an increasingly important role as a factor of competitiveness, as
they lie at the beginning of all industrial value chains and constitute the material foundation of any
production activity. Moreover, many of these resources are essential for achieving broader objectives
such as technological progress, ecological transition, and national security (Italian Ministry of
Enterprises and Made in Italy, 2025).

Competition policy plays a fundamental role in strengthening the competitiveness of the European
Union. Its objective is to ensure that economic integration results in open, competitive, and efficient
markets across all Member States. By creating a level playing field for firms and consumers, it
transforms the legal framework of the Single Market into an economic reality (Duso, 2025).

These issues were also highlighted in the report presented by Mario Draghi during a joint press
conference with the President of the European Commission, Ursula von der Leyen. The Draghi Report
(2024) emphasizes that the European Union has experienced relatively low growth, partly due to a
slowdown in productivity. This condition has been exacerbated by three main factors: the expansion
of global trade, which has increased competitive pressure on European firms; the disruption of
relations with Russia, a key energy supplier to the EU; and evolving geopolitical scenarios, including
the questioning of the U.S. security umbrella that had previously allowed the EU to allocate defense
spending to other priorities.

Consequently, according to the Draghi Report, an agenda aimed at strengthening competitiveness
should primarily focus on increasing productivity and reinforcing security, which is considered a
fundamental prerequisite for sustainable development from environmental, economic, financial, and
social perspectives (Draghi, 2024).

With regard to Italy, its deep integration into international markets and the European Union makes its
production system highly sensitive to geopolitical instability. Since Italian GDP is closely tied to
global value chains, a worsening of global economic fragmentation, leading to reduced trade, would
put the Italian industrial model at risk. This model is characterized by long production supply chains
in which the country’s strength lies more in transformation processes than in primary production.
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For the European Union as a whole, trade fragmentation also represents a threat to the ongoing dual
transition, ecological and digital. These processes are highly capital-intensive and depend heavily on
the import of strategic raw materials, without which the autonomy required to complete these
structural transformations cannot be achieved (Italian Ministry of Enterprises and Made in Italy,
2025).

For this reason, in June 2023, the European Commission and the High Representative of the Union
presented a communication on the European Economic Security Strategy. This strategy is based on
three main pillars: first, promoting the Union’s competitiveness by strengthening the Single Market,
investing in skills, and supporting the EU’s industrial, technological, and research base; second,
protecting economic security through the updating of existing instruments and the introduction of
new ones; and third, strengthening relationships with third countries that share similar interests in
economic security, including through the promotion and conclusion of new trade agreements and the
reinforcement of a rules-based international economic order and multilateral institutions (European
Commission, 2023).

As stated in the White Paper on Industrial Policies by the Italian Ministry of Enterprises and Made in
Italy (2025), public policies for industrial development can be structured according to three main
approaches. The first is the vertical approach, which focuses intervention on specific production
systems considered strategic, often identified through interdependent ATECO classification codes.
The second is the horizontal approach, which targets the entire business sector and is based on the
creation of favorable general conditions for development; in this case, public intervention often
involves discretionary decisions regarding the selection or support of specific technologies. Finally,
there are territorial policies, which direct interventions toward firms located in specific geographic
areas, based on criteria related to local conditions and cohesion objectives.

The Italian production system is characterized by a dual specialization, both sectoral and territorial,
and therefore requires industrial policies capable of combining horizontal, vertical, and territorial
instruments. In this context, an industrial policy approach structured along production supply chains
and adaptable to the specific needs of each of them represents an appropriate response to these
challenges (Italian Ministry of Enterprises and Made in Italy, 2025).

3. Position

The concept of “integrated supply chains,” understood not only in a vertical sense but also
horizontally, through the exchange of resources, products, and services, as well as mechanisms of
industrial “symbiosis”, now represents a strategic response to the growing global need for resilience,
competitiveness, and continuous adaptation of contemporary economies. The shocks that have
profoundly reshaped economic and productive balances in recent years have highlighted how the
economic and industrial strength of a country largely depends on the quality of connections among
firms, skills, and territories. In this context, the development and strengthening of integrated supply
chains are becoming increasingly central, emerging as a key strategic lever to enhance the resilience
of production systems and support long-term competitiveness (4Manager Report, 2025).

Integrated supply chains entail not only the strengthening of linkages among firms and across
different stages of the production process, but also the systemic integration of strategic dimensions
such as innovation, sustainability, and quality within production processes. From this perspective, the
adoption and integration of digital technologies and artificial intelligence models into supply chain
management systems represent a fundamental enabling factor. In particular, the combination of
process digitalization and sustainability-oriented management models makes it possible to
simultaneously pursue objectives of economic efficiency, resource optimization, and environmental
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responsibility, thereby contributing to the strengthening of both competitiveness and resilience of
production supply chains (Yan et al., 2025).

With regard to innovation, it clearly emerges that new technologies and digital innovation represent
a paradigm capable of enhancing supply chain resilience and fostering sustainable development (Ding
et al., 2024). Moreover, organizations endowed with strong innovation capabilities are better
positioned to seize opportunities, generate differentiated competitive advantages, and respond
proactively to evolving customer needs and market dynamics (Rotjanakorn et al., 2020).

In the literature, digital innovation is generally conceptualized as a multifaceted phenomenon
comprising three core components: the adoption of digital technologies, the innovation processes
through which these technologies are integrated into organizational activities, and the resulting
innovative outputs (Fang et al., 2024). Within production supply chains, tools such as blockchain and
big data offer numerous advantages: they enable continuous monitoring of operational conditions, the
timely detection of changes in both internal and external environments (Schmidt, 2019), and the
precise identification of key risks, thereby supporting proactive risk management strategies (Feng et
al., 2025).

The use of artificial intelligence-based methods can further enhance the competitiveness, autonomy,
and resilience of supply chains. Several studies highlight how Al technologies enable firms, among
other benefits, to implement more advanced control systems, promptly identify critical areas, and
address issues more rapidly and effectively across the entire supply chain (Fosso Wamba et al., 2024;
Gupta et al., 2021).

Digital technologies also promote information sharing, process synergy, and resource integration,
allowing firms to rapidly adapt the structure of production supply chains (Han, 2022), reconfigure
existing resources to cope with environmental changes (Cheng, 2023), and activate risk response
plans. Thanks to these capabilities, organizations can collaborate more effectively with partners and
alternative suppliers, increasing flexibility, resilience, and responsiveness to disruptions (Scholten,
2015) (Habibi, 2023) (Rice, 2003).

Innovation also plays a central role in strengthening supply chain resilience. The latter, defined as the
ability of supply chains to anticipate and manage external shocks, promptly identify potential risks,
and rapidly restore operational activities (Tukamuhabwa et al., 2015), represents a crucial factor in
the current context characterized by uncertainty and disruption. It is also important to emphasize that
resilience not only enables a return to pre-disruption performance levels but can also lead to the
achievement of more efficient and robust operational configurations (Tukamuhabwa et al., 2015).

At the same time, supply chain resilience contributes to improving firms’ sustainable performance,
as it enables rapid responses to external shocks and the effective restoration of operations
(Papanagnou, 2022).

In this context, ensuring resilient production supply chains in the face of geopolitical instability has
become a strategic priority for both firms and governments (Mykyta, 2025).

At the national level, within the framework defined by Law 206/2023 and the Made in Italy 2030
Green Paper, digitalization emerges as a cross-cutting strategic driver of the triple transition (green,
digital, and geopolitical), representing a key lever for the sustainability and competitiveness of supply
chains (4Manager Report, 2025).

In this framework, the degree of integration among different supply chains becomes particularly
relevant. Supply chains with a higher level of integration tend to be more competitive and resilient.
This awareness highlights the need to promote a renewed business culture, based on widespread
managerial capabilities and the adoption of integration strategies both along and across supply chains
(4Manager Report, 2025).
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A significant example in Italy of collaboration among high-tech sectors is represented by the
aerospace, defense, and security industries, which together constitute one of the main drivers of the
national economy (MiSE & MIUR, 2015). In particular, the security sector, as broadly defined by the
European Commission, is closely interconnected with the aerospace sector. This example underpins
the proposal to promote integration among different supply chains by developing structured forms of
cooperation capable of fostering the transfer and cross-application of technologies across distinct but
functionally interdependent domains.

In light of the above, technology, innovation, resilience, and competitiveness emerge as the guiding
principles for building supply chain integration strategies capable of strengthening the industrial
fabric and promoting sustainable and long-term growth.

4. Conclusions

Integrated production supply chains represent a key strategic lever for strengthening the
competitiveness and resilience of industrial systems in a context characterized by geopolitical
complexity and rapid technological change. Strengthening integrated supply chains, through the
introduction of co-design practices, partnerships, and knowledge sharing among the various actors
involved, can take on significant political relevance, requiring targeted industrial policies capable of
identifying strategic sectors, promoting selective investments, and coordinating actions among public
institutions, firms, and research centers.

The integration of different sectors and supply chains can foster cross-sectoral synergies, knowledge
circulation, and technology transfer, all of which are essential to sustaining innovation and responding
effectively to a wide range of external shocks. Within this framework, digital technologies and
artificial intelligence, even in their more basic applications, constitute indispensable enabling tools.
Systems based on blockchain, big data, and advanced monitoring not only improve the efficiency and
sustainability of supply chains, but also enhance their resilience and adaptive capacity in complex
environments.

A strategic approach to integrated supply chains therefore requires effective governance tools,
incentives for innovation, and investments in human and technological capital, fostering collaboration
among large firms, SMEs, and local territories. Only through a structured and technologically
advanced industrial policy is it possible to build a more robust and competitive national and European
production system, capable of addressing the challenges of the digital, ecological, and geopolitical
transitions.
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Employment, Geographical Location, and Sectoral Heterogeneity in Italian
Green and Non-green Business Network Agreements
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Abstract

This paper investigates how Business Network Agreements (BNAs) contribute to the so-called “just
transition,” a fair shift towards a sustainable economy, in Italy. We have considered BNAs as example
of open innovation mode, and we focus on their structural characteristics; we analyse the relationship
between employment, cross-sectoral heterogeneity, and geographical location by distinguishing
between green and non-green BNAs. Using a one-step system GMM estimator on a sample of 18702
Italian network firms from 2014 to 2023, we find that both sectoral heterogeneity and greater average
network distance are negatively correlated with employment. Notably, these adverse effects are
mitigated in case of green networks, suggesting that environmentally oriented BNAs may better
support the just transition process. Due to higher and more complex and technological skills required
by green BNAs, they are more effective in mitigating just transition processes.

Keywords: Business Networks Agreements, Employment, Sectoral heterogeneity, Strategic
location, Just transition.

1. Introduction

The Italian production system is widely composed of Small and Medium-sized Enterprises (SMEs)
that, despite resilience and strong regional embeddedness, often face limited financial and managerial
resources. Law 33/2009 introduced Business Network Agreements (BNAs), enabling firms to
collaborate to enhance innovation and competitiveness. Evidence shows BNAs improve firm
performance and profitability (Dickson et al., 2021; Fabrizi et al., 2022).

Depending on their activity, they can be interpreted as forms of open innovation and open eco-
innovation, respectively. As they facilitate knowledge exchange, and green/non-green skill
development, they generate positive externalities. BNAs support issues like the just energy transition.
Based on the subject description, networks were classified as “green” or “non-green.” The
classification is based on the identification of keywords in the network subject pertaining to
environmental areas of intervention as suggested by Fabrizi et al. (2022).
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Table 1 - Green and Non-Green Business Networks Agreements in Italy (2010 — 2024).

% of Non-Green

Year Non - Green Net. on vearl Green. | % of Green. Net. Total in % of
Net. : to tgl y Net. on yearly total Total
2010 12 80.00% 3 20.00% 15 0.16%
2011 128 87.07% 19 12.93% 147 1.55%
2012 239 88.85% 30 11.15% 269 2.84%
2013 463 88.87% 58 11.13% 521 5.50%
2014 355 92.93% 27 7.07% 382 4.04%
2015 475 94.62% 27 5.38% 502 5.30%
2016 544 92.99% 41 7.01% 585 6.18%
2017 770 94.02% 49 5.98% 819 8.65%
2018 670 93.31% 48 6.69% 718 7.59%
2019 638 92.20% 54 7.80% 692 7.31%
2020 722 91.86% 64 8.14% 786 8.30%
2021 836 90.28% 90 9.72% 926 9.78%
2022 891 89.55% 104 10.45% 995 10.51%
2023 919 89.14% 112 10.86% 1,031 10.89%
2024* 778 89.32% 93 10.68% 871 9.20%
sll‘l{)‘;:;‘t‘f* 206 | 2.18%
Total 8,440 89.17% 819 8.65% 9,465| 100.00%

*Data are updated to 3 October 2024 - Source: our elaboration on Infocamere data
**Due to missing data. classification is unattainable
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Prior studies document a positive relationship between BNAs and employment (Fabrizi et al., 2022),
while often overlooking structural characteristics such as sectoral heterogeneity and network distance
(Ceccarelli et al., 2024; Cabigiosu, 2024; Dickson et al., 2021). This study investigates how cross-
sectoral heterogeneity (Sect. Het.) and spatial configuration, measured through Network Average
Distance (Net. Avg. Dist.), affect employment outcomes. Employment is used as a proxy for firm
performance within a dynamic labour demand framework estimated via a one-step system GMM
approach (Fabrizi et al., 2022; Lachenmaier & Rottmann, 2011). We analyse, first, the relationship
between employment and firm-level Sect. Het., and second, the effect of Net. Avg. Dist. on
employment. Furthermore, we distinguish between green and non-green networks to capture
environmental dimensions and assess BNAs’ contribution to the just transition. Empirically, we merge
BNAs data from Infocamere* with Bureau van Dijk AIDA over the 2014-2023 period”.

This study contributes to the literature in three main ways. First, following Frenken et al. (2007), it
uses an entropy-based measure of firm variety to assess its impact on performance. Second, it analyses
firms’ strategic location by jointly considering agglomeration economies and geographical
positioning. Third, it examines BNAs’ structural characteristics by distinguishing between green and
non-green networks and their activities.

Our research addresses three questions: (i) how network structural characteristics affect firm
performance, (ii) how Sect. Het. and Net. Avg. Dist. influence employment levels, and (iii) what
differences emerge between green and non-green networks.

Cross-Sect. Het. negatively affects employment, while agglomerated networks boost it through
externalities and coordination (Cainelli & lacobucci, 2015; Sedita et al., 2016; Cainelli & Ganau,
2019). These negative effects are weaker in green BNAs due to higher skill and expertise
requirements for green innovation (Barbieri et al., 2020).

The chapter is arranged as follows: Section 2 reviews the literature and hypotheses, Section 3 presents
the data, Section 4 outlines the empirical strategy and econometric model, Section 5 discusses the
results, and Section 6 concludes.

4 The open access database of Italian firms BNAs is available on: https://contrattidirete.registroimprese.it/reti/.
3> We selected data of Italian firms from the 2014 period to 2023 due to lack of data availability.
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2. Related Literature and Research Hypotheses

This study advances the business networks framework by focusing on the Italian context, assessing
green and non-green networks’ role in supporting a just transition.

BNAs enhance firm innovativeness and competitiveness by facilitating knowledge flows, fostering
SMESs growth, and generating positive employment effects. They are considered tool of open and
open eco-innovation, depending on the activity they produced (Horbach et al., 2012). Green networks
focus on environmental innovations requiring specialized expertise and delivering higher efficiency
gains, while non-green networks generate standard innovations (Ghisetti et al., 2015). Green BNAs
represent a win—win strategy, combining economic and environmental objectives. They generate
strong environmental and knowledge spillovers that enhance innovation and firm performance
beyond local regions. Their technologies are more valuable knowledge spillover because they involve
greater technological complexity and systemic integration, increasing the demand for advanced,
diverse, and highly skilled workers (Barbieri et al., 2020). These dynamics boost productivity,
agglomeration effects, and the spatial concentration of green economic activities.

Analysing skill and human capital heterogeneity entails examining both firm- and network-level
activities, together with geographical spillovers and location-based externalities. The literature shows
that BNAs improve firm performance, but the effects of structural features such as sectoral diversity
and spatial configuration remain underexplored. Recent studies on Italian BNAs show that greater
Sect. Het. is linked to larger networks and wider geographical reach, strengthening interactions and
knowledge exchange among firms (Ceccarelli et al., 2024). In addition, industrial composition, and
diversity shape employment outcomes. Caineilli & Tacubucci (2015) and Sedita et al. (2016) find that
employment is negatively associated with specialization and vertical integration. Consistently,
Cainelli & Ganau (2019) report short-term negative impacts of unrelated variety on employment. Not
only Sect. Het. but also, geographical proximity and localised density play a key role in BNAs,
reinforcing network externalities among firms. Agglomeration and spatial concentration dynamics
generate benefits, including specialized labour pooling, stronger supplier linkages, and intensified
knowledge exchange, all of which contribute to higher productivity and innovation (Figueiredo et al.,
2009). Empirical evidence confirms that agglomeration strengthens firm performance and
employment outcomes. Further, Cainelli et al. (2018) link agglomeration to higher innovation and
economic performance through inter-firm knowledge spillovers. Agglomeration also supports
employment growth as encourages network externalities that enhance technological efficiency and
act a key driver of both productivity and employment growth.

We propose three hypotheses: HP1 and HP2, Sect. Het. and Net. Avg. Dist.. in networks negatively
affects employment; HP3, green firms mitigate the negative effects of both heterogeneity and
distance.

