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ABSTRACT
The present study explores the factors influencing Sicilian wineries’ willingness to adopt sustainability certification, which rep-
resents an increasingly relevant tool for enhancing the environmental, social, and economic performance viticulture’s sector. The
behavioural determinants that shape Sicilian winegrowers’ intentions to adhere to sustainability certification were investigated
applying an extended model of the theory of planned behavior. The model incorporates the traditional theory of planned behav-
ior constructs (attitude, subjective norms, and perceived behavioural control) alongside two additional factors: perceived benefits
of certification and the general orientation towards sustainability. The findings substantiate the robustness of the TPB model
adopted in elucidating the behavioural intentions associated with sustainability certification. Among the relevant factors, attitude
emerged as a strong and significant predictor of intention, underscoring the importance of wineries’ positive evaluation of certifi-
cation. Perceived behavioural control had a significant positive effect, suggesting that wineries are more likely to intend to adopt
certification when they perceive a greater capacity to do so. Conversely, subjective norms did not significantly influence inten-
tion, suggesting that external social pressures play a limited role in this context. In an analogous manner, perceived benefits and
sustainability orientation did not directly translate into stronger impact on intentions without supportive attitudes and a sense
of control. The overall findings demonstrated a growing readiness among wineries to engage with sustainability initiatives, thus
providing a foundation for future research assessing the impacts, barriers, and outcomes of sustainability certification in the wine
sector.

1 | Introduction

In the vitiviniculture sector, sustainability-driven business man-
agement is regarded as a strategic choice that enables wineries
to effectively address the novel environmental, social, and eco-
nomic challenges confronting the sector (Agnusdei et al. 2026).
These challenges include, above all, the impact of climate change,
which has resulted in a generalised decline in production, rising
inflationary pressures, and changing wine consumption habits
(Ceccacci et al. 2025; Del Rey and Loose 2023). The International
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Organization of Vine and Wine (OIV) has provided a compre-
hensive definition of sustainability for vitiviniculture, character-
ising it as a global strategy that encompasses economic viabil-
ity, the production of quality products, environmental sound-
ness, the diffusion of precision farming, social equity, and the
valorisation of heritage, historical, cultural, ecological and aes-
thetic aspects (OIV 2004; Moisello 2025). The three-dimensional
approach to sustainability, addressing environmental and social
and economic aspects, is then translated into the commitment of
vine farmers, winemakers and policymakers in the development
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of sustainable production plans to be integrated in the busi-
ness as a long-term competitive element (Merli et al. 2017; Sgroi
et al. 2023; Schimmenti et al. 2016).

The formal valorisation of the integration of sustainability princi-
ples in wine production is represented by the related certification,
which serves as the primary tool of substantiating the veracity of
the communicative values associated with the sustainability of a
firm. They offer guarantees to all stakeholders involved, includ-
ing producers, consumers, customers, relevant authorities and
also consumers (Ravaglia et al. 2018; Lombardo et al. 2021). There
are numerous regulated or voluntary certification schemes avail-
able to which wineries can adhere (Conti et al. 2024). Obtaining
a certificate from one of these schemes demonstrates that a prod-
uct, a process or a system conforms to one or more sustainabil-
ity principles as defined by the reference standard. Within the
paradigm of regulated certification, the reference rule or tech-
nical standard is defined, prepared, or managed by institutional
bodies (European Commission, a State, a Region). In the context
of voluntary certification, reference documents may be standards
developed by official standard bodies or standards developed by
private bodies. Certifications can be categorised into two distinct
types: ‘management/organisational’ (B2B) and ‘product’ (B2C).
Moreover, the adoption of technical documents by firms is not
contingent upon the pursuit of certification; indeed, they serve as
a methodological instrument in addressing complex issues, such
as sustainability (ISMEA and Qualivita 2024).

In this perspective, sustainability certification should not be
interpreted solely as a communication tool aimed at signalling
environmental or social commitment, but increasingly as a
strategic organisational choice capable of shaping governance
structures and coordination mechanisms within agri-food value
chains (Caracciolo and Lombardi 2012). Sustainability standards
and certifications may function as managerial frameworks that
codify practices, reduce information asymmetries, and facilitate
coordination among supply-chain actors, particularly in frag-
mented agri-food systems (Meemken et al. 2021). In territorial
contexts characterised by structural constraints and firm frag-
mentation, such as inner and peripheral areas, these mechanisms
become even more relevant, as collective frameworks and sup-
port structures can compensate for limited individual capacity
(Cascone et al. 2025). For wineries, certification can therefore
support access to segmented markets where compliance is pro-
gressively treated as a prerequisite rather than a source of dif-
ferentiation (Martins et al. 2022). Analysing wineries’ intention
to adopt sustainability certification is thus relevant not only to
understand behavioural drivers at firm level, but also to antic-
ipate potential operational implications for territorial agri-food
systems, especially in regions characterised by a high prevalence
of micro and small enterprises, such as Sicily.

Beyond their communicative role, sustainability certifica-
tions increasingly operate as governance devices that structure
coordination, accountability, and credibility along agri-food
value chains. Within the literature on voluntary sustainabil-
ity standards, certifications are conceptualised as institutional
arrangements that formalise sustainability-related rules, mon-
itoring procedures, and compliance mechanisms, thereby
shaping how sustainability practices are embedded in value
chain governance (Marx et al. 2024).

As certification schemes become more widely adopted within
specific sectors, their function may progressively shift from a
discretionary differentiation strategy towards a more institu-
tionalised managerial baseline. In such contexts, sustainability-
related values and perceived benefits may represent shared
background conditions rather than discriminating drivers of
behavioural intention. Instead, firms’ intentions are likely to
depend more strongly on their perceived ability to operationalise
certification requirements, mobilise organisational resources,
and manage procedural complexity. Recent contributions focus-
ing on sustainability governance and benchmarking in agri-food
systems, including the wine sector, highlight how organisational
readiness and coordination capacity play a decisive role in shap-
ing effective certification uptake (Bertorelli et al. 2023; Depetris
Chauvin et al. 2023).