3. Data and Descriptive statistics

Based on network subject, Fabrizi et al. (2022) classify green networks into seven areas: energy
renewal, renewable energy, energy efficiency, waste, sustainability, compatibility, and general issues
(horizontal). Green networks were identified via keyword-based dummy variables from network
objectives’. Using Infocamere and AIDA data (2014-2023), the sample includes 18,702 firms, of
which 1,382 participate in green networks.

® We observe network agglomeration (or spatial proximity) when the Net. Avg. Dist. is equal to 0.
7 Further details regarding the classification criteria are provided in the appendix, which is available upon request.
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Table 2 - Statistics about our sample.

N. of N. of companies in % N. of companies with in %

companies | with Green Net. 0 Non - green Net. ¢
Total 49,863 3,915 7.85% 45,948 92.15%

With Bureau van 0 o
Dijk AIDA Data 30,407 2,267 7.46% 28,140 92.54%
Our subsample with | ¢ ;) 1,382 7.39% 17,320 92.61%

complete data
Source: our elaboration on Infocamere and Aida data. Data available upon request.

Sectoral Heterogeneity

H(xp)
Log(VAj)
ratio of the entropy index and the natural logarithm of value added. The entropy index measures the
degree of heterogeneity among the activities carried out by each form of the network. It is computed
considering the first two numbers of the five-digit version of ATECO Code to distinguish the sectors
of activities. Formally the entropy index for a single network is given by H(Xp) =

— YK . P(x)logP(x;) where k indicates the sum of the firms belonging to the same BNA, i indicates
the i-firm in the network h and P(x;) is the probability that a specific activity x; occurs in the
network®. As in Ceccarelli et al. (2024), it ranges from 0 in the case of maximum homogeneity among
enterprises belonging to the same network to /og(k) when all network firms carry out different
activities.

Network Sect. Het. is computed as: Sect. Het.;; = in which the numerator represents the

This entropy-based approach follows the variety framework established in the seminal work of
Frenken et al. (2007). Our measure captures heterogeneity exclusively between sectors; heterogeneity
within sectors is not considered. The variable captures how skill differences among network firms
affect production outcomes. Unlike prior studies focused on regional variety, this study extends
Frenken et al. (2007)’s framework beyond geographic proximity.

Network Average Distance

As firm may not be necessarily co-located, we assess the degree of physical spatial proximity among
firms participating in the same network. We computed:

)

where the numerator represents the average distance among firms within the same network, and the
denominator is value added. The addition of one to the numerator ensures that the logarithmic
transformation is defined even when the average distance is zero. Average distance is calculated using
a matrix of physical distances between network firms, expressed in km of networks firm’s city using
[ Z?=1 Xij
n(n-1)
distance in km is calculated from latitude and longitude using the sf R package (Edzer, 2018). Entropy

1+ Avg. Distp,

Net.Avg.Dist.;; = log(—
it

the following formula: x;, = , where 1 and j are firms in the same network h. Euclidean

8 The probability of activity x; in a network depends on the frequency of its ATECO code and its outcome is strictly
linked with the number of firms that are part of the same network. For instance, in a 5-firm network with five different
ATECO codes, P(x;) = 1/5.
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and average distance are time-invariant network variables, weighted by value added to account for
temporal variation (Fabrizi et al., 2022).

Figure 1. Number, sectoral heterogeneity, and average distance of Italian BNAs.
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Source: our elaboration on Infocamere Data.
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Table 3 - Variables Description.

Variables Description Source

Empl Log of employees Aida database

Wages Log of wages per employee Aida database

Va Log of added value Aida database

Inv Growth rate of tangible fixed assets Aida database

Sect. Het. (Sectoral Ratio of network entropy on log of value Our Elaboration on Infocamere
Heterogeneity) added (cross sectoral heterogeneity) and Aida database

Net. Avg. Dist. Log of the ratio of network average distance Our elaboration on Infocamere
(Network Average on added value and AIDA database

Distance)

Variables Description Source

Empl Log of employees Aida database

Wagcs Log of wagces per cmplovee Alda databasc

Va Log of added value Aida database

Inv Growth ratc of tangible fixed asscts Aida databasc

Sect. Het. (Sectoral
Heterogeneity)
Net. Avg. Dist.

Ratio of network entropy on log of value
added (cross sectoral heterogeneity)
Log of the ratio of network average distance

Qur Elaboration on Infocamere

and Aida database

Qur elaboration on Infocamere

(Network Average on added value and AIDA database
Distance)
Table 4 - Whole-Sample Summary Statistics.

Variable Obs Mean Std. Dev. Min Max
Empl 134,218 2.726 1.449 0.000 11.835
Wages 134,218 2.982 0.670 -9.402 10.135
Va 134218 6.428 1.727 -4.510 16.007
Inv 110,195 0.099 0.591 -8.887 9.119
Sect. Het, 134,218 0.096 0.200 -24.793 15.700
Net. Avg. Dist. 134,218 -4.363 3.033 -16.007 9.761

Table 5 - Non-Green Firms Summary Statistics.

Variable Obs Mean Std. Dev. Min Max
Empl 124,054 2.720 1.446 0.000 11.835
Wages 124,054 2.973 0.674 -9.402 10,135
Va 124,054 6.407 1.727 -4.510 16.007
Inv 101,805 0.098 0.587 -8.887 5.119
Scet. Het. 124,054 0.096 0.204 -24.793 18.700
Net. Avg. Dist. 124,054 -4.359 3.027 -16.007 9.761

Table 6 - Green Firms Summary Statistics.
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Variable Obs Mean Std. Dev. Min Max
Empl 10,164 2.793 1.477 (.000 8.637
Wages 10,164 3.094 0.613 -8.377 6.866
Va 10,164 6.682 1.713 -1.874 13.465
Inv 8,390 0.113 0.628 -6.814 6.392
Scet. Het. 10,164 0.102 0.131 -(.586 4.021
Net. Avg. Dist. 10,164 -4.419 3.098 -12.561 7.221
Table 7 — Whole-Sample Correlation Matrix.
Variables (1) 2) 3) ) (5) (6)
(1) Empl 1.000
(2) Wages 0.228  1.000
(3} Va 0.890 0.522 1.000
(4) Iny 0.008  -0.010 0.006 1.000
(5) Sect. Het. -0.119  -0.089  -0.145  -0.028 1.000
(6)Net. Avg. Dist.  -0.464  -0259 -0.510 -0.036 0400  1.000
Table 8 — Non-Green Firms Correlation Matrix.
Variables 1) ) A3) @) 5) (6)

(1) Empl 1.000

(2) Wages 0.225 1.000

(3) Va 0.889 0.525 1.000

(4) Inv 0.007 -0.010 0.006 1.000

(5) Sect. Het. -0.118  -0.090 -0.145 -0.027 1.000

(6) Net. Avg. Dist. -0.464 -0.265 -0.513 -0.035 0.391 1.000

Table 9 — Green Firms Correlation Matrix.

Variables a1 ?2) A3 “) Q)] 6)

(1) Empl 1.000

(2) Wages 0.257 1.000

(3) Va 0.904 0.468 1.000

(4) Inv 0.008 -0.015 0.010 1.000

(5) Sect. Het. -0.146  -0.086 -0.178  -0.055 1.000

(6) Net. Avg. Dist. -0.454 -0.182 -0.483  -0.049 0.622 1.000

4. Empirical methodology and econometric specification

We employ a dynamic panel data approach using a one-step system GMM (GMM-SYS) estimator,
suitable for addressing endogeneity in panel data. Model validity is assessed by Wald and Hansen J-
tests. AR(1) shows first-order autocorrelation, while AR(2) confirms no second-order serial
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correlation in the GMM framework. To assess our empirical hypotheses, we employ a dynamic
stochastic labour demand equation (Fabrizi et al., 2022; Lachenmaier & Rottmann, 2011). We expect
labour costs to exert a negative effect on labour demand, while output is anticipated to have a positive
impact. Investment has an ambiguous effect: it can be labour-augmenting, supporting firm growth, or
labour-saving via new technology (Piva & Vivarelli, 2018).

Specification 1 is:
Empl;, = By + BLEmpli:_, + B Wages;: + BsVa;: + ByInv; + PeSect. Het.;;+ & + v (1)
and specification 2 is:

Emplyy = By + BLEmpli—1 + B,Wages;; + fsVa;: + Balnvi: + BgNet. Avg. Dist.;;+ & + vy (2)

for firm i=1, ...., 18702 and reference year t= 2014, ...., 2023. The dependent variable Empl is the
logarithm of the levels of employees. Key regressors include Wages, which is the log of real wages
per employee, Va indicates the log of added value, and /nv suggests the growth rate of tangible fixed
assets. Finally, o indicates a constant, &; shows the idiosyncratic, individual, and time-invariant firm
fixed effect, and v, a white noise residual, respectively. We also include dummy variables in all the
specifications for time, region, and sectors to capture the difference in employment over time, across
regions and sectors, respectively. The monetary variables are deflated and using a gross domestic
product deflator centred on the year 2015° to isolate real economic effects.

The models include Sect. Het. and Net. Avg. Dist. to test HP1 and HP2 on how network structures
influence employment dynamics, while HP3 compares all firms, green networks, and non-green
networks. These variables capture distinct network characteristics: Sect. Het. examines how diversity
in network activities affects employment, whereas Net. Avg. Dist. evaluates how coordination costs
and agglomeration patterns shape interactions and employment levels.

5. Results

Wages negatively affect employment, while added value, investment growth, and lagged employment
show positive and significant effects, consistent with prior literature. Sect. Het. has a negative impact
on employment across all networks. In the short run, a 1% increase in heterogeneity reduces
employment by 1.397% overall, 1.269% in non-green networks, and 0.986% in green networks,
indicating a weaker effect in green networks. In the long run, heterogeneity lowers employment by
5.07% overall. The negative long-term effect remains significant in non-green networks but
disappears in green networks, supporting HP1 and HP3 and align with prior evidence from Italy
(Cainelli & Iacubucci, 2015; Sedita et al., 2016; Cainelli & Ganau, 2019). The analysis shows that
Sect. Het. negatively affects employment. While this effect is partly mitigated in green networks in
the long run, overall higher heterogeneity leads to lower employment. The results suggest that more
homogeneous firms are generally more conducive to job creation, with a less pronounced effect in
green networks. The weaker effect of Sect. Het. in green networks can be explained by their
technological and structural features. Green innovation relies on complex knowledge flows, external
inputs, and open eco-innovation practices, enhancing productivity (Ghisetti et al., 2015; Marzucchi
& Montresor, 2017). Green jobs are more skill-intensive, especially in STEM (Consoli et al., 2016),
while spillovers stimulate innovation and demand (Colombelli et al., 2025). Non-green networks
boost competitiveness and knowledge flows, improving spillovers from existing, especially dirty,
technologies they replace (Dechelépetre et al., 2015).

Table 10 - Employment and Network Sectoral Heterogeneity.

9 https://data.worldbank.org/indicator/NY.GDP.MKTP.CN?end=2023 &locations=IT&start=2010.
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Model (1) Model (2) Model (3)
Networks Non - Green Net. Green Net.
L.Empl 0.724%** 0.674%** 0.801***
(0.0631) (0.0669) (0.0676)
Wages -0.239%* -0.301*** -0.194*
(0.0934) (0.0903) (0.1173)
Va 0.272%%** 0.324%%** 0.186***
(0.0683) (0.0707) (0.0696)
Inv 0.194%** 0.157* 0.128%*
(0.0767) (0.0815) (0.0686)
Sect. Het. -1.397%** -1.269%** -0.986**
(0.4645) (0.4609) (0.4360)
Time, Regional, Sectoral Yes Yes Yes
Dummies
Constant -0.228 -0.227 -0.0184
(0.2794) (0.2746) (0.3313)
Observations/firms 110,195/18,702 101,805/17,320 8,390/1,382
ART1 (p-value) 0.000 0.000 0.000
AR?2 (p-value) 0.155 0.246 0.901
Hansen-J (p-value) 0.353 0.233 0.435
Wald test equality of 0.000 0.000 0.000

coeff. (p-value)

The regression coefficients are estimated using the system GMM estimation approach. The dependent
variable is the natural logarithm of L.Empl. stands for the one-lag variable. Values in parentheses indicate
standard errors. The estimated coefficients on the time dependent dummy variables and constants are not
reported for brevity. AR (1) and AR (2) tests for autocorrelation in differences. Hansen is the test for
overidentifying restrictions. *, ** *** denote, respectively, statistical significance at 10%, 5% and 1%.
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Model (1) Model (2) Model (3)
Networks Non - Green Net. Green Net.
L.Empl 0.724%** 0.674%** 0.801%**
(0.0631) (0.0669) (0.0676)
Wages -0.239%* -0.30] *** -0.194%
(0.0934) (0.0903) (0.1173)
Va 0.272%*%* (0.324*%* 0.186%**
(0.0683) {0.0707) (0.06906)
Inv 0.194%* 0.157* 0.128*
(0.0767) {0.0815) (0.0636)
Sect. Het. -1.397%#%=* -1.269%%* -0.986**
(0.4645) (0.4609) (0.4360)
Time, Regional, Sectoral Yes Yes Yes
Dummies
Constant -0.228 -0.227 -(1.0184
(0.2794) (0.2746) (0.3313)
Observations/firms 110,195/18,702 101,805/17,320 8,390/1,382
ARI (p-value) 0.000 0.000 0.000
AR2 (p-valuc) 0.155 0.246 0.901
Hansen-J (p-value) 0.353 0.233 0.435
Wald test equality of 0.000 0.000 0.000

coefl. (p-value)

“The regression coctTicicnts arc cstimated using the system GMM cstimation approach. The dependent
variable is the natural logarithm of L.Empl. stands for the one-lag variable. Values in parentheses indicate
standard errors, The estimated coetficients on the time dependent dummy variables and constants are not
reported for brevity. AR (1) and AR (2) tests for autocorrelation in differences. Hansen is the test for
overidentitying restrictions. *, **, *** denote, respectively, statistical significance at 10%, 5% and 1%.
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Model (1) Model (2) Model (3)
Networks Non - Green Net. Green Net.
L.Empl 0.724%** 0.674%** 0.801%**
(0.0631) (0.0669) (0.0676)
Wages -0.239%* -0.30] *** -0.194%
(0.0934) (0.0903) (0.1173)
Va 0.272%*%* (0.324*%* 0.186%**
(0.0683) {0.0707) (0.06906)
Inv 0.194%* 0.157* 0.128*
(0.0767) {0.0815) (0.0636)
Sect. Het. -1.397%#%=* -1.269%%* -0.986**
(0.4645) (0.4609) (0.4360)
Time, Regional, Sectoral Yes Yes Yes
Dummies
Constant -0.228 -0.227 -(1.0184
(0.2794) (0.2746) (0.3313)
Observations/firms 110,195/18,702 101,805/17,320 8,390/1,382
ARI (p-value) 0.000 0.000 0.000
AR2 (p-valuc) 0.155 0.246 0.901
Hansen-J (p-value) 0.353 0.233 0.435
Wald test equality of 0.000 0.000 0.000

coefl. (p-value)

“The regression coctTicicnts arc cstimated using the system GMM cstimation approach. The dependent
variable is the natural logarithm of L.Empl. stands for the one-lag variable. Values in parentheses indicate
standard errors, The estimated coetficients on the time dependent dummy variables and constants are not
reported for brevity. AR (1) and AR (2) tests for autocorrelation in differences. Hansen is the test for
overidentitying restrictions. *, **, *** denote, respectively, statistical significance at 10%, 5% and 1%.

All variables are significant at the 10% level. On average, a 1% increase in Net. Avg. Dist. reduces
employment by 0.099% in the short run and 0.322% in the long run. The negative effect is weaker in
green networks (—0.045) than in non-green networks (—0.082%). Instead in the long term, green
networks show no significant effect of Net. Avg. Dist. on employment, while in non-green networks
a 1% change of Net. Avg. Dist. exhibits a decline of 0.2483% in employment levels on average, ceteris
paribus. These findings validate the research hypothesis and highlight an inverse relationship between
Net. Avg. Dist. and employment.

Our findings show green networks are more resilient to increases in network distance, limiting
negative employment effects. They transfer knowledge more effectively and benefit from
agglomeration. Physical proximity is less crucial, as shown by long-run insignificance, likely due to
their advanced, technology-driven activities (Consoli et al., 2016; Barbieri et al., 2020).
Agglomeration produces positive externalities that foster employment through knowledge spillovers,
improved information flows, access to specialized services, and higher productivity (Cainelli &
Ganau, 2019). It also supports labour pooling, scale economies, and supplier specialization,
strengthening value chains and job creation. Spatial proximity further accelerates eco-innovation
diffusion, reduces costs, and enhances learning-by-interacting, and technological development
(Aldieri et al., 2023). Green networks are more resilient to distance effects, relying less on physical
proximity in the long run due to their knowledge-intensive nature (Consoli et al., 2016; Barbieri et
al., 2020).

Table 11 - Employment and Network Average Distance.
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Model (1) Model (2) Model (3)
Networks Non - Green Net. Green Net.
L.Empl. 0.693%** 0.671%** 0.755%**
(0.0682) (0.0738) (0.0577)
Wages -0.383%%** -(0.394%%** -0.265%*
(0.1193) (0.1137) (0.1117)
Va 0.229%** 0.269%** 0.228%**
(0.0861) (0.0867) (0.0598)
Inv. 0.174%* 0.188%* 0.219%%**
(0.1014) (0.1130) (0.0674)
Net. Avg. Dist. -0.099%** -0.082%** -0.045*
(0.0362) (0.0317) (0.0262)
Time, Regional, Sectoral Yes Yes Yes
Dummies
Constant -0.144 -0.258 -0.280
(0.3247) (0.2982) (0.3167)
Observations/firms 110,195/18,702 101,805/17,320 8,390/1,382
ART1 (p-value) 0.000 0.000 0.000
AR?2 (p-value) 0.572 0.450 0.727
Hansen-J (p-value) 0.763 0.446 0.808
Wald test equality of 0.000 0.000 0.000

coeff. (p-value)

The regression coefficients are estimated using the system GMM estimation approach. The dependent
variable is the natural logarithm of L.Empl. stands for the one-lag variable. Values in parentheses indicate
standard errors. The estimated coefficients on the time dependent dummy variables and constants are not
reported for brevity. AR (1) and AR (2) tests for autocorrelation in differences. Hansen is the test for
overidentifying restrictions. *, ** *** denote, respectively, statistical significance at 10%, 5% and 1%.

In summary, Cross-Sect. Het. and Net. Avg. Dist. reduce employment, but green BNAs mitigate these
effects through advanced skills and technological processes, supporting HP3.

6. Conclusions

We examine Italian BNAs, focusing on how network structural characteristics — Sect. Het. and Net.
Avg. Dist. - affect employment, with attention to the just transition and differences across network
types. We distinguish between green and non-green networks and assess their labour effects using an
entropy-based approach (Frenken et al., 2007), while accounting for firms’ location (Ceccarelli et al.,
2024).

Our results show a statistically significant and negative impact of both network structural
characteristics on employment outcomes, supporting the literature (Cainelli & lacubucci, 2015;
Sedita et al., 2016; Cainelli & Ganau, 2019). These effects are smoothed in case of green BNAs,
which rely on advanced skills and efficiency in developing innovations in renewable energy, waste,
and eco-processes (Ghisetti et al., 2015; Marzucchi & Montresor, 2017). Green BNAs also improve
energy efficiency and drive the green transition, fostering knowledge creation and open innovation
systems (Fabrizi et al., 2022).

This study makes three contributions: 1. it empirically examines how network structural
characteristics affect employment outcomes, 2. explores networks within a just transition framework,
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and 3. apply the entropy-based approach across multiple regions. In line with prior research, we
encourage policy makers to expand BNAs as it improves firm performance. Indeed, networks help
overcome structural limitation, reduce cognitive distance to market knowledge, and strengthen
internal capabilities and absorptive capacity.

Green networks support a just transition by mitigating the negative employment effects of Sect. Het.
and Net. Avg. Dist., enhancing green skill diffusion. They foster green innovation and start-up,
creating new employment opportunities and open eco-innovation systems (Cerere & Mazzanti, 2017).
As noted by Dechezleprétre et al. (2015) and Conti et al. (2018), non-green BNAs also support just
transition by generating technological knowledge from carbon-based systems which green BNAs can
recombine and transform into sustainable innovations.

This study has some limitations. Future research should combine sectoral heterogeneity and spatial
agglomeration measures, examine absorptive capacity, include other collaboration forms, and extend
the analysis to European green networks and transnational climate-neutral innovation.
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Beyond cost: a quality management capability-based framework for reshoring
decisions

Federica De lasi', Alessandro Lanfranco Bruno?, Stefano Poponi’

Abstract

Reshoring has become an increasingly important strategic response to the growing complexity and
uncertainty of global production networks. While previous studies have extensively investigated the
economic, operational and geopolitical drivers of reshoring, the role of Quality Management in
shaping manufacturing location choices remains theoretically fragmented. The aim of this study is to
explain how Quality Management capabilities support firms’ strategic reassessment of offshoring
strategies through the identification, interpretation and evaluation of the hidden quality-related costs
associated with globally dispersed production systems. To address this gap, a structured narrative
literature review and qualitative thematic synthesis integrate contributions from the reshoring, supply
chain management, Total Quality Management (TQM) and Quality 4.0 literature, leading to the
development of a capability-based conceptual framework. The framework conceptualises Quality
Management as the organisational capability through which firms recognise and assess quality-related
challenges arising from increasing supply chain complexity and evaluate the long-term sustainability
of offshore production configurations. The study extends traditional cost-oriented explanations of
reshoring by integrating operational, organisational and strategic perspectives and provides a
theoretical foundation for future empirical research on the role of Quality Management capabilities
in the reconfiguration of global manufacturing systems.

Keywords: Reshoring, Quality Management, Quality 4.0, Supply Chain Management, Offshoring.

1. Introduction

Over the past three decades, the increasing globalisation of markets and the international
fragmentation of manufacturing activities have profoundly transformed firms' production strategies.
Seeking greater efficiency and enhanced competitiveness, many manufacturing companies have
relocated production activities to countries characterised by lower labour costs and favourable
economic conditions, leading to the widespread adoption of offshoring strategies and the development
of increasingly complex Global Value Chains (GVCs) (Gray et al., 2013; Ellram et al., 2013; Mclvor
& Bals, 2021). By exploiting geographical differences in production costs, firms have pursued
economies of scale, improved operational efficiency and greater access to international supplier
networks, making offshoring one of the dominant manufacturing strategies of the last decades.

Although offshoring has generated significant economic benefits, the increasing geographical
dispersion of production has also introduced substantial managerial challenges. Coordinating
suppliers distributed across multiple countries, maintaining process visibility, ensuring consistent
quality standards and governing complex supply chain networks have become progressively more
difficult. Christopher and Peck (2004) argue that the increasing complexity of global supply chains
exposes firms to higher levels of operational disruption and organisational vulnerability. Similarly,

'Student of the PhD Program in Economics, Management and Quantitative Methods, University of Tuscia,
federica.deiasi@unitus.it.

’Student of the PhD Program in Economics, Management and Quantitative Methods, University of Tuscia,
alessandro.bruno@unitus.it.

3 Full Professor of Commodity Sciences at University of Tuscia, Department of Economics, Engineering, Society, and
Business Organization, poponi@unitus.it.

49



Mclvor and Bals (2021) emphasise that managing globally dispersed production systems requires
organisations to continuously balance efficiency, flexibility, governance and risk in order to preserve
competitive performance.

These challenges have become increasingly evident in recent years. Geopolitical instability, trade
tensions, transportation disruptions, rising logistics costs and greater environmental uncertainty have
progressively questioned the assumption that manufacturing activities should always be located
where production costs are lowest (Ellram et al., 2013; Barbieri et al., 2018). Consequently, an
increasing number of firms have started to reconsider previous offshoring decisions, giving rise to the
growing phenomenon of reshoring, commonly defined as the relocation of manufacturing activities
previously offshored back to the home country or to geographically closer locations (Gray et al.,
2013; Fratocchi et al.,, 2014). Within this perspective, reshoring reflects a broader strategic
reassessment of firms' global production configuration rather than a simple reversal of offshoring
(Mclvor & Bals, 2021).

The growing diffusion of reshoring has attracted considerable attention within operations and supply
chain management research. Existing studies identify numerous drivers influencing manufacturing
relocation decisions, including labour costs, transportation costs, automation, proximity to customers,
resilience, sustainability and geopolitical uncertainty (Ellram et al., 2013; Wiesmann et al., 2017;
Barbieri et al., 2018; Mclvor & Bals, 2021). More recently, reshoring has increasingly been
interpreted as the outcome of multiple interacting economic, operational and strategic factors,
reflecting the growing complexity of manufacturing location decisions (Pedroletti & Ciabuschi,
2023).

Within this evolving body of literature, quality consistently emerges as a relevant factor influencing
firms' reassessment of offshore production. Product quality problems, supplier coordination
difficulties, limited process visibility and reduced control over geographically dispersed
manufacturing systems are frequently identified as critical challenges associated with global
production networks (Christopher & Peck, 2004; Uluskan et al., 2016; Ancarani et al., 2015;
Engstrom et al., 2018). However, these contributions primarily examine quality-related issues from
an operational perspective, focusing on specific challenges such as quality control, supplier
management and manufacturing performance. As a consequence, the broader organisational role of
Quality Management in supporting manufacturing location decisions remains insufficiently
conceptualised, leaving fragmented the theoretical understanding of how quality-related challenges
contribute to reshoring.

This gap becomes even more evident when considering the evolution of Quality Management
research. Since the emergence of Total Quality Management (TQM), quality has progressively
evolved into a comprehensive management philosophy centred on continuous improvement, process
management, supplier integration and customer orientation (Flynn et al., 1994; Powell, 1995). More
recently, the development of Quality 4.0 has expanded these principles through the integration of
digital technologies, including artificial intelligence, the Internet of Things, big data analytics and
predictive quality systems, strengthening organisations' capabilities to monitor processes, manage
suppliers and support data-driven decision-making (Dias et al., 2022; Antony et al., 2022). These
developments suggest that Quality Management represents an organisational capability extending
well beyond product conformity and quality control, with the potential to support strategic
manufacturing decisions.

From this perspective, the sustainability of offshoring depends on firms' ability to govern increasingly
complex production networks while maintaining process visibility, supplier coordination, quality
performance and supply chain reliability. As global production systems become more difficult to
manage, quality-related challenges progressively generate hidden organisational costs that reduce the
attractiveness of offshore production and encourage firms to reassess their manufacturing
configuration.

To address this theoretical gap, the aim of this study is to explain how Quality Management
capabilities shape firms' strategic reassessment of offshoring strategies through the identification,
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interpretation and evaluation of the hidden quality-related costs associated with globally dispersed
production systems, ultimately supporting manufacturing location decisions. To achieve this
objective, the study develops a Quality Management Capability-Based Reshoring Framework
(QMCR Framework) integrating insights from the reshoring, supply chain management, Total Quality
Management and Quality 4.0 literature. The proposed framework conceptualises Quality
Management as a strategic organisational capability supporting firms' strategic reassessment of
manufacturing location decisions. By integrating operational, organisational and strategic
perspectives, the framework extends existing cost-oriented explanations of reshoring and provides a
theoretical foundation for future empirical research on the role of Quality Management capabilities
in manufacturing location decisions.

2. Methodology

This study adopts a conceptual research design aimed at advancing the theoretical understanding of
reshoring through the integration of insights from the reshoring and Quality Management literature.
Conceptual research contributes to theory development by synthesising existing knowledge,
identifying unexplored relationships and generating new theoretical explanations (Maclnnis, 2011;
Jaakkola, 2020). In this perspective, the study seeks to explain how Quality Management capabilities
shape firms' strategic reassessment of offshoring strategies and support manufacturing location
decisions.

The study forms part of a broader research programme investigating the relationship between Quality
Management and reshoring. As an initial stage of this research programme, a preliminary exploration
of the literature was conducted using the search query “TITLE-ABS-KEY(("quality management” OR
"quality 4.0" OR quality) AND reshoring)” in the Scopus database. This preliminary investigation
revealed that quality-related concepts are consistently associated with reshoring research but are
predominantly examined from an operational perspective, while the broader organisational role of
Quality Management remains insufficiently conceptualised. These insights motivated the present
study and provided the basis for the subsequent theory-building process.

Building upon these preliminary insights, the present study adopts a theory-building approach
articulated into two complementary stages: a structured narrative literature review and a qualitative
thematic synthesis (Jaakkola, 2020).

The first stage consisted of a structured narrative literature review aimed at integrating the principal
theoretical perspectives linking reshoring and Quality Management. Narrative literature reviews are
particularly appropriate for conceptual research because they facilitate the integration of knowledge
originating from different research streams and support the development of new theoretical
perspectives (Snyder, 2019). The literature was selected through purposive sampling based on
theoretical relevance (Patton, 2015), including both seminal and recent peer-reviewed studies
addressing reshoring, Total Quality Management (TQM), Quality 4.0, supply chain management and
manufacturing location decisions. Particular attention was devoted to contributions explaining how
quality-related challenges influence the governance of globally dispersed production systems and
their implications for strategic manufacturing decisions.

The second stage involved a qualitative thematic synthesis. Following an iterative and interpretative
analytical process (Braun & Clarke, 2006), the selected studies were systematically compared to
identify recurring concepts, converging interpretations and complementary theoretical perspectives
concerning the relationship between offshoring, Quality Management and reshoring. The analysis
focused on themes related to product quality, supplier quality, process visibility, coordination,
traceability, supply chain reliability, digital quality capabilities and manufacturing location decisions.
The thematic synthesis enabled the integration of these concepts into a coherent theoretical
explanation and clarified the relationships among the principal organisational capabilities emerging
from the literature.
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The recurring themes identified through the thematic synthesis were subsequently integrated through
a theory-building process (Jaakkola, 2020) leading to the development of the proposed framework
that conceptualises Quality Management as a strategic organisational capability through which firms
identify, interpret and evaluate the hidden quality-related costs associated with globally dispersed
production systems. Through these capabilities, operational evidence generated within global
production networks is transformed into strategic knowledge that supports firms' reassessment of
offshoring strategies and manufacturing location decisions.

Figure 1 summarises the theory-building process adopted in the present study.

Figure 1. Methodological process adopted for theory building.
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3. Results and discussion

The present study builds upon a broader research programme investigating the relationship between
Quality Management and reshoring. Consistent with the theory-building process illustrated in Figure
1, the results are presented according to two complementary stages. The first stage builds on a
preliminary literature investigation conducted through a structured narrative literature review, which
provided an understanding of the evolution of the research field, its intellectual structure and the main
research gap. The second stage develops the theoretical interpretation through a qualitative thematic
synthesis, leading to the development of the proposed Quality Management Capability-Based
Reshoring Framework (QMCR Framework).
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The preliminary literature investigation revealed a clear evolution in the development of reshoring
research. Early contributions primarily interpreted reshoring as the reverse of offshoring, explaining
manufacturing relocation through changes in labour costs, transportation expenses and production
efficiency (Gray et al., 2013; Ellram et al., 2013). As the field has matured, reshoring has
progressively been conceptualised as a more complex strategic phenomenon in which economic,
operational and organisational dimensions jointly shape the reconfiguration of global manufacturing
systems (Wiesmann et al., 2017; Mclvor & Bals, 2021; Pedroletti & Ciabuschi, 2023). This evolution
reflects a broader shift from predominantly cost-oriented explanations towards perspectives
recognising the increasing importance of governance, supply chain management and organisational
capabilities in globally dispersed production systems.

The preliminary literature investigation also highlighted an important characteristic of the existing
body of knowledge. Although reshoring, offshoring and manufacturing remain the dominant themes
within the literature, quality-related concepts are distributed across different research streams and are
predominantly associated with operational topics such as quality control, supplier management and
manufacturing performance. Consequently, quality is consistently recognised as a relevant factor
influencing reshoring, yet its broader organisational role in supporting firms' strategic reassessment
of offshore production remains insufficiently conceptualised. These findings identify an important
theoretical gap and provide the conceptual foundation for the theory-building process developed in
the present study.

Building upon these preliminary insights, the structured narrative literature review and qualitative
thematic synthesis provide a deeper understanding of the organisational mechanisms underlying the
evolution of reshoring research. While the preliminary literature investigation identified the principal
research themes and the fragmented treatment of quality within the literature, the thematic synthesis
reveals that these findings are rooted in the increasing complexity characterising globally dispersed
production systems.

As manufacturing activities become geographically fragmented and firms rely on increasingly
extensive international supplier networks, the governance of production systems becomes
progressively more demanding. The literature consistently indicates that the management of globally
dispersed operations requires organisations to coordinate multiple actors operating across different
geographical, institutional and cultural contexts, increasing both organisational complexity and
managerial uncertainty (Christopher & Peck, 2004; Mclvor & Bals, 2021). Consequently, global
manufacturing configurations are no longer assessed exclusively in terms of production cost
differentials but increasingly incorporate considerations related to governance, coordination and the
long-term sustainability of global production networks.

This interpretation reflects the broader evolution of reshoring research observed over the last decade.
Earlier studies largely explained manufacturing relocation as a consequence of changing economic
conditions, particularly rising labour costs and transportation expenses (Gray et al., 2013; Ellram et
al., 2013). More recent contributions, however, increasingly interpret reshoring as the outcome of a
strategic reassessment of global manufacturing configurations, in which firms evaluate the
cumulative implications of operational complexity, supply chain governance, resilience and
organisational performance (Wiesmann et al., 2017; Mclvor & Bals, 2021; Pedroletti & Ciabuschi,
2023). Within this perspective, reshoring represents a dynamic strategic response to the growing
challenges associated with governing globally dispersed production systems rather than a simple
reaction to changes in production costs.

Christopher and Peck (2004) argue that the geographical dispersion of supply chains inherently
increases organisational vulnerability by reducing visibility across production networks and exposing
firms to a broader range of operational disruptions. Similarly, Mclvor and Bals (2021) emphasise that
globally dispersed manufacturing requires organisations to continuously balance efficiency,
flexibility, governance and risk in order to preserve competitive performance. Collectively, these
studies suggest that the long-term sustainability of offshoring depends not only on the economic
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advantages initially expected from manufacturing relocation but also on firms' capability to
effectively govern increasingly complex global production systems.

Within this increasingly complex organisational context, the thematic synthesis identifies quality as
one of the most recurrent and consistently discussed dimensions across the reshoring literature. Rather
than representing a single driver of reshoring, quality emerges through a set of interconnected
operational challenges affecting the governance of globally dispersed production systems. Across the
analysed studies, recurring themes include product quality deterioration, supplier quality deficiencies,
reduced process visibility, coordination difficulties and limited traceability (Ancarani et al., 2015;
Hugq et al., 2016; Engstrom et al., 2018; Uluskan et al., 2016). Although these issues are examined in
different industrial contexts, they collectively describe the increasing difficulty experienced by firms
in maintaining effective control over offshore manufacturing activities.