The available certifications that may interest wineries are diverse
in their focus (Timpanaro et al. 2016; Van Doorn et al. 2021), with
some offering specific priorities on the environmental impacts
such as organic farming, integrated production, Carbon Neutral-
ity, ISO 14064-1:2019 and 14067:2018 standards on the Carbon
Footprint, ISO 14001:2015 Environmental Management System,
ISO 14046-1:2014 standard on Water Footprint, ISO 50001:2018
standard on energy management, and the EMAS certification.
Regarding social aspects, examples of relevant certifications
include Fairtrade, SA 8000, SEDEX and B Corp. Finally, the
emergence of sustainable certification standards specific to wine
production, predominantly developed by private entities, is
unsurprising (Sgroi et al. 2023). Exemplary cases encompass the
Equalitas and SOStain Sicilia standards in Italy, the Sustainable
Austria project in Austria, the Vignerons Engagés en Développe-
ment Durable and Terra Vitis certifications in France, and the
FairChoice label in Germany (Rugani and Lamastra 2023).
Furthermore, in Italy, a public sustainability programme for
the vitiviniculture sector, the VIVA program—Sustainability
in the Italian Wine Sector, has been developed by the Ital-
ian Ministry of the Environment and Energy Security
(MASE 2022).

The present study aims to analyse the willingness of Sicilian
viticultures and wineries to adopt sustainability certifications
through the application of the theory of planned behavior (TPB).
The research focused on the survey of a sample of 100 Sicilian
wine farms interviewed to investigate the decision-making pro-
cess that leads to compliance with sustainability certification.
The decision to focus on the Sicilian productive firms is motivated
by the role that Sicilian vitiviniculture plays in Italy. According
to the most recent data from the Regional Institute of Wines
and Oils of Sicily (IRVO 2025) and the Institute of Services for
the Agricultural and Food Market (ISMEA and Qualivita 2025),
Sicily plays a leading role in the Italian wine sector: it represents
14.2% of the national vineyard area, ranking second among Ital-
ian regions in terms of vineyard surface. The region’s viticultural
output, encompassing wine and must, constitutes 6% of Italy’s
national total, thereby positioning it as the fourth most promi-
nent region in Italy about wine production (IRVO 2025). Accord-
ing to the ISMEA-Qualivita Observatory (ISMEA and Qualivita
2025), the economic value of Sicily’s PDO and PGI wines is €451
million. Regarding the practice of organic viticulture, Sicily has
a leading national position, with approximately 38% of its vine-
yards cultivated organically (IRVO 2025).
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The Sicilian wine sector is mainly characterised by a high preva-
lence of Small Medium Enterprises and family firms, which typi-
cally face fixed certification costs; lack of specialised staff; limited
data collection capabilities (Moisello 2025). These characteris-
tics and factor influence the adoption of certification scheme,
from different degree, from partial, delayed, to total non-adoption
(Stranieri et al. 2021). Indeed, the certification system, often
requires compliance with multiple indicators (carbon, water,
biodiversity, etc.), implying high organisational and monitoring
requirements (Ingrassia et al. 2022). Moreover, the Sicilian wine
chain is vertically disintegrated, with many small grape produc-
ers. On the other side emerge a strong fragmentation between
grape growers, cooperatives, and bottlers (Corsi et al. 2023;
Romano et al. 2021). Studies on Sicilian wineries participating
in sustainability programs (e.g., SOStain, Magis) show that adop-
tion is concentrated among structurally stronger firms, often early
adopters with better managerial capacity (Borsellino et al. 2019;
Ingrassia et al. 2022) and better accomplish economies of scale
and resource availability (Stranieri et al. 2021).

In consideration of Sicily’s substantial contribution to the
national wine sector and its leadership in organic viticulture, it
is imperative to comprehend the factors influencing wineries’
propensity to adopt certifications to promote responsible prac-
tices and support the long-term competitiveness and sustainabil-
ity of the region’s wine industry.

Previous research has focused on broad sustainability prac-
tices like innovation, carbon footprint, and tourism domination
(Martínez-Falcó et al. 2024).

There are different studies also on certifications, but to the extent
of our knowledge. There is a paucity of research specifically
examining wineries’ propensity to adopt certification schemes,
with a particular gap in the literature concerning Sicily.

The decision to focus the study on Italy stems from the fact that
the Italian wine sector is among the most relevant at the global
level and is characterised by a high degree of territorial differen-
tiation (Pomarici et al. 2021).

Indeed, the Sicilian context constitutes a theoretically relevant
empirical setting, resulting in one of the largest wine-producing
regions in Italy; it represents a structurally significant case within
the global wine industry and therefore is representative of the
sector (Borsellino et al. 2024). At the same time, the regional
wine value chain is characterised by a high degree of fragmenta-
tion, a large number of small-scale producers, and limited vertical
integration (Galati, Gristina, et al. 2015; Borsellino et al. 2020).
A distinctive feature of the Sicilian system is the central role of
cooperatives, which account for the majority of grape processing
but are often associated with low value-added activities and bulk
wine production (Schimmenti et al. 2016; Borsellino et al. 2020).
Furthermore, the coexistence of heterogeneous organisational
models, ranging from small family farms to integrated firms
and hybrid cooperative structures, provides a rich context for
comparative analysis (Galati, Borsellino, et al. 2015; Borsellino
et al. 2020). Sicily presents a dynamic environment in which
result favourable to investigate the interplay between value chain
governance, organisational diversity, and sustainability strategies
(Borsellino et al. 2016).

Investigating grape growers’ propensity to adopt certification
schemes sits at the intersection of individual decision-making,
supply-chain governance, and sustainability transitions provid-
ing several theoretical and governance insights about adoption
drivers at micro-level. Also, it aims to contribute to sustainabil-
ity transition literature by explaining how environmental and
quality-oriented practices emerge at the farm level. This could
also offer useful policy and managerial implications, as it pro-
vides insights into the design of more effective incentives and
coordination mechanisms within agricultural supply chains.

2 | Materials and Methods

2.1 | Theoretical Framework

The TPB is a widely employed cognitive model in the social
sciences for examining individual decision-making processes
(Ajzen 1991). Its extensive application supports the understand-
ing of intentions and behaviours across various domains, includ-
ing health, environmental practices and agricultural innovations.
In the context of agriculture, TPB has been successfully employed
to investigate farmers’ and agribusiness entrepreneurs’ willing-
ness to adopt sustainable practices, organic production meth-
ods, and certification schemes (Despotović et al. 2019; Timpa-
naro, Pecorino, et al. 2023; Spina et al. 2023). The fundamental
assumption of TPB is that behavioural intention exerts a direct
influence on behaviour. Intention, in turn, is influenced by the
individual’s beliefs towards a particular behaviour, which is based
on three key cognitive factors (Davis et al. 2002):

1. Attitude (ATT), defined as the level of positive or negative
judgement of a certain behaviour.

2. Subjective norms (SN), which represent societal influ-
ences surrounding an individual, such as family, friends,
colleagues, and consumers, on their decision-making
process.

3. Perceived behavioural control (PBC), which is a personal
assessment of access to resources and the opportunities
required to participate in a particular activity.

In accordance with extant literature, this study adopted an inte-
gration of the TPB by including additional variables to the
above-mentioned factors with a view to enhancing its predictive
accuracy (Timpanaro, Pecorino, et al. 2023; Sarkar et al. 2022;
Tama et al. 2021). The added factors were Benefits (B), capturing
wineries’ perceptions of the positive effects associated with sus-
tainability certification, and Sustainability Orientation (SOST),
reflecting their general orientation towards sustainability. The
measurement scales for these constructs were adapted from pre-
viously validated instruments used in sustainability-related stud-
ies and tailored to the specific characteristics of the wine sector
(Kaur et al. 2024; Badsar et al. 2023). More specifically, the adap-
tation process aimed to preserve the conceptual meaning of the
original scales while aligning item wording with the organisa-
tional context of Sicilian wineries and the specific decision to
comply with sustainability certification. The Benefits construct
was operationalised through items capturing the expected com-
petitive, managerial, and economic advantages associated with
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certification, such as improved competitiveness, more efficient
resource management, and better sales performance. In contrast,
Sustainability Orientation was measured through items reflect-
ing the firm’s broader pro-sustainability mindset, including the
perceived importance of sustainability for resource use, market
positioning, collective action, and innovation. In both cases, the
wording of the items was reformulated to ensure coherence with
the wine-sector context and with the behavioural focus of the
study.

Building on the TPB, the hypotheses of this study were developed
by considering the specific nature of sustainability certification
as both a behavioural decision at firm level and a governance
mechanism within agri-food value chains. In the wine sector, sus-
tainability certification does not only represent an environmental
or ethical commitment, but also a strategic organisational choice
through which wineries formalise production practices, improve
credibility toward stakeholders, and respond to increasing mar-
ket and institutional expectations. For this reason, the intention
to comply with sustainability certification can be interpreted as
the outcome of both individual-level cognitive evaluations and
firm-level strategic considerations.

Attitude is expected to play a central role because wineries
are more likely to intend to comply with sustainability cer-
tification when they evaluate it positively in terms of strate-
gic relevance, reputational value, and potential contribution to
firm competitiveness. Previous studies on sustainable innova-
tion and certification-oriented behaviour in agriculture have
shown that favourable evaluations of a practice increase farmers’
and agri-food entrepreneurs’ willingness to adopt it (Timpanaro,
Pecorino, et al. 2023). In the context of wineries, this mechanism
is particularly relevant because certification may be perceived
as a tool for strengthening market positioning and communicat-
ing sustainability-related commitments. Therefore, the following
hypothesis is proposed:

H1. Respondents’ attitude towards complying with sustainabil-
ity certification has a positive effect on behavioural intention.

Subjective norms may also influence certification intention
because wineries operate within dense relational environments
involving consumers, supply-chain actors, consultants, producer
organisations, and institutional bodies. In agri-food systems,
social and institutional expectations can shape firms’ strate-
gic decisions, especially when sustainability standards become
increasingly visible in markets and value-chain relationships.
In the wine sector, perceived approval from relevant stakehold-
ers may therefore encourage wineries to consider certification
as a legitimate and expected behaviour. Accordingly, the follow-
ing hypothesis is formulated: Drawing on the TPB, individual
attitudes toward a given behaviour are a central determinant of
behavioural intention. In the context of sustainability certifica-
tion in agri-food systems, positive attitudes toward compliance
are shaped by perceived alignment with emerging sustainabil-
ity norms and potential benefits, such as market access, reputa-
tional gains, risk reduction. Recent studies in the agri-food and
wine sectors confirm that firms are more likely to express strong
behavioural intentions toward certification when they perceive
it as economically and strategically advantageous, particularly in
markets increasingly driven by environmental differentiation and

ESG-oriented demand structures (Annunziata et al. 2018; Merli
et al. 2019; Testa et al. 2020).

H2. Wineries perceiving stronger social pressure to comply with
sustainability certification are more likely to intend to do so.

Perceived behavioural control is particularly relevant in the case
of sustainability certification because compliance requires tech-
nical, organisational, financial, and administrative capabilities.
Indeed, PBC, as conceptualised in the TPB, plays a crucial role
in shaping behavioural intention, particularly in contexts where
the targeted behaviour is complex, resource-intensive, and pro-
cedurally demanding. In the case of sustainability certification
schemes, adoption is not merely a matter of positive attitude
or social approval but also depends on the perceived ability of
firms to comply with technical requirements, administrative pro-
cedures, auditing processes, and potential organisational restruc-
turing. Unlike simple attitudinal approval, certification involves
procedures, documentation, audits, and possible changes in farm
or winery management. For micro and small enterprises, which
are highly represented in the Sicilian wine sector, perceived fea-
sibility and control over the process may therefore be decisive
in transforming a favourable evaluation into a concrete inten-
tion. Recent literature on sustainability standards in agri-food
systems highlights that certification schemes often entail signifi-
cant compliance costs, including financial investments, manage-
rial adaptation, and the acquisition of technical knowledge (Testa
et al. 2020; Merli et al. 2019). Again, these barriers are particularly
relevant for small and micro enterprises, which typically face
constraints in terms of human capital, financial resources, and
administrative capacity (Henson and Humphrey 2010; Ménard
and Klein 2004). In this perspective, empirical studies show that
firms with higher organisational capabilities and better access
to technical support are more likely to adopt sustainability stan-
dards, as they perceive certification processes as manageable
rather than prohibitive (Annunziata et al. 2018).