The thematic synthesis further indicates that these quality-related challenges should not be interpreted
as isolated operational problems. Instead, they progressively interact and reinforce one another.
Difficulties in coordinating geographically dispersed suppliers reduce process visibility, making
production monitoring more complex. Lower visibility limits traceability and delays the identification
of process deviations, while reduced coordination compromises the effectiveness of corrective actions
across the supply network. Consequently, organisations are required to devote increasing managerial
effort to supplier supervision, communication, inspection activities and process coordination in order
to maintain acceptable quality standards.

These findings suggest that the consequences of quality-related challenges extend beyond operational
performance. The literature increasingly indicates that firms incur a series of hidden quality-related
costs associated with governing globally dispersed production systems. Such costs are not limited to
direct quality failures but also include the additional organisational resources required to coordinate
suppliers, monitor production processes, ensure information exchange, manage corrective actions and
preserve process reliability across geographically dispersed manufacturing networks (Christopher &
Peck, 2004; Ellram et al., 2013; Mclvor & Bals, 2021). As these managerial efforts progressively
increase, they erode the competitive advantages originally associated with offshoring and contribute
to a broader reassessment of manufacturing location decisions.

From this perspective, the thematic synthesis suggests that the strategic relevance of quality does not
derive exclusively from product conformity or manufacturing performance. Rather, quality becomes
an indicator of organisations' ability to effectively govern the complexity of global production
networks. As hidden quality-related costs accumulate over time, firms progressively reconsider
whether the expected advantages of offshore manufacturing remain sustainable. This interpretation
helps explain why recent reshoring studies increasingly describe manufacturing relocation as a
strategic reassessment of global production configurations rather than as a simple response to
changing production costs (Mclvor & Bals, 2021; Pedroletti & Ciabuschi, 2023).

Empirical evidence further supports this interpretation. Ancarani et al. (2015) show that persistent
quality-related problems frequently accelerate the interruption of offshore manufacturing
experiences. Similarly, Zhai et al. (2016) identify product quality among the principal factors
motivating U.S. manufacturing firms to relocate production from China. Engstrom et al. (2018)
further demonstrate that quality encompasses not only product conformity but also supplier
performance, communication effectiveness, infrastructure and production management throughout
the manufacturing network. Collectively, these contributions suggest that quality progressively
acquires strategic significance because it influences firms' overall evaluation of the long-term
sustainability of offshore manufacturing.

The thematic synthesis, however, reveals that an important theoretical issue remains unresolved.
Although the reshoring literature consistently recognises the strategic relevance of quality-related
challenges, it provides only limited explanation of the organisational process through which these
operational signals influence manufacturing location decisions. Existing studies extensively
document the occurrence of product quality problems, supplier deficiencies, coordination failures and
reduced process visibility, yet they rarely explain how organisations recognise their cumulative
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implications when reassessing offshore manufacturing. Consequently, the literature provides
substantial evidence regarding why quality matters for reshoring, while offering a more limited
understanding of how quality-related information contributes to firms' strategic evaluation of globally
dispersed production systems.

This limitation appears to derive from the predominantly operational perspective adopted within the
reshoring literature. Quality is generally examined through individual dimensions such as product
quality, supplier quality, quality control and manufacturing performance. Although these studies
successfully identify the principal quality-related motivations encouraging firms to reconsider
offshore production, they rarely conceptualise the organisational mechanisms through which these
factors are collectively interpreted during strategic decision-making. As a consequence, the
relationship between operational quality challenges and manufacturing location decisions remains
only partially theorised.

The Quality Management literature offers a complementary perspective capable of addressing this
gap. Since the emergence of Total Quality Management (TQM), quality has progressively evolved
from a production-oriented activity focused on inspection and defect detection into an organisation-
wide management philosophy supporting continuous improvement, process integration, supplier
collaboration and organisational learning (Flynn et al., 1994; Powell, 1995). More recently, the
development of Quality 4.0 has further strengthened this perspective by integrating digital
technologies such as artificial intelligence, Internet of Things, big data analytics and predictive quality
systems, significantly improving organisations' ability to monitor processes, analyse operational
information and support evidence-based decision-making (Dias et al., 2022; Antony et al., 2022).
Viewed together, these contributions suggest that Quality Management should not be interpreted
solely as a set of practices aimed at improving product or process quality. Rather, it represents an
integrative organisational capability through which firms continuously identify, interpret and evaluate
information generated throughout global production networks. From this perspective, Quality
Management enables organisations to recognise recurring patterns emerging from quality-related
challenges, assess their cumulative organisational implications and support the strategic evaluation
of offshore manufacturing configurations. Recent empirical evidence also highlights the contribution
of Al-enabled production and supply chain capabilities to improving operational visibility, resilience
and organisational control, reinforcing the role of Quality 4.0 within the Quality Management
capability proposed in this study (Kinkel & Richter, 2025).

Building upon these findings, the present study proposes that Quality Management constitutes the
organisational capability connecting operational performance with strategic manufacturing decisions.
Rather than considering quality-related challenges as isolated operational failures, the proposed
perspective interprets them as organisational signals that progressively reveal the sustainability of
globally dispersed production systems. Through the identification, interpretation and evaluation of
quality-related operational evidence and the associated hidden quality-related costs, Quality
Management transforms dispersed information into strategic knowledge, enabling firms to reassess
the long-term sustainability of offshoring strategies and supporting manufacturing location decisions.
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Figure 2. Quality Management Capability-Based Reshoring Framework (QMCR Framework).
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Figure 2 presents the Quality Management Capability-Based Reshoring Framework (QMCR
Framework) developed in this study. The QMCR Framework synthesises the principal relationships
emerging from the structured narrative literature review and the subsequent thematic synthesis,
illustrating how Quality Management capabilities support firms' strategic reassessment of offshoring
strategies. The framework conceptualises reshoring as a dynamic organisational process in which
firms progressively recognise the implications of increasing supply chain complexity through Quality
Management capabilities.

The framework begins with offshoring, initially adopted to achieve the expected cost advantages
associated with lower production costs and access to global supplier networks. As manufacturing
activities become increasingly geographically dispersed, organisations experience growing global
supply chain complexity, making production systems progressively more difficult to coordinate,
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monitor and govern. This increasing complexity generates a series of interconnected quality-related
challenges, including product quality issues, supplier quality deficiencies, reduced process visibility,
limited coordination and limited traceability. These challenges progressively reinforce one another,
increasing the organisational effort required to govern offshore production activities.

As these quality-related challenges accumulate, organisations experience increasing hidden quality-
related costs associated with supplier monitoring, communication, coordination, inspection activities
and quality assurance across geographically dispersed manufacturing systems. Collectively, these
hidden costs provide evidence of the growing organisational complexity associated with offshore
production and progressively challenge the long-term sustainability of globally dispersed
manufacturing configurations.

Throughout this process, continuous monitoring and evaluation enable organisations to systematically
observe the evolution of quality-related operational evidence. The framework proposes that these
operational signals are addressed through Quality Management capabilities, represented by the
complementary contributions of Total Quality Management (TQM) and Quality 4.0. Acting as an
integrative organisational capability, Quality Management enables firms to identify recurring quality-
related patterns, interpret their organisational implications and evaluate their cumulative impact on
the long-term sustainability of offshore manufacturing. Through this capability, dispersed operational
evidence is progressively transformed into strategic organisational knowledge.

The framework identifies the expected outcomes associated with reshoring emerging from the
literature. These include improved quality performance, reduced hidden quality-related costs and
enhanced supply chain governance through greater control, coordination and visibility across
manufacturing activities. In addition, reshoring may strengthen the Made-in Effect, particularly in
industries where country of origin contributes to brand value and customers' quality perceptions
(Ancarani et al., 2015). Although this outcome depends on industry-specific characteristics and
extends beyond the Quality Management capability itself, it represents an additional strategic benefit
that may reinforce the rationale for reshoring.

Ultimately, this process culminates in the strategic reassessment of offshore manufacturing strategies.
As organisations progressively recognise the organisational implications associated with hidden
quality-related costs and increasing supply chain complexity, they reassess the long-term
sustainability of existing offshore production systems. When the organisational burden associated
with governing globally dispersed manufacturing outweighs the expected advantages of maintaining
offshore production, firms may reconfigure their global manufacturing activities, ultimately resulting
in reshoring.

Overall, the proposed QMCR Framework conceptualises reshoring as the outcome of a dynamic
organisational process in which continuous monitoring and evaluation, supported by Quality
Management capabilities, enable organisations to identify, interpret and evaluate quality-related
operational evidence generated across globally dispersed production systems. By positioning Quality
Management as the organisational capability that transforms dispersed operational information into
strategic organisational knowledge, the framework extends traditional cost-oriented explanations of
reshoring and offers an integrated capability-based perspective for understanding reshoring as a
process of strategic reassessment of offshoring strategies.

4. Conclusions

The increasing complexity of global production networks has progressively transformed the way
firms evaluate manufacturing location decisions. While the reshoring literature has traditionally
explained manufacturing relocation through economic, operational and geopolitical factors, this study
demonstrates that these explanations can be further enriched by considering the organisational
capabilities through which firms identify, interpret and evaluate the quality-related implications of
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globally dispersed production systems. Adopting a capability-based perspective contributes to a more
comprehensive understanding of how organisations strategically reassess offshore manufacturing.
To address this theoretical gap, the study developed the Quality Management Capability-Based
Reshoring Framework (QMCR Framework) by integrating insights from the reshoring, supply chain
management, Total Quality Management (TQM) and Quality 4.0 literature. The framework
conceptualises reshoring as the outcome of a continuous strategic evaluation process in which
increasing global supply chain complexity generates interconnected quality-related challenges that
progressively accumulate into hidden quality-related costs. Through Quality Management
capabilities, firms identify, interpret and evaluate these operational signals, transforming dispersed
operational evidence into strategic knowledge. The QMCR Framework therefore explains the
organisational mechanism through which quality-related information contributes to the strategic
reassessment of offshoring strategies.

From a theoretical perspective, this study contributes to the literature in three principal ways. First, it
shifts the analytical focus towards the organisational process through which firms evaluate the long-
term sustainability of offshore manufacturing. Second, it establishes a conceptual bridge between the
reshoring and Quality Management literature, integrating two research streams that have largely
evolved independently. Third, it introduces the QMCR Framework as an integrated capability-based
explanation of reshoring, illustrating how quality-related operational evidence is transformed into
strategic knowledge supporting manufacturing location decisions.

The proposed framework also offers several managerial implications. Managers are encouraged to
interpret quality-related challenges as strategic signals concerning the long-term sustainability of
globally dispersed production systems. Investments in Quality Management capabilities, combining
established TQM principles with the digital technologies associated with Quality 4.0, can strengthen
organisations' ability to continuously monitor production systems, evaluate supplier performance and
identify the hidden quality-related costs that progressively reduce the expected advantages of offshore
manufacturing. Manufacturing location decisions can therefore benefit from integrating traditional
economic indicators with systematic assessments of quality performance, process visibility, supplier
governance and the organisational implications associated with increasingly complex global
production networks.

Despite these contributions, the study presents several limitations. As a conceptual paper, the QMCR
Framework has not yet been empirically validated and the relationships among the proposed
constructs remain theoretical. Furthermore, the framework focuses specifically on the organisational
mechanisms through which Quality Management capabilities support manufacturing location
decisions. Additional determinants frequently discussed in the reshoring literature, including
geopolitical uncertainty, environmental sustainability, institutional pressures and public policy
interventions, were intentionally left outside the scope of the present framework and represent
promising directions for future research.

Future research should empirically validate the proposed framework across different organisational
and industrial contexts. Multiple case studies, large-scale surveys and structural equation modelling
could be employed to examine how firms identify, interpret and evaluate quality-related operational
evidence when reassessing offshore manufacturing strategies. Further studies could also investigate
the contribution of emerging digital technologies, including artificial intelligence, digital twins and
predictive analytics, to strengthening Quality Management capabilities and supporting manufacturing
location decisions. Comparative analyses across industries and countries would further contribute to
assessing the generalisability of the QMCR Framework and refining its theoretical assumptions under
different competitive and institutional conditions.

The QMCR Framework conceptualises reshoring as the outcome of a dynamic and continuous
strategic evaluation process through which organisations reassess the sustainability of globally
dispersed production systems. Within this perspective, Quality Management assumes the role of the
organisational capability that enables firms to identify, interpret and evaluate quality-related
operational evidence, transforming it into strategic knowledge supporting manufacturing location
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decisions. By integrating reshoring and Quality Management within a single capability-based
perspective, the framework advances the theoretical dialogue between these two research streams and
provides a foundation for future empirical research on the strategic role of Quality Management in
manufacturing relocation decisions.
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The application process of Viterbo for European Capital of Culture 2033

Maria Chiara Giovannelli'

Abstract

This chapter describes the application process undertaken by Viterbo for the European Capital of
Culture (ECoC) initiative. The application process for the ECoC initiative is of strategic importance.
It contributes to determine a long-term cultural and urban strategy beyond the ECoC year, and to
empower the citizens’ self-esteem and civic pride. From the outset, Viterbo has actively engaged
major public stakeholders and the municipalities across the Province to establish a multi-level
governance approach. In parallel, citizen participation has been fostered through a public call and co-
design laboratories. Data collected during the laboratories in October 2025 were analysed using the
Integrated Model of Destination Competitiveness, including the Social Conditions determinant
proposed by Aquilino et al. (2019) in the assessment of Matera, ECoC 2019. A total of 86
competitiveness indicators were evaluated, and the internal consistency of the questionnaire was
verified using Cronbach’s alpha coefficient. The empirical results indicate that Inherited Resources
and Image Conditions are largely perceived as competitive, whereas Supporting Resources, Social
Conditions, Management and Organisation require further development. These findings provide
insights for planners and policymakers involved in the application process while identifying
directions for future research.

Keywords: citizen participation, cultural governance, destination competitiveness, European Capital
of Culture, urban development.

1. Introduction

The European Capital of Culture (ECoC) programme, established in 1985 on the initiative of the
Greek Minister of Culture Melina Mercouri, represents one of the longest-standing and most
significant cultural policy initiatives of the European Union. Initially conceived to unifying peoples
and strengthen a sense of European belonging, the programme has progressively acquired a strategic
role in urban development and social cohesion (Immler and Sakkers 2014; Aquilino et al. 2019). For
a year, the designated ECoC has the opportunity to host cultural events with European dimension, to
attract visitors, and generate relevant economic, social and cultural benefits (Falk and Hagsten 2017;
Gomes and Librero-Cano 2018). The first criterion for the candidate cities, set by the Decision No.
445/2014/EU of the ECoC programme, is to foster growth with a long-term strategy that goes beyond
the flows of tourists, and beyond the ECoC year. Even in the absence of ad hoc indicators, relevant
emphasis has always been dedicated to legacy, and social and cultural impacts as evidence of
programme’s success (Giovannelli et al. 2026). The literature on competitiveness is aligned, stating
that the goal for a destination is not competing for tourists but is the accomplishment of a long-term
prosperity plan while preserving the well-being of resident and the sustainability of local resources
(Ritchie and Crouch 2000; Dwyer and Kim 2003). This study examines the ongoing application
process of Viterbo for ECoC 2033, focusing on the construction of a multilevel governance structure
and on the citizen participation through a public call and co-design laboratories. Participants’
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perceptions of Viterbo’s destination competitiveness were assessed through a structured questionnaire
based on the Integrated Model of Destination Competitiveness expanded with the Social Conditions
determinant introduced by Aquilino et al. (2019).

2. Literature Review

Destination competitiveness is both a relative and multidimensional concept, as well as a dynamic
theory shaped by different levels of economic development (Porter et al. 2001; Dwyer and Kim 2003).
Since the 1990s, the literature has deeply investigated this concept and assessed it from three different
perspectives: the economic perspective, focused on comparative advantage and price-related
determinants (Porter 1990; Dwyer et al. 2000); the strategic and managerial approach (Grant 1999;
Go and Govers 2000); and the sociocultural and political perspective (Hassan 2000; Porter et al.
2001). Nevertheless, the definition of destination competitiveness has evolved (Xu and Au 2023).
Early contributions defined it on the ability to attract tourists, and to increase the well-being of
residents (Ritchie and Crouch 2000). Subsequent contributions incorporated aspects such as the
quality of the experience and innovation (Dupeyras and MacCallum 2013), and the value creation for
future generations (Azzopardi and Nash 2016). Despite these different perspectives, there is broad
consensus in considering competitiveness as embedded in the sustainability concept (Dwyer and Kim
2003; Ritchie and Crouch 2000; Armenski et al. 2011). As argued by Ritchie and Crouch (2000, 5)
‘to be competitive, a destination’s development of tourism must be sustainable, not just economically
and not just ecologically, but socially, culturally and politically as well’. Therefore, combining the
ability to create additional values by managing assets and processes while ensuring an economic and
social model preserving future generations, is of essence (Turok 2004; Camagni and Capello 2013).

From a theoretical perspective, this approach extends beyond the tourism sector to encompass broader
local development strategies, in which identifying the strengths and weaknesses of a destination’s
competitive positioning becomes a prerequisite for effective policy design (Armenski et al. 2011).
The value of the competitiveness assessment is therefore twofold. On one hand, it provides insights
into current management strategies and potential impacts, while identifying areas requiring further
investment (Crouch and Ritchie 1999; Dwyer and Kim 2003). On the other hand, it offers tourism
stakeholders recommendations for more effective and sustainable planning (Aquilino et al. 2019). In
the ECoC initiative, this dual function allows planners and policymakers to identify structural gaps
at a stage when interventions are still possible and most effective.

3. The case of Viterbo

The Municipality of Viterbo initiated the application process for the ECoC title following the
Resolution No. 12 of the City Council, dated 7 February 2023, unanimously approved. From the
outset the city has prioritized governance and participation to determine a long-term cultural and
urban strategy, and to foster citizen engagement, as required by Decision No. 445/2014/UE art. 5.
The multi-level cultural governance structure was adopted to ensure greater institutional stability and
enhance stakeholders involvement, addressing the governance weaknesses identified by the European
Commission in the assessment of ECoC experiences from 2007 to 2019 (2012, 11). The Municipality
actively engaged the major stakeholders and signed the Memorandum of Understanding (MoU) with
the Lazio Region; Province of Viterbo; the Diocese; the Superintendency of archaeology, fine arts
and landscape for the Provinces of Viterbo and Southern Etruria; the Regional Directorate of
Museums of Lazio; the Monumental Villas of Tuscia; the University of Viterbo ‘La Tuscia’; the
Chamber of Commerce Rieti Viterbo; the Viterbo Consortium Library; and the Carivit Foundation.
The MoU establishes a Steering Committee responsible for providing guidance and strategic support,
and for instituting a Scientific Committee to conceptualize the themes of the bid book (Giovannelli
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and Genovese 2025). Furthermore, the Municipality obtained the institutional support from more than
50 municipal councils across the Province of Viterbo through formal resolutions. This inclusive and
multi-level governance structure ensures broad institutional coordination and alignment,
straightening the capacity to implement a coherent and long-term cultural and urban strategy (Garcia
and Cox 2013; European Commission 2012), while acting as a catalyst for synergistic networks across
the Province. In parallel, citizen participation was encouraged through a public call and co-design
laboratories. Participation is not merely a procedural requirement, but a critical condition for legacy,
with long-term implications for local engagement and governance (Ganga et al. 2021). The call,
published in April 2025, invited the entire provincial population to submit project proposals for
Viterbo ECoC 2033. At the deadline, 14 proposals were received and divided into 4 thematic areas:
Regeneration and Sustainability; Nature; Dance, Arts and Performance; and Storytelling. These
served as the basis for co-design laboratories involving the proposals’ authors together with
professionals, businesses, and organisations operating in the cultural and creative industries in the
Lazio Region. The laboratories were conducted in October and November 2025, arranged by Lazio
Innova, the regional agency for culture and innovation. A total of 101 participants registered, with 60
actively participating. Participants were divided into 6 groups and supported by project development
experts in the conceptualization of 6 projects ideas for the bid book. In this context, participants’
perception of Viterbo’s competitiveness was assessed through a structured questionnaire based on the
statistical approach proposed by Aquilino et al. (2019) for Matera, ECoC 2019.

4. Methodology

The literature on destination competitiveness can be broadly divided into studies that have used and
adapted the models developed by Dwyer and Kim (2003) and by Ritchie and Crouch (1993). This
study adopts the Integrated Model of Destination Competitiveness proposed by Dwyer and Kim
(2003), incorporating the Social Conditions determinant introduced by Aquilino et al. (2019).
Compared to the more linear Conceptual Model of Competitiveness of Ritchie and Crouch (1993),
the Integrated Model assumes mutual dependence among determinants and offers a more
comprehensive and systemic perspective, synthesizing elements of national and firm-level
competitiveness (Porter 1990) with core components from tourism studies (Hassan 2000; Ritchie and
Crouch 2000). By integrating both supply and demand-side determinants, it addresses the limitations
of the Conceptual Model focused only on supply (Omerzel and Mihalic 2008). The Integrated Model
classifies destination competitiveness into five categories: Inherited Resources, Created Resources,
Supporting Resources, Destination Management and Organisation, and Image and Awareness
Conditions. Aquilino et al. (2019) expanded this framework by introducing a sixth determinant: the
Social Conditions to improve local wellbeing. This inclusion is consistent with the ECoC literature
showing that social impacts such as civic pride, local identity and quality of life are strengthened
when communities are actively involved in event organisation (Ndsholm and Blomquist 2015;
Farmaki et al. 2019), and that improved access to culture enhances residents’ quality of life and urban
competitiveness (Liu 2016; Sanetra-Szeliga 2022). Within this framework, destination
competitiveness is understood not as an end of policymaking, but as an intermediate goal contributing
to the broader economic and social prosperity. Data were collected both online and through paper
distribution during the co-design laboratories in October and November 2025. The questionnaire was
based on a seven point Likert scale from 1 (less competitive) to 7 (most competitive). Competitive
indicators are those with means that exceed 4.0. Respondents include professionals, businesses, and
organisations operating within the cultural and creative industries in the Lazio Region, in line with
studies that emphasize the relevance of expert-based evaluations of competitiveness (Kouskoura et
al. 2024). Table 1 presents the main characteristics of the sample.
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Table 1. Sample demographics.

Sample %
Gender

Male 60
Female 40
Place of residence

Viterbo 65
Lazio region 20
Elsewhere 15
Level of Education

PhD 16.7
Master 21.7
Bachelor 45
High School 15
Secondary School 1.6
Type of Employment or Expertise %
Culture & Tourism 66.6
Professional services 13.3
Education & Communication 10
Public Administration 6.7
Art 1.7
Volunteering 1.7

64

Sample %
Age

30-39 16.7
40-49 28.3
50-59 40
60-69 8.3
70-79 5
80-89 1.7
Employment Status %
Employed 48.3
Self-Employed 45
Retired 5
Unemployed 1.7




5. Results

Internal consistency was assessed for each category with the Cronbach’s Alpha. Table 2 shows that
the alpha coefficients are satisfactory for all factors and significantly exceed the minimum value of

0.7 (Nunnally 1978; Aquilino et al. 2019).

Table 2. Internal consistency of factors extracted.

Competitiveness Category Cronbach's Alpha
Inherited Resources 0.740
Created Resources 0.908
Supporting Resources 0.887
Destination Management and Organisation 0.954
Social Conditions to improve Local Wellbeing 0.926
Image and Awareness Conditions 0.909

Inherited Resources concerns environmental, cultural and architectural elements. The responses
indicate that Viterbo is a hospitable and clean city with an ideal climate. It has sufficient space to host

cultural events and the natural environment adds value to the destination (Table 3).

Table 3. Inherited Resources.

Indicators X SD a

Sufficient space to host events and cultural activities 433 | 1.65 | 0.79
Presence of cultural assets 593 | 1.13 | 0.67
The aesthetic, artistic, and architectural features add value 6.08 | 1.15 | 0.69
The natural environment adds value 6.18 | 0.81 | 0.76
The city has an ideal climate for tourists 5.27 | 1.32 | 0.69
The city is clean 412 | 1.58 | 0.74

Created Resources supporting cultural events are equally divided into elements perceived as less and
highly competitive (Table 4). The first category regards the diversification of cultural and leisure
offerings and supporting infrastructure. Respondents indicate that cultural activities for younger,
including the availability of evening events, are limited. Moreover, accommodation capacity and local
transportation are perceived as inadequate to support visitor flows. Elements perceived as highly
competitive are existing cultural infrastructure and entertainment opportunities for people over 55.
Additionally, the quality of food and the variety of food service facilities emerge as competitive assets

of the destination.
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Table 4. Created Resources.

cultural activities

Indicators X SD a
Quality of local transportation 3.10 1.58 0.90
Variety of food service facilities 4.47 1.21 0.90
Quality of food 5.38 1.24 0.90
Accommodation capacity allows for increased visitors 3.72 1.50 0.90
Value for money of accommodation 4.32 1.21 0.90
Variety of shopping experiences 3.42 1.11 0.90
Opportunities for evening events 2.95 1.24 0.89
Entertainment opportunities and cultural activities satisfy the interests of young 2.87 1.29 0.90
people (under 18)

Entertainment opportunities and cultural activities satisfy the interests of young 3.17 1.45 0.89
adults (18 - 35 years)

Entertainment opportunities and cultural activities satisfy the interests of adults 3.85 1.36 0.89
(35 - 55 years)

Entertainment opportunities and cultural activities satisfy the interests of people 4.18 1.44 0.90
over 55 years

Sufficient number of event venues to organise indoor events and cultural 4.05 1.52 0.90
activities

Auvailability of urban areas to host outdoor events and larger cultural activities 4.28 1.34 0.90
Auvailability of spaces outside urban areas to host outdoor events and larger 4.42 1.51 0.90

The perception of competitiveness about Supporting Resources (Table 5) is considerably lower than
for the Inherited and Created Resources. The availability of medical facilities and online booking
system is perceived as competitive. The lowest results are recorded for key services as transport
accessibility and the availability of training programme in tourism and event management.
Weaknesses also emerge in financial and exchange services, digital accessibility and sufficient and

multilingual tourist information.

Table 5. Supporting Resources.

Indicators X SD a

Accessibility of Viterbo in terms of transport 2.68 1.46 0.88
Convenient flight prices to the immediate surroundings 3.30 1.45 0.89
Auvailability of financial institutions and currency exchange services 3.08 1.29 0.87
Availability of medical resources and hospitals 4.52 1.26 0.88
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Wi-Fi, apps and information services can be easily used by tourists 3.65 1.48 0.86
Tourist signature and information in different languages 3.40 1.43 0.87
Websites and online information about attractions and events 3.57 1.49 0.86
Online bookings 4.20 1.46 0.87
Training programmes in tourism and event management 2.98 1.36 0.86
Regular training programmes for tourism and event-related work 3.02 1.30 0.86

Table 6 shows low scores across most indicators related to destination management and organisation.
The lowest levels of perceived competitiveness concern the ability of tourism managers to plan
innovative cultural events and develop a clear strategic vision for their activities. Weaknesses are also
related to the organisational efficiency in event management and strategic planning, including the
lack of market analysis and promoting activities. Positive elements are nevertheless identified: the
recent strengthening of the cultural offer, the recognition by the public sector of the importance of
cultural development and its related support. The highest score is associated with the perceived

necessity of foreign investment to support growth in this sector.

Table 6. Destination management and organisation.

Indicators X SD o
Managers in tourism or events understand the importance of providing quality

service 3.77 1.36 0.95
Market analyses are informing tourism policy, event planning, and city

development 3.62 1.06 0.95
Research is conducted on nearby markets to compare the event offer 3.37 1.07 0.95
The offer of events and cultural activities has recently strengthened 4.07 1.42 0.95
Events and cultural activities are popular year-round 3.35 1.35 0.95
Tourism managers and employees are efficient in solving organisational

problems 3.32 1.28 0.95
Event managers are efficient in solving organisational problems before and

during events 3.55 1.11 0.95
Tourism/event managers are innovative in planning and providing new products

for events and cultural activities 3.27 1.36 0.95
Clear vision among tourism/event managers to deliver creative events and

cultural activities 3.13 1.17 0.95
Managers are responsive to visitor needs 3.37 1.16 0.95
People are informed about new events and cultural attractions 3.28 1.28 0.95
Health and safety practices comply with standards 3.85 1.15 0.95
Risk assessments are adequate and emergency evacuation plans are clear 3.93 1.18 0.95
The public sector recognizes the importance of sustainable development of the

cultural activities 4.02 1.50 0.95
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The public sector informs citizens about development plans and programs
related to upcoming events and cultural activities 3.87 1.52 0.95

The public sector recognizes and supports the organisation of cultural activities 4.15 1.55 0.95

The private sector recognizes and supports the organisation of events and

cultural activities 3.93 1.30 0.95
The resident population supports the organisation of events and cultural

activities 3.47 1.28 0.95
Residents are hospitable towards tourists 3.83 1.40 0.95
Foreign investment and external funding are necessary to support growth in the

events sector 5.20 1.63 0.95
Tourism marketing emphasizes the city’s events and cultural activities 3.97 1.44 0.95

Involvement of the National Tourism Agency in promoting events and cultural
activities 3.48 1.50 0.95

Involvement of local and regional DMOs in promoting events and cultural
activities 3.62 1.49 0.95

Use of technology and social media to support the marketing of events and
cultural activities 4.07 1.67 0.95

About the Social Conditions indicators (Table 7), although respondents recognize that the
organisation of cultural events generates benefits and strengthens local pride, they also highlight that
locals are not adequately involved, trained or informed about cultural programmes. Additional critical
aspects emerge in the lack of structured policies, including social tourism initiatives and measures
supporting disadvantaged groups.

Table 7. Social Conditions.

Indicators X SD a

The city has clear policies on social tourism that benefit locals 3.33 1.39 0.92
There is mutual understanding and tolerance between citizens and tourists 3.58 1.48 0.91
Citizens are involved in the organisation of cultural activities and support events 3.25 1.36 0.91
Citizens benefit from cultural events 4.23 1.50 0.92
Adequate tourism, events and cultural education programmes at local higher 3.78 1.26 0.92

education institutions

Focus on the strengths of local businesses and encouraging local entrepreneurial 3.83 1.42 0.92
opportunities

Plans to assist people from disadvantaged communities 3.37 1.26 0.92
Initiatives are in place to support people with disabilities 3.70 1.39 0.92
Local pride is enhanced through the organisation of cultural events 4.52 1.63 0.92
Volunteer programmes to engage citizens 4.13 1.24 0.92
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Incentives for training and citizen participation in cultural events 3.17 1.32 0.91
Local population is aware of cultural programmes and the benefits of hosting 3.22 1.37 0.91
cultural events

Interest among citizens in promoting tourism and organising cultural events 3.45 1.49 0.91

Image and Awareness Conditions (Table 8) are generally perceived as competitive. Viterbo benefits
from a positive overall image, political and economic stability, and a strong sense of visitor safety.
Respondents also recognise that new events and cultural activities present effective tools for
destination branding and visibility. Weaknesses remain in terms of international recognition and the

ability to attract an international audience.

Table 8. Image and Awareness Conditions.

Indicators X SD o
Overall image of the city is positive 4.12 1.32 0.91
Political and economic stability 4.13 1.36 0.91
Strong sense of visitors safety 4.43 1.53 0.90
Correspondence between the event and the participants' preferences 4.15 1.12 0.90
Correspondence between the promoted image and the tourism experiences 4.15 1.36 0.90
provided

People globally know well about the city’s events 3.63 1.39 0.90
Festivals, exhibitions, cultural experiences are recognized globally 3.45 1.62 0.90
The city is known worldwide for hosting cultural activities 3.22 1.87 0.90
New initiatives are designed to attract an international audience 2.87 1.63 0.90
Event and cultural activities are an effective tool for destination branding 4.85 2.05 0.91
Social/user-generated online content contribute to the image and awareness 4.38 1.82 0.91
of the city

New events and cultural activities help the image and awareness of the city 4.85 1.82 0.91

6. Conclusions

This study investigated the ongoing application process of Viterbo for the ECoC initiative, examining
the participants’ assessment of destination competitiveness during the co-design laboratories. The
empirical results indicate that Inherited Resources and Image Conditions are largely perceived as
competitive, whereas Supporting Resources, Social Conditions, Management and Organisation
require further development. The city’s natural environment, architectural elements and cultural
assets constitute a distinctive and valuable identity as a cultural destination. Political and economic
stability, together with a strong sense of visitor safety, are very positive elements. The city’s
weaknesses lie in both tourist and cultural sectors: inadequate accommodation capacity, poor
transport and digital accessibility, limited multilingual tourist information, insufficient evening
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entertainments, and a limited capacity to attract a global audience. Strategic planning, market
analysis, and innovation capacity among tourism and event managers should be strengthened. Social
Conditions results are relevant in the ECoC context: while respondents recognise that cultural events
generates benefits and strengthens local pride, they highlight a lack of structured policies for social
inclusion, limited citizens' involvement, and low awareness of cultural programmes among locals.
Addressing these gaps is essential to transform the application process in a long-term strategy for
lasting legacy. Overall, the areas requiring investments and policy intervention are: improving
transport and digital infrastructures, developing training programmes for the tourism sector,
broadening the cultural offer to engage younger and international audience, and strengthening social
inclusion and citizen participation.

Finally, it is essential to acknowledge the inherent limitations of this research. Awareness of potential
biases in local expert perspectives, as well as of the limitations of the quantitative approach, which
may not fully capture the complexity of social dynamics, is crucial. Future research should broaden
and diversify the sample and place greater emphasis on qualitative and mixed-methods approaches.
Moreover, longitudinal assessments conducted during and after the ECoC process would provide
valuable insights into the evolution of these determinants over time, contributing to a more complete
and dynamic understanding of how the ECoC initiative shapes urban and cultural development.
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Sorting Public Value: Source-Separated Waste Collection as a Regulated-Material

Service Exchange

Veronica Giuliani', Simone Marziali’, Enrico Maria Mosconi’

Abstract

Source-separated municipal waste collection depends on household participation, yet it cannot be
explained as recycling behaviour or as a technical operation alone. This contribution theorizes source
separation as a regulated, asymmetric and socially constructed public-service exchange. Building on
Public Service Logic, Service-Dominant Logic, co-production research and Edvardsson, Tronvoll and
Gruber's social-construction approach, it adapts value-in-social-context to municipal waste
collection. The method combines an instrumental integrative review, a diagnostic bibliometric gap
audit and theory adaptation. The analysis shows extensive behavioural recycling research but a
smaller and dispersed bridge literature on co-production, value co-creation, public services and waste
management. The article introduces value-in-regulated-material context and advances five
propositions on alignment, capability, asymmetry, recursive legitimacy and value co-destruction.

Keywords: source-separated waste collection, co-production, Public Service Logic, Service-
Dominant Logic, public value.

1. Introduction

Municipal waste collection is often framed as a technical, behavioural or governance problem.
Technical studies focus on collection, logistics, treatment and recovery. Behavioural studies explain
household recycling through attitudes, intentions, norms, convenience, trust and awareness.
Governance studies address regulation, participation and institutional coordination. Each lens
matters, but none is sufficient on its own.