Based on this reasoning, the following hypothesis is proposed:

H3. Respondents’ perceived behavioural control has a positive
effect on the intention to comply with sustainability certification.

In addition to the traditional TPB constructs, this study extends
the traditional framework by incorporating perceived benefits as
an additional explanatory construct. While TPB typically focuses
on attitudes, subjective norms, and perceived behavioural con-
trol, recent research in the field of sustainability transitions sug-
gests that perceived instrumental outcomes play a central role in
shaping firms’ intentions toward voluntary environmental and
quality standards.

In the context of sustainability certification in the agri-food and
wine sectors, perceived benefits refer to the expected strate-
gic, economic, and organisational advantages associated with
certification adoption. These may include enhanced market
access, improved competitiveness, reputational gains, greater
transparency along the value chain, and more efficient resource
management. Recent empirical studies on voluntary sustainabil-
ity standards indicate that firms are more likely to engage with
certification schemes when they anticipate tangible value cre-
ation rather than solely compliance costs or normative pressure
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(Cammarata et al. 2024; Testa et al. 2020; Merli et al. 2019). More-
over, institutional and organisational studies suggest that firms
evaluate sustainability standards through a cost–benefit logic,
where adoption is more likely when expected advantages out-
weigh implementation costs and complexity (Scott 2014; Stranieri
et al. 2021). In fragmented sectors such as wine production,
where firms exhibit heterogeneous capabilities and resource
endowments, perceived benefits become a critical determinant of
whether certification is seen as an opportunity for upgrading or
as an additional burden (Pomarici et al. 2015).

Accordingly, wineries that perceive sustainability certification as
a source of competitive, organisational, and reputational benefits
are expected to exhibit stronger behavioural intentions to comply
with certification schemes.

H4. Perceived benefits have a positive effect on the intention to
comply with sustainability certification.

Furthermore, this study incorporates sustainability orientation
to capture the broader organisational mindset through which
wineries evaluate sustainability as a guiding principle for busi-
ness development, becoming a key organisational-level construct
capturing the extent to which sustainability principles are embed-
ded in a firm’s strategy, decision-making processes, and long-term
business vision. Moreover, unlike situational drivers such as per-
ceived behavioural control or instrumental benefits, sustainabil-
ity orientation may reflect a deeper normative and cognitive com-
mitment to environmental, social, and territorial responsibility.

In this context, recent literature in agri-food and wine systems
suggests that firms with a strong sustainability orientation are
more likely to integrate sustainability considerations into strate-
gic decisions and to perceive voluntary sustainability standards as
coherent with their identity and long-term objectives (Caliskan
et al. 2021; Sousa et al. 2024; Bagnato et al. 2025).

In addition, sustainability orientation somehow may shape the
firms’ strategic behaviour and supports the adoption of practices
that are consistent with long-term competitiveness and differen-
tiation (Alessandri et al. 2024). In the wine sector, where rep-
utation, territorial identity, and quality characteristics are cen-
tral competitive factors, sustainability orientation may reinforce
the intention to adopt certification schemes by aligning business
strategy with environmental and social expectations (Bertorelli
et al. 2023).

Accordingly, wineries with a stronger sustainability orientation
may exhibit higher behavioural intention to comply with sustain-
ability certification schemes:

H5. Wineries’ sustainability orientation has a positive effect on
the intention to comply with sustainability certification.

Sustainability orientation is widely recognised in the literature
as a fundamental organisational-level driver of proactive envi-
ronmental and social behavior (Rahal et al. 2026). It reflects
the extent to which sustainability principles are embedded in
a firm’s strategic vision, values, and decision-making processes
(Keszey 2020). Unlike external pressures or perceived constraints,
sustainability orientation represents an internalised commitment

that shapes how firms interpret and respond to sustainability-
related challenges and opportunities (Si et al. 2019).

Some studies in agri-food systems suggest that firms with a
strong sustainability orientation are more likely to voluntarily
adopt environmental and quality standards, as they perceive such
practices as consistent with their identity and long-term strate-
gic objectives (Alvarez-Ochoa et al. 2024; Jia 2023; Annunziata
et al. 2018). In this sense, sustainability orientation may func-
tion as a cognitive and normative driver that increases the like-
lihood that firms translate sustainability values into concrete
behavioural intentions.

Moreover, sustainability orientation, if considered as an intangi-
ble strategic resource, may represent a resource that can favour
competitive advantage by fostering innovation, reputation build-
ing, and alignment with emerging market demands. In this
regard, sustainability-oriented wineries are more likely to per-
ceive certification schemes not only as compliance mechanisms,
but also as strategic tools for value creation and market position-
ing (León-Bravo and Caniato 2024).

Therefore, wineries characterised by a stronger sustainability ori-
entation may exhibit a higher intention to comply with sustain-
ability certification schemes.

Overall, the theoretical reasoning developed above leads to the
extended TPB model illustrated in Figure 1, which summarises
the hypothesised relationships among the constructs.

2.2 | Data Collection

The extended TPB model was implemented in a 5-point Likert
scale system comprising 21 items to measure the constructs, with
higher scores indicating greater agreement with the items. This
study focuses on wineries operating in Sicily, a region charac-
terised by a high prevalence of small and medium-sized enter-
prises and by a growing diffusion of sustainability-oriented prac-
tices in the wine sector (Borsellino et al. 2020). Sicily represents
a particularly relevant context for analysing firms’ intention to
engage with sustainability certification, as wineries are increas-
ingly exposed to market, institutional, and territorial expectations
related to environmental and social performance (Borsellino
et al. 2016).

Data were collected through a structured online questionnaire
administered from April to May 2025.