Source-separated waste collection depends on household participation that is active but constrained.
Households sort, store and present waste fractions according to rules set elsewhere. Their action
affects material quality and downstream recovery. Yet they do not define the categories, calendars,
tariffs, infrastructures, sanctions or destinations through which the service is organized. Despite this,
households are not passive consumers. Yet neither are they fully autonomous co-producers. They are
regulated participants in a public-service exchange.

This creates a specific gap. Co-production, value co-creation and resource integration already appear
in waste-management research. Existing studies address logistics service triads, separate collection
performance, recycling ecosystems, digital platforms, fiscal incentives, administrative burdens and
conflict (Halldorsson et al., 2019; Landi and Russo, 2022; Helmefalk et al., 2023; Fiorillo and Merkaj,
2024; Wang and Zhang, 2024; Pillai et al., 2025; Mersico et al., 2026; Zhang et al., 2026). This is not
an unexplored research area. Its limitation lies in the fragmentation of existing studies, which address
behavioural willingness, information framing, administrative burdens, logistics, fiscal policy,
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engagement, brokerage and conflict, but do not yet converge into a unified account of source-
separated waste collection as a regulated public-service exchange.

This article therefore asks how source-separated municipal waste collection can be conceptualized as
a regulated, asymmetric and socially constructed public-service exchange. It answers by proposing
the construct of value-in-regulated-material context: household participation creates public value only
when sorting practices become materially usable, institutionally recognized and publicly legitimate.

2. Methodological approach

The article uses an instrumental integrative review supported by a diagnostic bibliometric gap audit.
The review was not a full systematic review. It delimited the literatures relevant to theory adaptation
and tested whether the proposed gap was plausible. Searches were conducted in Scopus and Web of
Science on 14 June 2026. The search period was limited to publications from 2008 to 2026. Only
English-language journal articles and reviews were retained. Non-journal and non-research items,
data papers and retracted or withdrawn records were excluded. Records were deduplicated by
normalized DOI and, where DOI was absent, by normalized title. Corpus E was refined to exclude
technical-industrial uses of co-production in energy and engineering literatures.

Table 1 reports the five-corpus design. Corpus E contained 50 deduplicated records before manual
screening and 38 retained bridge records after screening. Fourteen were classified as core-threat
studies because they directly connected waste management with co-production, Public Service Logic,
Service-Dominant Logic, value co-creation, administrative burdens or policy instruments.

Table 1. Corpus construction and diagnostic function.

Corpus | Label Final records | Diagnostic function

A Public Service Logic / | 824 Maps Public Service Logic, public-service-dominant logic, public value

value co-creation co-creation and co-production in public management and administration.

B Municipal / household | 1,681 Maps the broader waste-management literature on municipal waste,

source-separated waste household waste, source separation, separate collection, waste sorting and
recycling.

C Behavioural recycling | 1,747 Identifies behavioural research on recycling and waste sorting, including

literature attitudes, intentions, social norms, perceived behavioural control,
awareness, convenience, trust and participation.

D Social construction /| 799 Retrieves socio-institutional contributions dealing with legitimacy, trust,

legitimacy / asymmetry accountability, fairness, asymmetry, participation, environmental justice
and socially constructed meanings in waste-related contexts.

E Bridge corpus 50 (pre- | Identifies records connecting public-service co-production, value co-
screening); 38 | creation, Service-Dominant Logic, Public Service Logic or service
retained exchange with municipal, household or source-separated waste

management.

The bibliometric component was used diagnostically, not inferentially. Its function was to support
theoretical positioning by assessing whether behavioural, socio-institutional and service/co-
production literatures were already integrated or remained analytically fragmented. The strongest
overlap was between the municipal/household waste corpus and the behavioural recycling corpus (B
and C: 671 shared records). The retained bridge corpus remained small and weakly overlapping with
the others (ANE = &; BNE =5; CNE = 9; DNE = 8). Keyword maps supported the same diagnosis.
Corpus C was behavioural. Corpus D linked waste management with participation, governance,
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justice, trust and norms. Corpus E linked co-production, public services, Service-Dominant Logic,
Public Service Logic and value co-creation, but without a compact theoretical core.

A sensitivity search added "service triad", "first-mile", "reverse logistics" AND household, "resource
integration" AND waste, and "service ecosystem" AND waste. It also checked work on information
frames, policy instruments, administrative burdens and willingness to participate. Wang and Zhang
(2024) and Zhang, Wang and Zhao (2026) were incorporated as core threats. Within the searched
databases, eligibility criteria and sensitivity checks, no study was identified that uses Edvardsson,
Tronvoll and Gruber’s social-construction approach to build a regulated-material theory of source-

separated municipal waste collection.

3. Literature positioning and theoretical anchor

The article sits at the intersection of four research streams. The behavioural literature explains
household recycling and waste sorting through attitudes, intentions, subjective norms, perceived
control, habits, awareness, convenience, trust and participation. Two recent experimental studies
refine the picture. Wang and Zhang (2024) show that information framing affects citizens' willingness
to coproduce waste sorting. Zhang, Wang and Zhao (2026) show that policy instruments shape that
willingness through administrative burdens, building on Moynihan, Herd and Harvey (2015). These
studies clarify what activates willingness. They do not theorize the public-service exchange through
which willingness becomes materially usable separation and, eventually, public value.

A second stream is public-service co-production. Outcomes may depend on joint contributions by
public agencies and citizens (Parks et al., 1981; Ostrom, 1996; Bovaird, 2007). Public Service Logic
later reframed public organizations as facilitators of co-production rather than unilateral providers
(Osborne et al., 2016; Osborne, 2018). Voorberg, Bekkers and Tummers (2015) reviewed the field;
Alford (2016) stressed interdependence and publicness; Landi and Russo (2022) brought the lens
directly to separate waste collection. The tradition is rich, but most contributions focus on specific
mechanisms rather than on the service interface as a theoretical object.

Service-Dominant Logic provides a third frame. Vargo and Lusch (2004, 2008) shifted attention from
goods to service, resource integration and value-in-use; their institutional extension placed rules,
norms and shared meanings at the center of service ecosystems (Vargo and Lusch, 2016). Waste-
related studies have used this perspective on logistics triads, recycling ecosystems and digital
platforms (Halldorsson et al., 2019; Helmefalk et al., 2023; Mersico et al., 2026). Source-separated
waste collection, however, is not voluntary market engagement. It is regulated, materially
consequential and asymmetric. A critical strand resists treating co-production as inherently
consensual. Pillai, Luke and Narayanan (2025) document conflict, power asymmetries and politically
mediated mobilizations in Indian solid-waste co-production. Fiorillo and Merkaj (2024) connect
waste co-production to fiscal incentives and distributive choices. The service-marketing literature on
value co-destruction reinforces the caution: misaligned resources, practices or expectations may erode
value (Pl¢ and Caceres, 2010; Echeverri and Skalén, 2011), and Cui and Osborne (2023) extend the
argument to public services. Households may be formally invited to participate yet experience
participation as duty, burden or administrative requirement. Co-production becomes value-generating
only when responsibilities are matched by clarity, feedback, recognition and credible downstream
outcomes.

The central theoretical anchor is Edvardsson, Tronvoll and Gruber (2011). Their social-construction
approach treats service-exchange relationships and the co-creation of value as processes that take
place within social systems. Value is shaped by the structures of those systems, by the role
distributions, by the positions of the actors, by their interactions and by the recurrent reproduction of
shared meanings. This is the starting point, not a literal transfer. Source separation requires a context
that is social, regulated and material at the same time. Households interpret institutional categories;
municipalities define obligations and tariffs; providers organize collection; the separated fraction may
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be clean or contaminated. Hence the shift from value-in-social-context to value-in-regulated-material
context.

4. Theory adaptation: from value-in-social-context to value-in-regulated-material context

Figure 1 presents the conceptual synthesis. It uses Edvardsson et al. (2011) as a theoretical anchor for
service-exchange relationships set within social systems, but adds the institutional-regulatory layer,
the material-operational layer, asymmetric responsibility and recursive legitimacy.

The framework contains six constructs: regulated public-service exchange, situated co-production
capability, material value of separation, asymmetric responsibility, recursive legitimacy and value-in-
regulated-material context.

1) Regulated public-service exchange is the structured interaction among households, municipalities
and providers. It is shaped by rules, tariffs, standards, calendars, infrastructures and possible
sanctions. The household is user, taxpayer, waste holder, regulated subject, operational co-producer
and evaluator of legitimacy.

(2) Situated co-production capability is the household's practical capacity to contribute effectively. It
depends on time, domestic space, sorting knowledge, containers, access, clarity of rules, trust,
feedback and habit. It is not reducible to willingness.

(3) Material value of separation is the value generated when a fraction is clean, classifiable and usable
in collection, treatment or recycling. Waste categories are socially and institutionally defined, but
contamination and poor separation have material effects.

(4) Asymmetric responsibility is the distribution of operational responsibility and institutional control.
Households perform upstream classification and presentation. Municipalities and providers retain
control over rules, calendars, infrastructure, quality standards, data, sanctions and downstream
destinations.

(5) Recursive legitimacy is built or eroded through repeated encounters: instructions, collections,
missed collections, rejected bags, sanctions, complaints, notifications and feedback.

(6) Value-in-regulated-material context is the overarching construct. Public value emerges when
household practices, public rules, service infrastructures, material fraction quality and legitimacy
judgements are aligned.
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Figure 1. Value-in-regulated-material context in source-separated waste collection.
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The diagram is an original visual synthesis. It uses Edvardsson et al. (2011) as theoretical anchor and
adds the regulated-material layers, asymmetric responsibility and recursive legitimacy.

5. Theoretical propositions

The framework advances five propositions. P1 and P5 are original to the regulated-material domain:
they address alignment and misalignment-induced value co-destruction. P2, P3 and P4 adapt three
arguments from Edvardsson, Tronvoll and Gruber (2011): that resource assessment depends on
context; that service exchange may be asymmetric; and that roles evolve dynamically within adaptive
service systems. The adaptation is non-trivial. Waste collection replaces market-based value-in-use
with regulated public-service obligations, makes material quality constitutive of value, and treats
legitimacy as recursive.

77



Table 2. Core constructs, propositions and contribution status.

Construct Core meaning Linked propositions | Status
Regulated  public- | Service interaction among households, municipalities | P1 Original
service exchange and providers, structured by rules, obligations, tariffs,
calendars, standards and sanctions.
Situated co- | The household’s concrete capacity to co-produce the | P2 Adapted (Edvardsson et
production capability | service correctly through time, space, knowledge, al., 2011, P2)
infrastructure, trust and feedback.
Material value of | Value generated when the separated fraction is | P1,P5 Original
separation sufficiently clean, classifiable and wusable in
subsequent treatment or recycling processes.
Asymmetric Condition in which households assume upstream | P3 Adapted (Edvardsson et
responsibility operational responsibility while municipalities and al., 2011, P3)

providers retain control over rules, infrastructure, data,
standards and downstream destination.

Recursive legitimacy | Process through which the service becomes more or | P4 Adapted (Edvardsson et
less legitimate to users through repeated interactions al., 2011, P4)

with rules, information, collections, sanctions,
complaints and feedback.

Value-in-regulated- Process through which public value emerges from the | All Original
material context alignment of household practices, public rules, service

infrastructures, material quality and institutional

legitimacy.

P1. Public value depends on regulated-material alignment. Public value emerges when household
sorting practices are aligned with institutional waste classifications, service infrastructures and
downstream material requirements. Participation alone is not enough. A separated fraction becomes
value-generating only if it is recognized by the service system and can be collected, treated or
recycled.

P2. Household co-production depends on situated capability, not only willingness. Effective co-
production depends on operational, cognitive-informational and institutional resources. Attitudes and
intentions matter, but so do time, space, containers, access, knowledge, trust and feedback. Learning,
psychological and compliance costs can block willing households from becoming effective co-
producers.

P3. Asymmetric responsibility shapes the legitimacy of co-production. Legitimacy is affected by the
balance between responsibilities assigned to households and the visibility, feedback and control
retained by municipalities and providers. Zhang, Wang and Zhao (2026) show that coercive
instruments may increase psychological and compliance costs. Responsibility without support can
undermine sustained participation.

P4. Legitimacy is recursively produced through service encounters. Households experience the
service through rules, bins, calendars, collections, missed collections, sanctions and feedback. These
encounters accumulate and shape whether the service is perceived as reliable, fair and effective. This
connects the dynamic view of roles in Edvardsson et al. (2011) with Giddens' (1984) structuration
logic.

P5. Value co-destruction may arise from misalignment within the service interface. Co-destruction
occurs when household practices, institutional rules, infrastructures and material requirements do not
fit. It may result from ambiguous categories, poor communication, inaccessible infrastructure,
product-design complexity, changing rules, lack of feedback or distrust in downstream recovery. The
proposition adapts service research on co-destruction to public-service waste collection (Pl¢ and
Caceres, 2010; Echeverri and Skalén, 2011; Cui and Osborne, 2023).
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6. Discussion and policy relevance

The framework shifts the explanatory unit from the household, the bin or the directive to the
household—municipality—provider interface. Source separation is produced when behaviour,
infrastructure and regulation meet in a service interface that households can understand, enact and
trust.

The central implication for co-production theory concerns conditional value. In source-separated
waste collection, citizen contribution takes material form. The sorted fraction is the artefact through
which co-production succeeds or fails. A willing household may still generate little public value if
categories are unclear, containers are unsuitable or the fraction is contaminated. Participation must
therefore be assessed not only by willingness, but also by material adequacy and downstream
usability.

The regulated-material specification of value-in-context is the paper's principal contribution to
service-exchange theory. Edvardsson et al. (2011) show that value is shaped by social structures, roles
and reproduced meanings. In waste collection, those structures are also legal, operational and
material. Rules define what counts as a fraction, a correct presentation, an error, a sanction and a
recoverable material. Infrastructure defines what households can realistically do. Material quality
defines whether co-produced output remains usable downstream.

At the governance level, the framework connects performance and legitimacy. Collection rates,
contamination, residual waste and recycling yields are not only technical or behavioural indicators;
they are also indicators of the service interface. Unclear rules, poor infrastructure or absent feedback
may prevent willingness from becoming recoverable material. Arbitrary obligations or
disproportionate sanctions may preserve compliance while weakening legitimacy. Each collection,
missed collection, rejected bag or notification becomes part of the way the service is judged and
reproduced.

The EU policy context sharpens the point. Directive 2008/98/EC established the Waste Framework
Directive and the waste hierarchy. Directive (EU) 2018/851 strengthened EU circular-economy waste
law and introduced municipal-waste recycling targets of 55% by 2025, 60% by 2030 and 65% by
2035. These targets require household co-production that is understandable, supported, materially
effective and publicly legitimate.

7. Limitations and future research

The article is theoretical. It does not test the propositions empirically. The bibliometric component is
diagnostic and does not replace a full systematic review. Corpus E is small, although the sensitivity
search did not invalidate the fragmentation diagnosis. Another limitation is procedural: Scopus filters
were embedded in the database query, while Web of Science records were harmonized through post-
processing. The inclusion criteria are equivalent, but the workflow is not perfectly symmetrical.
Future research can proceed in four directions. Qualitative studies could examine how households
interpret categories. Surveys could test the relationships among situated capability, administrative
burden, trust, feedback and legitimacy. Operational datasets could link household-facing service
conditions with contamination rates, missed collections and residual-waste shares. Comparative work
could analyze how different regulatory and infrastructural models shape the legitimacy and material
value of source separation. The EU context is a useful comparative ground because targets are
increasingly harmonized, while implementation remains local and heterogeneous.
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Accessibility and mobility poverty: a case study for Italy
Filippo Gregori', Federico Bacchi’, Luca Secondi’

Abstract

This study investigates transport poverty across Italy by examining two of its key dimensions:
mobility poverty and accessibility. Datasets from the Italian National Institute of Statistics and the
Transport Poverty Hub are used to apply Global and Local Moran's in order to analyze the spatial
distribution of transport infrastructure availability and accessibility. Mobility poverty is measured
using the minimum travel time from each municipality to the nearest railway station, highway, port,
and airport. Accessibility is assessed using travel times to healthcare and school facilities by both
public transport and private vehicle. The results reveal that the most disadvantaged areas are
concentrated along the Apennine and Alpine mountain ranges and on the islands.

Keywords: Transport poverty, Accessibility, Mobility poverty, Healthcare inequality, Education
inequality.

1. Introduction

Transport poverty refers to a lack of adequate transport services necessary to access general services
and work, or to the inability to pay for these transport services (European Parliament, n.d.) Transport
poverty is composed of four dimensions: affordability, accessibility, mobility and negative
externalities (Lucas et al., 2016; Alonso-Epelde et al., 2023). Accessibility can be defined as the ease
of reaching activities such as work, education, health services and shops at reasonable cost (SEU,
2003; Lucas et al., 2016), while mobility poverty refers to the lack of adequate transportation
infrastructures (Lucas et al., 2016).

1.1 Spatial analysis of transport infrastructure and accessibility in Italy

Mobility poverty and accessibility are increasingly recognised as a multidimensional condition in
which limited access to adequate transport options constrains individuals’ opportunities to participate
fully in economic and social life.

Focusing on mobility poverty in Italy, a growing body of empirical research has examined uneven
mobility options at local level. Armenise et al. (2024) conduct a spatial analysis using a Real
Accessibility Index based on travel-time distances to major transport infrastructures and investigate
its association with municipal age and nationality composition. Licio and Pinna (2026) document
pronounced spatial inequalities in mobility options across municipalities in Sicily and Sardinia, while
Gambacurta (2026) analyses the determinants of accessibility and dependence on major
infrastructures across Sicilian provinces.

In Italy, studies have shown significant spatial inequalities in accessibility. Poor access to essential
services is associated with lower healthcare service use and reduced mobility (Perucca et al., 2016),
while better public transport integration improves the benefits of healthcare and education services
(Conigliani et al., 2025). Accessibility challenges are particularly evident for older adults (Carpentieri
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et al., 2020), and changes in public transport supply significantly affect travel times to key services
(Dabagh et al., 2024).

Finally, the study aims at addressing two main Research Questions (RQs):
RQ1: Do accessibility and mobility poverty exhibit spatial dependence across Italy?
RQ2: Which are the most disadvantaged areas in Italy in terms of accessibility and mobility poverty?

This study draws on the analysis of mobility poverty presented in Chapter 5 and the accessibility
analysis developed in Chapter 6 of the technical report on transport poverty by Benedetti et al. (2026).
In particular, the accessibility analysis is further extended by providing an assessment of the travel
times required to reach schools, considering both private and public transport modes.

2. Methods and Materials

The presented analysis of Transport Poverty was undertaken on geo-referenced data. More
specifically, the statistical techniques for the analysis areal data, where the locations of the
observations are assumed to be fixed and the associated values generated according to some unknown
statistical process, were adopted.

Letr =1,..., R denote the geographic areas, and y the variable of interest. Suppose to be interested
in the detection of the presence of a spatial structure in the distribution of y across the study area
composed of R contiguous zones. A common way to infer this information is to rely on the concept
of spatial autocorrelation, that is, the correlation of a variable with itself due to the spatial location of
the observations.

In literature, there are many indices measuring spatial autocorrelation (see, for instance, Loonis and
de Bellefon, 2018, for an extensive overview) that all require the definition of two necessary
preliminary concepts: the neighbourhood and the weight matrices.

The neighbourhood matrix N of a set of R regions is a R X R matrix which codifies the neighbourhood
structure of the geographic units. There are several ways to determine whether two distinct regions
are neighbours; in the present work, geographic areas were treated as neighbours if they shared at
least one point in the space (Queen neighbourhood matrix).

The weight matrix W of the same set of R regions is a R X R matrix which codifies the weighting
structure of the geographic units. In the present work, for each area r, the weight associated to another

area s is set to w,; = 0, if s is not in the neighbourhood of , or to w,. = o if s is one of the N,
r

neighbours of 7. This mode of assigning weights is known in literature as line standardization or W-
coding scheme.

Then, after having defined matrices N and W, it is finally possible to measure spatial autocorrelation.
For this purpose, the most widely used index is the Moran’s [ statistic (Moran, 1950), that might be
computed as follows:

I = n 2r2sWrs O = s — ¥)
v Zr Zs Wys Zr(yr - }_’)2 ’

It is worth nothing that the value of I}, depends on the weight matrix W. Furthermore, also the
boundaries of Iy, depend on W, but they are commonly close to [—1; +1], making it possible to
interpret the values similarly to Pearson’s correlation coefficients: positive values indicate the
presence of positive autocorrelation, i.e. neighbouring geographic areas tend to show similar values
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of y, while negative values indicate the presence of negative autocorrelation, i.e. geographic areas
with high values of y are typically surrounded by neighbouring areas with low values of y, and vice
versa.

In addition to quantifying spatial autocorrelation, Moran's I might be used as a test statistic for the
hypothesis H, of the absence of autocorrelation, since E(Iy,) = R% and WEIW) _ (0,1). In this

1 JVar(w)
context, the inference was conducted under the randomisation hypothesis: the estimated statistic
computed from the data was compared with the distribution obtained by randomly re-ordering the
data.

Moran’s I statistic is a measure of Global autocorrelation, meaning that it is based on the implicit
assumption that the spatial structure underlying the distribution of y is homogeneous. However, this
might not always be the case. For this reason, Local Indicators of Spatial Association (LISA) were
introduced in Anselin (1995). LISA measure the intensity and significance of local autocorrelation
between the value of a variable in a region and the value of the same variable in the neighbouring
regions. One of the most used LISA is the Local Moran's I, defined as

I, = (R-1) R yz);,y_ }_])2 strs(ys - 3_’)' 2)

rr=1

for every geographic area . When global autocorrelation is detected, the Local Moran's I helps to
identify regions that have a particular impact on the global process or, on the other side, which stand
out from it. As the analogous global index, also the Local Moran's I might be used as a test statistic
for the hypothesis of absence of local autocorrelation in each of the R regions. In the present work,
the hypothesis of conditional randomization (Sokal et al., 1998), i.e. I. is compared with its mean
value when all the observations except » are permuted, was adopted.

2.1 Mobility Poverty

The described methodology was, first, applied to data on Mobility Poverty. The relevant information
was obtained from “Accessibility of municipalities to major transport infrastructures” project by
Italian National Institute of Statistics ISTAT (ISTAT, 2023a). In this context, ISTAT measured
accessibility to four different infrastructures - railway stations, motorway network, commercial
airports, and ports with passenger traffic - as the minimum travel time to reach at least one destination
from a given origin. Travel time was calculated exclusively as the road travel time by private vehicle
from the coordinates assigned to each municipality to the nearest selected infrastructure. Due to its
large territorial extent, the Municipality of Rome was initially subdivided into its 15 administrative
districts for the accessibility analysis. However, in all other datasets, Rome was represented as a single
observation rather than by individual districts. To ensure consistency across datasets, the accessibility
values calculated for the 15 districts were aggregated into a single value for Rome by computing the
arithmetic mean of each accessibility variable.

ISTAT (2023b) clarifies how the node infrastructures were selected. First, 258 railway stations with
active passenger service - at least three trains per day - and long-distance train traffic were considered.
Second, of the 39 airports of national interest, four were excluded because their passenger traffic was
either negligible or non-existent. Third, access points to the motorway network were identified by
considering all access points to the motorway system. Fourth, in 2022, Italy had a total of 143
statistical ports. Only the main ports were considered, excluding the ports grouped under them.
Furthermore, a minimum level of annual passenger traffic - at least 10,000 passengers per year -
recorded at each port was imposed, leading to a final sample of 54 ports with passenger traffic.
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The statistical analysis presented in this work was based on the four variables representing the
minimum travel time to reach the closest infrastructure. Table 1 provides the main summary statistics
of these variables for the R = 7,903 municipalities existing at 01-01-2021.

Table 1 - Summary statistics.

Infrastructure Min. Q1 Median Q3 Max. Mean Missing
Railway 0.8 18.8 28.7 423 400.7 32.9 0
Motorway 0.9 10.7 19.2 343 354.4 254 0
Airport 35 38.2 53.4 71.3 201.4 56.9 0
Port 0.0 58.3 84.8 114.0 295.3 88.6 0

The four variables were, then, used as poverty predicates to define four dimension-specific fuzzy
Mobility Poverty indices according to the following membership function:

(1, if X = Qi p
Ar,p — Xrk ,
MPy = ———, if Qe < Xk < Qip
Qk,ﬁ' Ak,
0, if Xrk < Ax,a (3)

where x, is the time distance of municipality  from infrastructure , g o and qy g are the a-quantile
and the f-quantile (a,f € [0;1], @ < f) of the variable representing the time distance from
infrastructure k. Then, the four dimension-specific indices were aggregated in a Composite Mobility
Poverty index by performing a weighted sum:

CMPr = Z WkMPTkl
k 4)

where wy, is a vector of dimension-specific weights.

2.2 Accessibility

The accessibility data was obtained from the transport poverty hub (TPH), managed by the Joint
Research Centre (Transport Poverty Hub, 2025), which provides harmonized indicators for assessing
transport poverty across Europe. This study uses four accessibility indicators for 2023, representing
the minimum travel time to the nearest primary school and healthcare facility by public transport and
private vehicle. Primary schools (public and private) and healthcare facilities (hospitals and other
healthcare services) were geolocated using Eurostat GISCO data. Public transport accessibility was
estimated using static timetable data from the National Access Points, with reference dates selected
to represent a typical weekday morning service. Road accessibility was based on the TomTom
MultiNet 2023 road network. Origins and destinations were connected to the transport network
through the five nearest junctions within a 4 km radius, assuming a fixed driving speed of 15 km/h.
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Accessibility indicators were computed from the centroids of the GISCO 2021 populated 1 km? grid
cells, representing residential locations, to the nearest destination. Table 2 reports the descriptive
statistics of the four variables employed for the global and local Moran’s I: minimum travel time by
public transport to the nearest primary school (Minutes 1) and healthcare facility (Minutes 2), and by
private vehicle to the nearest primary school (Minutes 3) and healthcare facility (Minutes 4).

Table 2 - Summary statistics.

Media

Infrastructure Min. Q1 n Q3 Max. Mean Missing

Minutes] 0.45 808 1227 2352 93.93000 23.31909 1465

Minutes2 276 3913 66.59 90 949300  62.5729 1183

Minutes3 015 1.98 2.56 3.74 90  3.618392 356

Minutesd 095 901 1356 19.62750 90 15.21666 0
3. Results

The main results obtained with the application of the methodologies described in the previous section
are outlined in the following. Section 3.1 focuses on Mobility Poverty, while Section 3.2 focuses on
Accessibility.

3.1 Mobility Poverty

The Composite Mobility Poverty index was obtained by adopting and comparing three different
vectors of weights (see Fig. 1 for the spatial distribution).
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Figure 1 - Cartograph of the spatial distribution of the Composite Mobility Poverty index.

CMP

02
0.0

Source: R Project for Statistical Computing.

The spatial structure underlying the distribution of CMP was, first, investigated at global level by
computing Moran’s I according to the Eq. (1). The obtained value of the index (I, = 0.900)
suggested the presence of a strong positive autocorrelation phenomenon. Furthermore, the test based
on Moran’s statistic led to the conclusion that the null hypothesis of absence of autocorrelation should
be rejected (p < 0.001). Then, the Local Moran’s indices were computed for each municipality
according to Eq. (2) and their significance was tested. As a result, 2,000 municipalities were found to
be affected by a significant local autocorrelation phenomenon. Most of these municipalities were
grouped into clusters of positive local autocorrelation (858 in the High-high quadrant, and 1,134 in
the Low-low quadrant) but there were 8 remaining municipalities located in the High-low quadrant.
The spatial distribution of these clusters is presented in Fig. 2.
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Figure 2 - Cartograph of the significant local Moran’s indices based on the distribution of the
Composite Mobility Poverty index.

Local Moran's |
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Not significant

NA

Source: R Project for Statistical Computing.

3.2 Accessibility

The test based on Moran’s statistic, according to the Eq. (1), led to the conclusion that the null
hypothesis of absence of autocorrelation should be rejected (p < 0.001) for all analysis. Then, the
Local Moran’s indices were computed for each municipality according to Eq. (2) and their
significance was tested. As a result, municipalities were found to be affected by a significant local
autocorrelation phenomenon. The first LISA analysis indicates a strong prevalence of non-significant
spatial associations (5,674). Among the significant patterns, High-High clusters (475) are the most
frequent. Low-High (230) and Low-Low clusters (49) are less common. The spatial distribution of
these clusters is presented in Fig. 3.
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Figure 3 - Public transport accessibility to primary school facilities.
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Source: R Project for Statistical Computing.

The second LISA analysis shows a prevalence of non-significant spatial associations (4,792). Low-
Low (981) and High-High clusters (846) are the most frequent, while High-Low (57) and Low-High
(34) patterns are limited.

Figure 4 - Public transport accessibility to healthcare facilities.
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Source: R Project for Statistical Computing.
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The third LISA analysis shows a predominance of non-significant spatial associations (7219). High-
High clusters (257) is the most frequent significant quadrant. The Low-High pattern (61) is rare. The
spatial distribution of these clusters is presented in Fig. 5.

Figure 5 - Driving accessibility to primary school facilities.
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Source: R Project for Statistical Computing.

The fourth LISA analysis shows a predominance of non-significant spatial associations (6,198).
Among the significant patterns, High-High clusters (944) and Low-Low clusters (717) are the most
frequent. The High-Low (6) and Low-High patterns (28) are rare. The spatial distribution of these
clusters is presented in Fig. 6.
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Figure 6 - Driving accessibility to healthcare facilities.
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Source: R Project for Statistical Computing.

4. Discussion

The spatial analyses of two considered dimensions of TP, mobility poverty and accessibility,
described in the previous section suggested many interesting insights. With respect to Mobility
poverty and Accessibility, a strong positive global autocorrelation structure was detected. However,
the computation of Local Moran’s I revealed that some spatial heterogeneity needs to be taken into
account.

Considering mobility poverty, a large group of municipalities has been reported to belong to High-
high clusters, meaning that they were characterized by strong deprivation of mobility options as long
as their neighbours. These clusters are mostly located in the Alps, in some specific areas of the
Apennines - for instance, at the borders between Tuscany and Emilia-Romagna, the provinces of Rieti
and L’ Aquila, and in the provinces of Potenza and Cosenza -, in Sicily and Eastern coast of Sardinia.
Nonetheless, a strict minority of municipalities was found to belong to High-low clusters, i.e. they
were characterized by a significantly higher mobility transport poverty with respect to their
neighbours. Six of these municipalities are located at the border of the province of Rome, probably
reflecting a higher distance from its facilities with respect to the other municipalities in the same
province, and the remaining are both located in the South (Tramonti, in the province of Salerno, and
Roccaforte del Greco, in the province of Reggio di Calabria).

The analysis of public transport accessibility to primary schools shows that the most disadvantaged
areas are located in the Eastern Alps, the Ligurian and Central Apennines, and in the provinces of
Latina, Frosinone, and Grosseto. The analysis of public transport accessibility to hospitals indicates
that the most disadvantaged areas are concentrated along the Apennine and Alpine regions,
throughout the Lazio region (with the exception of the province of Rome), in Sardinia, and in the
provinces of Foggia, Brindisi, Grosseto, Ancona, and Ferrara. In addition, scattered hotspots of
disadvantage are observed across the Po Valley. The analysis of private transport accessibility to
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primary schools reveals that the most disadvantaged areas are located in the provinces of Oristano
and Pordenone, as well as in the Eastern Alps and the Ligurian, Central, and Calabrian Apennines.
The analysis of private transport accessibility to healthcare facilities shows that the most
disadvantaged areas are distributed along the Apennine mountain range, from Calabria to Liguria, in
the Western and Eastern Alps, across the provinces of Sardinia, and in the provinces of Messina,
Palermo, Siracusa, Grosseto, Lucca, Pesaro and Urbino, and Foggia.

5. Conclusions

This study employed data from the ISTAT and the TPH to analyse the availability of infrastructures
and the accessibility to healthcare and primary school facilities across Italy. Specifically, Global and
Local Moran's I were applied to assess the presence of spatial dependence and to identify spatial
clusters. The results show that the Apennine and Alpine mountain ranges, as well as the islands,
experience disadvantages in both dimensions. Future research could extend this analysis by adopting
a longitudinal approach.

Supplementary Materials: The code can be downloaded on Github. Repository: M-A Link:
https://github.com/Accessibility-Italy/M-A.

Funding: This work was supported by the PRIN 2022 PNRR “HAC VIA - a compreHensive Analysis
for promoting evidenCe-based policies to tackle and alleVIAte transport poverty” project funded by
the Italian Ministry of University and Research (MUR) [Next Generation Eu, Missione 4 Componente
1 Cup J53D2301691000].
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Educational poverty and digital divide from a multidimensional perspective:
theoretical framework and evidence from the Italian context

Matteo Stampella’, llaria Benedetti’, Tiziana Laureti®

Abstract

Educational poverty is a multidimensional phenomenon shaped by the interaction of economic,
family, educational and contextual disadvantages. In contemporary societies, digital inequalities
represent an increasingly relevant dimension of this process, as access to devices, internet
connectivity and digital skills affects individuals’ opportunities for learning, participation and social
inclusion. This paper analyses the overlap between educational disadvantage and digital vulnerability
in Italian households. Using microdata from the 2023 ISTAT Aspects of Daily Life Survey, the study
constructs three household-level indicators of educational-digital poverty, based respectively on lack
of full digital access, low digital skills among key adults, and the simultaneous presence of both
conditions in households with low educational capital. Survey-weighted logistic regression models
are then estimated to assess the association between family educational capital and different
dimensions of digital inclusion, controlling for geographical area, household composition and age.
The findings provide evidence on the coexistence of educational and digital deprivation and highlight
the role of family educational capital, territorial inequalities and generational factors in shaping digital
inclusion. The paper contributes to the multidimensional measurement of educational poverty by
interpreting digital vulnerability not only as a technological issue, but as a family-level condition
linked to unequal educational resources and opportunities.

Keywords: Educational poverty, Digital poverty, Multidimensional poverty, Digital divide, Poverty
indicators.

1. Introduction

This study analyses the relationship between educational poverty and digital poverty from a
multidimensional perspective, focusing on their overlap within Italian households. Drawing on Sen’s
capability approach, poverty is understood not only as economic deprivation, but as a limitation of
the substantive freedoms and capabilities that allow individuals to pursue valuable life trajectories
(Sen, 1999). From this perspective, educational poverty refers to the deprivation of opportunities to
learn, develop skills, cultivate talents and participate fully in social life.