The questionnaire items were developed by drawing on the TPB
framework and on previous studies addressing sustainability-
oriented behaviour, certification adoption, and sustainable prac-
tices in agricultural and agri-food contexts. The original wording
of the items was adapted to fit the specific decision context of the
study, namely wineries’ intention to comply with sustainability
certification schemes. Particular attention was paid to ensuring
that each item referred to the organisational and strategic per-
spective of wine farms and wineries rather than to generic indi-
vidual behaviour.

The traditional TPB constructs were operationalised by adapting
items related to attitude, subjective norms, perceived behavioural
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FIGURE 1 | Extended theory of planned behavior model.

control, and behavioural intention to the context of sustain-
ability certification. The two additional constructs were devel-
oped to capture dimensions that are particularly relevant in the
agri-food certification context. The Benefits construct focused
on the expected strategic, managerial, and economic advan-
tages of certification, including competitiveness, resource man-
agement, and sales performance. The Sustainability Orientation
construct captured the broader organisational orientation toward
sustainability, including resource management, collective com-
mitment, competitiveness, and the link between sustainability
and innovation.

The final set of items was then assessed empirically through the
measurement model, including indicator loadings, internal con-
sistency reliability, convergent validity, and discriminant validity.

The target population consisted of wineries operating in Sicily
and actively engaged in grape growing and wine production.
More specifically, the study focused on respondents directly
involved in organisational and strategic decisions, namely winery
owners, managers, or consultants.

A non-probability purposive sampling approach was adopted.
The questionnaire was circulated through direct contacts, profes-
sional networks, and sector-specific mailing lists to reach firms
considered relevant to the objectives of the study. Participation
was voluntary, and respondents were informed about the aca-
demic purpose of the study and the anonymity of their responses.

Because the survey was distributed through multiple and par-
tially overlapping channels, it was not possible to determine
a precise denominator of contacted firms. Therefore, a formal
response rate could not be calculated reliably. The final analytical
sample consisted of 100 valid responses.

2.3 | Data Analysis

Data analysis was conducted using Partial Least Squares Struc-
tural Equation Modelling (PLS-SEM), which is particularly

suitable for analysing complex models with latent constructs and
for exploratory research contexts focusing on prediction and the-
ory development (Cammarata et al. 2024). This methodology is
particularly well-suited for small-to-moderate sample sizes and
models incorporating both reflective and formative indicators
(Spina et al. 2023).

The analysis followed a two-step procedure. First, the measure-
ment model was assessed in terms of reliability and validity. Inter-
nal consistency was evaluated using Cronbach’s alpha and com-
posite reliability (rho_A), while convergent validity was assessed
through average variance extracted (AVE). The reliability of the
indicators was determined by means of item loadings (Hair
et al. 2019). Discriminant validity was examined by comparing
the square root of the AVE with the inter-construct correlations.
Given that all constructs were measured through a sin-
gle self-administered questionnaire, common method variance
(CMV) was also considered. As a first statistical assessment, Har-
man’s single-factor test was performed on all measurement items.
The first unrotated factor accounted for 40.12% of the total vari-
ance, which is below the conventional threshold of 50%, suggest-
ing that CMV is unlikely to represent a dominant source of bias
(Table A1).

As a complementary assessment, full collinearity VIFs were
examined at the construct level by regressing each construct
score on the remaining constructs. All resulting VIF values
ranged between 1.42 and 2.82, remaining below the conservative
threshold of 3.3 (Table A2). Taken together, these results suggest
that CMV is unlikely to substantially distort the structural rela-
tionships reported in the study, although it cannot be entirely
ruled out.

In the second step, the structural model was assessed to test
the hypothesised relationships among the constructs, after ver-
ifying the absence of multicollinearity. The significance of the
structural paths was evaluated through a non-parametric boot-
strapping procedure with 5000 resamples. For each relationship,
standardised path coefficients, bootstrapped p values, and 95%
bias-corrected confidence intervals were examined. In addition,
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the explanatory power of the model was assessed by reporting the
coefficient of determination (R2) for the endogenous construct
(INT), after verifying the absence of multicollinearity through
variance inflation factor (VIF) diagnostics.

All analyses were performed using STATA 19.

The possibility of endogeneity was also considered, as
behavioural models based on cross-sectional survey data and
self-perceived variables may be affected by omitted variables,
simultaneity, or reverse causality. Given the absence of longi-
tudinal data or valid external instruments, the structural paths
estimated in the PLS-SEM model were interpreted as theoret-
ically grounded predictive relationships rather than as causal
effects. Accordingly, the wording of the Results and Discussion
sections was revised to avoid over-causal interpretations of the
estimated coefficients.

3 | Results

The results provide evidence of differentiated relationships
between the explanatory variables and wineries’ intention to
engage with sustainability certification schemes. While some
constructs emerge as significant predictors of behavioural inten-
tion within the PLS-SEM model, others display weaker or
non-significant associations, suggesting that intention is not uni-
formly explained by all the dimensions traditionally included in
the TPB.

The following sections first assess the reliability and validity of
the measurement model and subsequently examine the struc-
tural relationships among the constructs included in the empiri-
cal model.

Regarding the characteristics of the participants, the sample com-
prised 100 respondents, 89% of whom were male and 11% female.
The data set revealed that most of the sample population held
the role of winery holder, while the remainder of the intervie-
wees were consultants. The mean age of the sample was 45 years,
with a limited representation of individuals under the age of
30. The enterprises interviewed were predominantly micro-sized
(75%), consistent with data indicating a higher prevalence of
micro-companies in the Sicilian wine sector (AIDA database) and
focused on firms that engage with both cultivation and process-
ing at the production chain level. The main characteristics of the
sample are listed in Table 1. It is a noteworthy observation that
a considerable proportion of the enterprises that participated in
the study (77%) have already attained a sustainability certifica-
tion, which is a notable achievement and a testament to a general
commitment to sustainability.

A relevant feature of the sample is that 77 out of 100 respon-
dents (77%) already held at least one sustainability certification.
To better contextualise the structural results, an exploratory com-
parison between certified and non-certified wineries was con-
ducted using mean construct scores (Table 2). The exploratory
comparison showed that certified wineries reported signifi-
cantly higher mean scores for attitude, subjective norms, per-
ceived behavioural control, perceived benefits, and behavioural

TABLE 1 | Sample features.

Variables

Respondents
No. %

Gender
Male 89 89.0
Female 11 11.0

Role in the enterprise
Holder 64 64.0
Consultant 36 36.0

Age
< 30 19 19.0
31–50 45 45.0
> 51 36 36.0

Types of enterprise
Micro-sized enterprise 75 75.0
Small-sized enterprise 18 18.0
Medium-sized enterprise 5 5.0
Big-sized enterprise 2 2.0

Role in the supply chain
Winegrowing farms 31 31.0
Wineries 8 8.0
Winegrowing farms with winery 60 60.0
Commercial companies 1 1.0

Already with a sustainability certification?
Yes 77 77.0
No 23 23.0

TABLE 2 | Exploratory comparison between certified and
non-certified wineries.

Construct

Not
certified

mean (SD)
Certified

mean (SD)
t-test

p
Mann–

Whitney p

ATT 2.884 (0.776) 3.953 (0.757) < 0.001 < 0.001
SN 3.130 (1.047) 3.897 (0.739) 0.0001 0.0011
PBC 2.928 (0.904) 3.483 (0.862) 0.0085 0.0099
B 2.696 (0.887) 3.632 (0.734) < 0.001 0.0001
SOST 3.922 (1.034) 4.174 (0.657) 0.1627 0.4828
INT 2.493 (1.004) 3.316 (0.967) 0.0006 0.0016

intention. By contrast, sustainability orientation did not differ
significantly between the two groups. This suggests that prior cer-
tification status is associated with more favourable strategic eval-
uations of certification and stronger intentions to engage with it,
while sustainability-oriented values appear to be more broadly
shared across the sample.

Table 3 presents the descriptive statistics for the TPB items
and summarises the frequency of the respondents. It emerged
favourable attitudes and perceptions among respondents regard-
ing sustainability certification systems. In particular, the highest
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TABLE 3 | Mean and standard deviation of the items.

Item Statement
Mean

(score)
Standard
deviation

ATT1 For me, adopting a sustainability certification scheme is a strategic choice 3.70 1.1
ATT2 For me, adopting a sustainability certification scheme is a useful way to increase

company profits
3.48 1.11

ATT3 For me, adopting in a sustainability certification scheme is a valuable choice for the
company’s image

3.94 0.98

SN1 My family and friends would approve of my company joining a sustainability
certification scheme

3.84 1.04

SN2 My employees would approve of my decision to join a sustainability certification
scheme

3.49 1.17

SN3 Most entrepreneurs in the wine industry would approve of my company joining a
sustainability certification scheme

3.55 1.08

SN4 Consumers would approve of my products being certified as sustainable. 4.00 0.99
PBC1 I have the resources and expertise to join a sustainability certification scheme 3.55 1.12
PBC2 The decision to join a sustainability certification scheme is under my control 3.51 1.14
PBC3 It’s easy for me to adhere to a sustainability certification scheme 3.00 1.13
B1 I believe that having a sustainability certification makes my farm more competitive 3.72 1.00
B2 I believe that having a sustainability certification leads to improved management of

company resources, resulting in a reduction in fixed costs
3.09 1.16

B3 I believe that having a sustainability certification has a direct impact on sales
performance, resulting in increased turnover

3.43 1.00

SOST1 Adopting sustainability strategies leads to better resource management 4.02 1.04
SOST2 Adopting sustainability strategies makes a company more competitive in the market 3.92 0.99
SOST3 All companies must commit to adopting sustainability strategies 4.15 1.04
SOST4 The best way to promote sustainability is to act collectively 4.22 1.04
SOST5 Sustainability and innovation are two closely related concepts. 4.24 0.84
INT1 Within the next 3 years, I intend to join one (or more) sustainability certification

schemes
3.26 1.08

INT2 I plan to join one (or more) sustainability certification schemes within the next 3 years 3.05 1.13
INT3 Within the next 3 years, I will join one (or more) sustainability certification schemes 3.05 1.05

Abbreviations: ATT, attitude; B, benefits; INT, intention; PBC, perceived behavioral control; SN, subjective norms; SOST, sustainability.

average scores were observed for items related to sustainabil-
ity values, while the intention to adhere to certification systems
showed moderate levels of agreement.

In Table 4, the results of the PLS-SEM measurement model are
reported, with the internal consistency (Cronbach’s alpha), indi-
cator reliability (rho A), and convergent validity (AVE) values
indicated at the bottom of the table. The results demonstrated
strong psychometric properties. All constructs reported accept-
able to excellent internal consistency, with Cronbach’s alpha val-
ues ranging from 0.699 (PBC) to 0.937 (INT) and rho_A values all
above the threshold of 0.7. The convergent validity of the model
was confirmed, as the average extracted variance (AVE) exceeded
0.5. All item loadings were above 0.6, further confirming the reli-
ability of the indicator. Consequently, the measurement model
is regarded as both robust and suitable for structural analysis.
Discriminant validity was assessed using the Fornell–Larcker
criterion. As reported in Table 5, the square root of the aver-
age variance extracted (AVE) for each construct exceeds the
corresponding inter-construct correlations. This indicates that

each latent construct shares more variance with its associated
indicators than with other constructs included in the model,
thereby supporting the discriminant validity of the measurement
model.

The structural model was assessed using bootstrapping with 5000
resamples. As reported in Table 6, the model explains 43.7% of
the variance in behavioural intention (INT) (R2 = 0.437; adjusted
R2 = 0.407). Attitude is positively associated with intention
(𝛽 = 0.258, p= 0.028, 95% BC CI [0.029, 0.493]), supporting H1.
Similarly, perceived behavioural control significantly is positively
and significantly associated with intention (𝛽 = 0.218, p= 0.016,
95% BC CI [0.039, 0.390]), confirming H3. By contrast, subjec-
tive norms (𝛽 = 0.154, p= 0.198, 95% BC CI [−0.068, 0.404]), per-
ceived benefits (𝛽 = 0.129, p= 0.393, 95% BC CI [−0.166, 0.424]),
and sustainability orientation (𝛽 = 0.069, p= 0.446, 95% BC CI
[−0.128, 0.233]) were not statistically significant. These find-
ings suggest that strategic evaluation and perceived feasibility
are more closely associated with certification intention than nor-
mative pressure or broader sustainability-related orientations.