In contemporary societies, digital technologies have become increasingly central to accessing
educational, informational, administrative and social opportunities. As a result, digital inequalities
represent a relevant dimension of educational disadvantage. The literature usually distinguishes three
levels of the digital divide: access to devices and infrastructure, digital skills and patterns of use, and
the ability to transform digital resources into educational, social and economic benefits (Balbi, 2018).
The concept of digital educational poverty captures this intersection, referring to the deprivation of
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opportunities to learn and develop capabilities through the responsible, critical and creative use of
digital tools (Save the Children Italia, 2021).

In Italy, the relationship between educational and digital inequalities is particularly relevant. Although
internet access has become widespread, important differences persist by educational background, age
and geographical area. Recent ISTAT (2026) evidence shows that households with higher educational
levels are substantially more likely to have a home internet connection than households whose
members have lower qualifications; at the same time, digital skills remain below European targets
and are unevenly distributed across the population. These patterns suggest that the digital divide
cannot be interpreted only as a matter of infrastructure, but should also be analysed in relation to
family educational resources and the capacity to use digital tools effectively.

While educational poverty and digital inequalities are increasingly recognised as multidimensional
and interconnected phenomena, less attention has been paid to their coexistence within households.
In particular, it remains important to assess whether combined educational and digital deprivation
varies according to the specific dimension of digital vulnerability considered: lack of full digital
access, low digital skills, or the simultaneous presence of both conditions. It is also necessary to
examine whether family educational capital remains associated with different dimensions of digital
inclusion after accounting for territorial, family and generational characteristics.

This study addresses these issues using microdata from the 2023 ISTAT Aspects of Daily Life Survey.
The analysis constructs three household-level indicators of combined educational and digital
deprivation: a baseline indicator based on low family educational capital and lack of full digital
access; a skills-based indicator combining low family educational capital and low digital skills among
key adults; and a strong indicator identifying households where low educational capital, lack of full
digital access and low digital skills are simultaneously present. In a second step, survey-weighted
logistic regression models are estimated to assess the association between family educational capital
and three dimensions of digital inclusion: individual internet use, lack of full digital access and low
household digital skills.

The paper therefore aims to answer three research questions: first, to what extent do educational and
digital deprivation overlap within Italian households, and how does their prevalence vary across
different definitions of digital vulnerability? Second, is family educational capital associated with
internet use, lack of full digital access and low household digital skills after controlling for
geographical area, household composition and age? Third, how do territorial, family and generational
inequalities differ across the various dimensions of digital inclusion?

2. Data and methodology
2.1 Data sources and variables analysed

The analysis is based on microdata from the 2023 Italian Multipurpose Survey on Aspects of Daily
Life (AVQ), conducted by ISTAT. The survey collects nationally representative information on
individuals and households, including socio-demographic characteristics, access to digital
technologies, internet use and selected digital skills. Population estimates were obtained using the
survey weight “COEFIN”, appropriately re-scaled in accordance with the survey’s methodological
guidelines (“COEFIN”/10000). The study combines individual and household level information.
Household variables were constructed using the family identifier “PROFAM”, retaining one
observation for each household.

Educational attainment was classified according to ISCED 2011 into three groups: low education
(ISCED 0-2), corresponding to lower-secondary education or below; medium education (ISCED 3-
4), including upper-secondary and post-secondary non-tertiary qualifications; and high education
(ISCED 5-8), covering tertiary and postgraduate education (UNESCO Institute for Statistics, 2012).
Family educational capital was then derived from the qualifications held by the household reference
person (HRP) and any spouse or cohabiting partner. Households were classified according to whether
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none, one, or two or more of these adults held at least an upper-secondary qualification. The first
category was treated as low family educational capital.

Digital access was measured through the availability of a personal computer and a home internet
connection. Households with both resources were classified as having “full digital access”. Digital
skills were based on three activities reported for the HRP and any spouse or partner: using word-
processing software, using spreadsheets and changing device settings or configurations.

The remaining variables include geographical area, the presence of children and age. Residence was
grouped into North, Centre, and South and Islands. In the individual model, age was divided into six
groups, while the household models distinguish between households whose HRP was aged under 60
and those whose HRP was aged 60 or over.

2.2 Analytical strategy

The empirical strategy was developed in two stages. The first stage focuses on the construction of
three household-level indicators designed to capture the joint occurrence of educational and digital
deprivation. The main indicator, referred to as the baseline indicator in Table 1, identifies households
characterised by both low family educational capital and lack of full digital access. Low family
educational capital refers to households in which neither the HRP nor any spouse or cohabiting partner
holds at least an upper-secondary qualification, while lack of full digital access indicates the absence
of either a personal computer, a home internet connection, or both. Two alternative specifications
were then constructed to account for the skills dimension of the digital divide. The skills-based
indicator refers to the second level of the digital divide (Balbi, 2018) and identifies households
combining low family educational capital with low household digital skills. This condition occurs
when none of the key adults in the household possesses at least two of the three skills considered:
using word-processing software, using spreadsheets and changing device settings or configurations.
The "strong indicator" adopts a more restrictive definition and identifies households in which low
family educational capital, lack of full digital access and low household digital skills are
simultaneously present.

The second stage examines whether family educational capital remains associated with different
dimensions of digital inclusion after accounting for household composition, geographical area and
age. Three survey-weighted binary logistic regression models were estimated. Logistic regression is
appropriate when the dependent variable is dichotomous and allows the association between a set of
explanatory variables and the log-odds of the outcome to be modelled (Peng et al., 2002). Since the
AVQ survey provides survey weights, the models were estimated using the svyglm() function of the
R survey package, with the quasibinomial() family, following the approach proposed for the analysis
of survey samples (Lumley, 2004). The general form of the estimated models can be expressed as:

P(Y; =1

log (%) =B, + B, EduCap; + BHHComp; + B3Area; + B Age; + &

where Y; represents the outcome of interest: internet use in the first model, lack of full digital access
in the second, and low household digital skills in the third. EduCap; denotes family educational
capital, HHComp; denotes household composition, Area; refers to the geographical area of
residence, and Age; age-related characteristics. In the individual-level model, age was included
through six age groups, while the household-level models include a dichotomous indicator identifying
households whose reference person is aged 60 or over. The left-hand side of the model represents the
log-odds of observing the outcome:

PUi=D) )

LO; = log<—1—P(Yi m—_p
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where LO; denotes the log-odds. Therefore, each coefficient f; expresses the change in the log-odds

of the outcome with the corresponding explanatory variable, holding the other covariates constant.
For ease of interpretation, coefficients were exponentiated and reported as odds ratios:

OF; = exp(B))

An odds ratio above one indicates higher odds of the coded outcome relative to the reference category,
while a value below one indicates lower odds.

3. Empirical results
3.1 Dual educational-digital poverty

Table 1 reports the survey-weighted prevalence of dual educational-digital poverty across the three
indicators and by household characteristics. The first indicator identifies households characterised
simultaneously by low educational capital with the lower secondary school certificate adopted as the
critical threshold (Morabito et al., 2022; Battilocchi, 2020) and a lack of full digital access. This is
based on the idea of a close interconnection between the two dimensions, which tend to co-occur in
the same family contexts. The results show that approximately 38.8% of Italian households have low
educational capital, whilst 32.8% lack full digital access at home. When both dimensions are
considered together, the proportion of households experiencing dual deprivation reaches 22.7%,
indicating that more than one in five households simultaneously face educational and digital
vulnerability. The comparison between the three indicators shows that educational-digital poverty
changes substantially depending on the dimension of digital vulnerability considered. The baseline
and skills-based indicators have similar overall prevalence, but they identify partially different forms
of disadvantage: the former is more closely related to material access, while the latter captures
limitations in adult digital capabilities. The “strong” indicator, by contrast, isolates a smaller but more
severely deprived group of households in which educational and digital vulnerabilities accumulate
across both access and skills.

Table 1. Survey-weighted prevalence of dual educational-digital poverty by household
characteristics (%).

Household characteristics Baseline indicator Skills-based indicator Strong indicator

All households 22.7 223 9.4

Geographical area

North 19.9 20.9 7.8
Centre 18.9 18.4 7.3
South and Islands 29.2 27.4 13.6

Household composition

Households without children 259 24.6 11.9

Households with children 8.5 19.0 4.7

97



Age of the HRP
Households with HRP aged
under 60

Households with HRP aged 60
or over

9.6 17.1 7.2

37.0 32.0 13.4

These indicators are unevenly distributed across household characteristics. The highest values are
recorded in the South and Islands, where the baseline indicator reaches 29.2%, compared with 19.9%
in the North and 18.9% in the Centre. A similar territorial pattern emerges for the skills-based and
strong indicators, confirming that the overlap between educational and digital disadvantage is more
pronounced in the southern areas of the country. Household composition also matters, although the
pattern differs across the three measures. Households with children show a much lower prevalence
of the baseline indicator than households without children. However, the gap is narrower when digital
vulnerability is measured through skills, suggesting that the presence of children is more clearly
associated with access to digital resources than with the possession of digital skills among key adults.
The age of the household reference person further differentiates the results. Households with an HRP
aged 60 or over display higher levels of dual deprivation across all three indicators. Nevertheless, the
presence of non-negligible values among households with a younger HRP indicates that dual
educational-digital poverty cannot be interpreted solely as an age-related phenomenon. Rather, the
results suggest that educational capital and digital inclusion remain closely associated across different
household profiles.

3.2 Logistic regression models

Table 2 reports the results of the survey-weighted logistic regression models. The first model analyses
internet use at the individual level, while the second and third models examine, at household level,
lack of full digital access and low household digital skills.

The results show a clear educational gradient across all three outcomes. Compared with households
in which none of the considered adults holds at least an upper-secondary qualification, the presence
of one qualified adult is associated with higher odds of internet use and lower odds of digital
deprivation. The association becomes stronger when two or more adults hold at least an upper-
secondary qualification. In this case, the odds of internet use are almost ten times those of the
reference category (OR = 9.953), while the odds of lacking full digital access and of having low
household digital skills are substantially lower (OR = 0.102 and OR = 0.061, respectively).
Territorial differences also remain relevant after accounting for the other covariates. Compared with
the South and Islands, individuals living in the North and Centre have higher odds of internet use. At
the household level, residence in the North and Centre is associated with lower odds of both lack of
full digital access and low household digital skills. This evidence is consistent with literature
highlighting the persistence of territorial disparities in digital inclusion (ISTAT, 2026).

Age-related differences are particularly evident in the model on internet use. All younger age groups
show higher odds of using the internet than individuals aged 60 or over, with the strongest association
observed among those aged 18-24. In the household-level models, having an HRP aged 60 or over is
associated with higher odds of lacking full digital access (OR = 1.260) and, more markedly, with
higher odds of low household digital skills (OR = 2.464). These results are consistent with Van
Dijk and Van Deursen (2014), who show that digital access, use and skills tend to decline with
increasing age, making older individuals more exposed to digital exclusion.

The role of household composition is more nuanced. Households with children are associated with
higher odds of individual internet use and lower odds of lacking full digital access. However, the
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association with low household digital skills is not statistically significant. This suggests that the
presence of children may be more closely related to the availability of digital resources than to the
skills possessed by the key adults in the household. The results should be read as associations rather
than causal effects, given the cross-sectional nature of the data.

Table 2. Survey-weighted logistic regression estimates for internet use, lack of full digital access
and low household digital skills.

Internet use Lack of full digital access Low house!lold digital
skills
@ (2) &) C)) &) (6) ) ® O
Coeff. S.E. O.R. Coeff. S.E. O.R. Coeff. S.E. O.R.
Intercept -0.649%** 0.047 0.522  0.722%*%*  0.085 2.060  2.034*** 0.102 7.645

Family educational capital (rvef. = none)

One adult with at
least an upper-
secondary
qualification
Two or more
adults with at
least an upper- 2.298%** 0.070 9.953  -2.285***  (0.085 0.102 -2.798*** 0.086 0.061
secondary

qualification

1.229%** 0.056 3.418  -1.269***  0.070 0.281 -1.638*** 0.086 0.194

Household composition (vef. = no children)

Household with

. 0.313%*%* 0.050 1.368 -1.260***  0.064 0.284 -0.093 0.066 00911
children

Geographical area (ref. = South and Islands)
North 0.518*** 0.052 1.679  -0.687***  0.065 0.503 -0.659*** 0.063 0.517
Centre 0.418*** 0.064 1.519  -0.672***  0.088 0.510 -0.617*** 0.080 0.539

Model 1: Age group (ref. = 60+) | Model 2-3: HRP aged 60+ (ref. = HRP aged <60 years)

Age 18-24 4.285%%* 0.299 72.609
Age 25-34 2.816%** 0.134 16.706
Age 35-44 2.442%%* 0.117 11.485
Age 45-54 2.178%** 0.085 8.832
Age 55-59 1.828%** 0.088 6.220
HRP aged 60+ 0.231***  0.064 1.260  0.902***  0.064 2.464

Notes: ***denotes statistical significance at 1% level; **denotes statistical significance at 5% level; *denotes statistical
significance at 10% level.
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4. Discussion and conclusions

This study is positioned within the body of literature that interprets the digital divide as a
multidimensional phenomenon, comprising three distinct levels: access, skills, and the ability to
transform digital resources into educational, social and economic opportunities (Balbi, 2018). The
specific contribution of this analysis therefore does not lie in moving beyond a dichotomous view of
the digital divide - an aspect already widely acknowledged in the literature - but in measuring how
family educational capital interacts with the various dimensions of digital vulnerability.

With regard to the research questions, the results indicate that the co-occurrence of educational
deprivation and digital vulnerability is a significant condition in the Italian context, but does not take
a single form. The baseline indicator captures a dimension more directly linked to the physical
availability of devices and internet connection; the skills-based indicator, on the other hand, captures
a less visible form of vulnerability, concerning the ability of key adults in the household to
independently use certain basic digital functions; finally, the “strong” indicator identifies the segment
in which these two forms of digital vulnerability are compounded by low educational capital. The
distinction between these three measures is an important step because it allows us to view educational-
digital poverty not as a homogeneous condition, but as a configurational vulnerability; that is,
different families may find themselves at a disadvantage for different reasons and, consequently,
require different responses. The results confirm that family educational capital is systematically
associated with the different dimensions of digital inclusion considered in the study.

Territorial, family and generational factors also contribute to differentiating these forms of
vulnerability. The higher prevalence of all three indicators in the South and Islands confirms the
territorial concentration of educational-digital deprivation. The age of the household reference person
is particularly relevant for skills-related vulnerability, while the presence of children appears more
strongly associated with access to digital resources than with adult digital skills. These results indicate
that the different dimensions of digital inclusion should be analysed separately, rather than assuming
that access, skills and use follow the same social pattern.

In the logistic regression models, the presence of one or more adults with at least an upper-secondary
qualification is associated with higher odds of individual internet use and with lower odds of both
lack of full digital access and low household digital skills. This pattern remains after controlling for
geographical area, household composition and age, suggesting that family educational capital
represents a relevant stratification factor across both access and skills-related dimensions of the digital
divide.

A first policy implication arises from these findings: measures to tackle educational-digital poverty
should be designed in a diagnostic manner, distinguishing the prevailing type of deprivation. Families
falling into the baseline category require interventions focused primarily on ensuring the availability
of suitable devices and stable internet connections. Families characterised by the skills-based
category, on the other hand, require training programmes for adults, centred on practical skills, the
use of online services, the independent management of digital tools, and the ability to use digital
technology for educational, informational and administrative purposes. For households falling into
the “strong” category - where low educational capital, lack of access and low skills are concentrated
within the same household - integrated interventions appear necessary, capable of combining material
support, training and local support services. The point, therefore, is not merely to identify how many
households are excluded, but to understand what type of exclusion they face and, consequently, what
needs they have.

A second implication concerns the relationship between digital policies and education
policies. Digitalisation policies cannot be viewed as a sphere separate from education and lifelong
learning policies. Schools, libraries, adult education centres, local authority services and community-
based support centres can play an important role not only for pupils, but also for parents and other
adult caregivers. In particular, within households with low educational capital, support for adult
digital literacy can represent a decisive step in ensuring that technical access to tools does not remain
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devoid of any real transformative power. These findings suggest that the school-family relationship
may be a relevant setting for adult digital literacy interventions, especially in households where
children’s educational needs already generate demand for digital access.

A third implication concerns the local dimension. National digitalisation policies risk producing
unequal outcomes if they do not take into account the local conditions in which they are implemented.
In the most vulnerable areas, and particularly in Southern Italy, bridging the educational-digital divide
requires interventions that simultaneously address infrastructure, skills, educational services and local
institutional capacity. The point is not merely to guarantee access to technology, but to build local
ecosystems capable of supporting families in their use of digital tools.

These findings also suggest implications for statistical measurement. Traditional indicators of access
risk overestimating digital inclusion if they are not interpreted alongside skills and family educational
capital. From this perspective, the development of family-based indicators of educational and digital
vulnerability can make measurement not merely descriptive but diagnostic: it does not merely record
the presence of a disadvantage, but helps to identify the nature of the need and the most appropriate
type of intervention.

The study has certain limitations. The cross-sectional nature of the AVQ data does not allow causal
relationships to be established between family educational capital and digital inclusion. The observed
associations therefore do not allow us to determine the direction of the relationship between
educational disadvantage and digital vulnerability, nor to reconstruct the processes through which
these conditions may reinforce each other over time. Furthermore, digital skills are measured using
the indicators available in the survey, which capture relevant operational aspects but do not cover the
entire spectrum of digital competence, particularly its critical, creative and evaluative components.
Despite these limitations, the analysis allows us to view the digital divide not as a phenomenon
external to educational poverty, but as one of the areas through which educational inequalities can
take on specific forms in a society increasingly mediated by technology. Not all vulnerable families
face the same type of disadvantage and, for this very reason, not all require the same policy.
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