8 Sustainable Development, 2026

 10991719, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/sd.71410 by C

ochraneItalia, W
iley O

nline L
ibrary on [01/07/2026]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



TABLE 4 | Measurement model of the PLS-SEM.

Item/
construct ATT SN PBC B SOST INT

ATT1 0.871
ATT2 0.851
ATT3 0.724
SN1 0.821
SN2 0.827
SN3 0.808
SN4 0.805
PBC1 0.850
PBC2 0.675
PBC3 0.837
B1 0.850
B2 0.768
B3 0.839
SOST1 0.878
SOST2 0.807
SOST3 0.907
SOST4 0.614
SOST5 0.606
INT1 0.923
INT2 0.953
INT3 0.951
Cronbach 𝛼 0.763 0.834 0.699 0.754 0.830 0.937
rho_A 0.824 0.845 0.727 0.754 0.889 0.937
AVE 0.669 0.665 0.626 0.672 0.598 0.888

Abbreviations: ATT, attitude; B, benefits; INT, intention; PBC, perceived
behavioral control; SN, subjective norms; SOST, sustainability.

Table 7 reports the variance inflation factor (VIF) values for the
predictor constructs included in the structural model. All VIF val-
ues are below the recommended threshold, indicating that multi-
collinearity does not represent a concern in the interpretation of
the estimated structural relationships.

4 | Discussion

The present study aimed to analyse Sicilian wineries’ intention
to comply with sustainability certification schemes by applying
an extended TPB model. This section discusses how the TPB
constructs are associated with the intention to join sustainabil-
ity certification systems, highlighting the role of cognitive and
motivational factors in explaining respondents’ evaluations. The
results obtained provide partial support for the research hypothe-
ses. Specifically, the findings show that ATT and PBC are signif-
icantly associated with intention, supporting H1 and H3. Con-
versely, SN, B, and SOST were not significantly associated with
intention in the structural model, leading to the rejection of H2,
H4, and H5. With regard to H1, the results suggest that ATT is
positively associated with the intention to adhere to certification
schemes.

TABLE 5 | Discriminant validity with the Fornell–Larcker criterion.

Construct ATT SN PBC B SOST INT

ATT 0.818
SN 0.635 0.816
PBC 0.428 0.420 0.791
B 0.742 0.674 0.489 0.820
SOST 0.432 0.461 0.453 0.416 0.773
INT 0.575 0.528 0.488 0.559 0.405 0.942

Note: Diagonal elements in bold report the square root of the average variance
extracted (AVE), while off-diagonal elements represent inter-construct
correlations. Discriminant validity is supported when the square root of AVE for
each construct exceeds its correlations with the other constructs.
Abbreviations: ATT, attitude; B, benefits; INT, intention; PBC, perceived
behavioral control; SN, subjective norms; SOST, sustainability.

The results suggest that respondents’ favourable evaluations
of certification schemes significantly contribute to strength-
ening their behavioural intention to adopt them, confirming
the central role of attitudinal factors in sustainability-related
decision-making processes.

This is consistent with extant research investigating farmers’
adoption of sustainability-oriented practices and innovations
within the agri-food sector. In particular, the study by Rezaei
et al. (2018), who examined farmers’ intentions to engage in
on-farm food safety practices through an extension of the TPB.
Their findings demonstrated that attitude represented one of
the strongest predictors of behavioural intention, indicating that
farmers who perceived food safety practices as beneficial and
valuable were more likely to adopt them. The study therefore
highlighted the importance of positive attitudinal beliefs in shap-
ing farmers’ behavioural intentions. In a similar vein, the find-
ings of the present study suggest that positive attitudes towards
sustainability certification schemes can foster adoption inten-
tions within the viticulture and wine sector. The results are also
consistent with the systematic literature review conducted by
Rizzo et al. (2024), which identified positive attitudes toward sus-
tainable innovations as one of the most recurrent and influen-
tial determinants of adoption behaviour among farmers. Their
review highlighted that perceived economic and environmen-
tal benefits associated with sustainable innovations play a cru-
cial role in encouraging adoption decisions across the agri-food
sector. Furthermore, the authors stressed that farmers are more
likely to adopt sustainability-oriented innovations when they per-
ceive clear advantages in terms of competitiveness, long-term
farm performance, and social recognition. In line with these
findings, the present study suggests that favourable attitudes
toward certification schemes significantly contribute to shap-
ing wineries’ and viticulturists’ intention to adhere to sustain-
ability standards, reinforcing the relevance of attitudinal dimen-
sions in explaining sustainable behavioural intentions within the
agri-food system.

The present findings suggest that respondents perceive sustain-
ability certification not only as a compliance-oriented tool, but
also as a strategic and image-enhancing investment capable of
generating long-term value for viticulture businesses and winer-
ies. In particular, the results imply that behavioural intention
is more strongly influenced by perceived strategic value and
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TABLE 6 | Structural model results.

Hypothesis Path 𝜷 p 95% BC CI Result

H1 ATT→ INT 0.258 0.028 [0.029, 0.493] Supported
H2 SN→ INT 0.154 0.198 [−0.068, 0.404] Not supported
H3 PBC→ INT 0.218 0.016 [0.039, 0.390] Supported
H4 B→ INT 0.129 0.393 [−0.166, 0.424] Not supported
H5 SOST → INT 0.069 0.446 [−0.128, 0.233] Not supported

Note: R2 (INT)= 0.437; adjusted R2 = 0.407. BC CI= bias-corrected bootstrap confidence interval based on 5000 resamples.

TABLE 7 | Structural model—multicollinearity check (variance
inflated factors—VIFs).

INT

ATT 2.451
SN 2.092
PBC 1.465
B 2.759
SOST 1.447

Note: Values below 3.3 indicate an acceptable level of correlation among constructs.
Abbreviations: ATT, attitude; B, benefits; INT, intention; PBC, perceived
behavioral control; SN, subjective norms; SOST, sustainability.

expected benefits than by external pressures or institutional
constraints.

These results are consistent with the findings of Xiang and
Guo (2023), who demonstrated that attitude and perceived use-
fulness are among the most significant determinants of farm-
ers’ intentions to adopt green control techniques within sus-
tainable agriculture systems. Their integrated model, combin-
ing the TPB with other behavioural frameworks, showed that
farmers are more likely to adopt sustainable practices when they
perceive tangible advantages in terms of efficiency and farm
performance. In particular, perceived usefulness emerged as a
key predictor of adoption intention, reinforcing the idea that
positive evaluations of expected benefits play a central role in
shaping sustainability-oriented behaviours. Therefore, present
findings extend this evidence to the agri-food certification con-
text, suggesting that wineries’ intentions to adhere to sustainabil-
ity certification schemes are similarly influenced by perceptions
of strategic utility and competitive differentiation.

The results also align with the study by Swami and
Parthasarathy (2024), which emphasised the importance of
intrinsic motivational factors in the adoption of sustainable agri-
cultural practices. Their findings highlighted that farmers’ envi-
ronmental commitment, awareness, and personal motivations
play an important role in shaping adoption behaviour along-
side institutional supports. Moreover, the authors highlighted
that communication, awareness, and farmers’ internal commit-
ment to sustainability positively influenced adoption behaviour,
whereas some policy-related mechanisms showed limited effec-
tiveness. In line with these findings, the current study suggests
that wineries’ behavioural intentions toward sustainability cer-
tification are mainly rooted in internally perceived strategic ben-
efits, rather than in compliance-driven motivations or external

pressures. This reinforces the relevance of attitudinal and
motivational dimensions in explaining sustainability-oriented
decision-making within the agri-food sector.

Moreover, the results show that PBC is positively and signifi-
cantly associated with intention, thus providing empirical sup-
port for Hypothesis H3. This finding underscores the impor-
tance of organisations’ perceptions of their own capabilities in
shaping decisions related to sustainability certification. This out-
come aligns with previous studies suggesting that farmers who
feel empowered and perceive fewer operational barriers tend to
show greater willingness to adopt sustainable technologies or
standards.

The significance of PBC results particularly relevant also in rela-
tion to certification schemes because it often involves substan-
tial commitments in terms of documentation, monitoring pro-
cedures, compliance with standards, staff training, and financial
investments. Consequently, organisations may evaluate not only
the expected benefits of certification but also their ability to cope
with the practical challenges involved. The present findings sug-
gest that the perception of having sufficient control over these
challenges can substantially enhance organisations’ willingness
to engage in sustainability initiatives. Therefore, the considera-
tion could be that wineries are more likely to engage with sus-
tainability certification schemes when they perceive themselves
as capable of managing the associated requirements and organi-
sational challenges.

This result is consistent with recent literature; Leduc and Hans-
son (2024) found that Swedish farmers’ intentions to adopt agro-
forestry practices were significantly influenced by behavioural
factors associated with perceived control. Their study demon-
strated that farmers who felt confident in managing the knowl-
edge requirements, labour demands, and operational complexity
associated with agroforestry systems were more likely to consider
adopting agroforestry practices. Conversely, uncertainty regard-
ing implementation difficulties and resource constraints tended
to reduce adoption intentions.

Moreover, Selvaggi et al. (2024) found that farmers’ intentions
to adopt precision livestock farming tools were strongly linked
to their perceptions of being able to effectively integrate the
technology into existing production systems. Factors such as
technical competence, familiarity with digital tools, and access
to organisational and financial resources emerged as important
determinants of adoption intentions. Their findings indicate that
perceived behavioural control extends beyond the simple avail-
ability of resources and encompasses confidence in managing
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technological change and adapting existing organisational rou-
tines. This interpretation is also relevant in the case of sustain-
ability certification, where organisations may need to modify
procedures, collect additional information, and coordinate mul-
tiple actors throughout the certification process.

Furthermore, Yuan et al. (2025) results confirmed that perceived
behavioural control was among the strongest predictors of adop-
tion intention, highlighting that farmers are more willing to
implement environmentally beneficial technologies when they
perceive the adoption process as manageable and within their
capabilities. They also stated that even when environmental
awareness and personal norms are strong, behavioural intentions
may remain limited if individuals perceive substantial techni-
cal, financial, or operational barriers. This finding further rein-
forces the interpretation that perceptions of control represent a
critical bridge between pro-sustainability motivations and actual
behavioural intentions.

The descriptive statistics highlight salient aspects: while respon-
dents believe they have sufficient resources and control, the
lowest-scoring PBC item concerns the ease of adhering to cer-
tification schemes (mean: 3.00). This may indicate perceived
complexity or bureaucratic burden associated with certification,
thereby supporting the relevance of PBC in explaining certifica-
tion intention.

In contrast, SN was not significantly associated with intention,
leading to the rejection of H2. This finding contrasts with the
results of several studies conducted in agricultural contexts, in
which social pressure, or the perceived expectations of peers,
consumers, and consultants, frequently plays a relevant role in
behavioural intention. Qiu et al. (2021) found that perceived
social norms significantly influenced farmers’ land protection
behaviours, suggesting that expectations from relevant social
groups can strongly affect individual decision-making. Accord-
ing to their findings, farmers are often motivated by the desire to
conform to socially accepted practices and respond to pressures
originating from their community and institutional environment.

Similarly, Leduc and Hansson (2024) included subjective
norms among the behavioural factors potentially influenc-
ing agroforestry practices, together with attitudes and perceived
behavioural control, highlighting the multifaceted nature of
farmers’ decision-making processes. Therefore, while the results
of the present paper found a stronger role of perceived implemen-
tation challenges in shaping certification intentions, the latter
authors considered subjective norms as a relevant component of
the behavioural framework explaining agroforestry adoption.

In this case, although the mean values for subjective norm items
are high, suggesting that respondents believe their stakehold-
ers would approve sustainability certification, these perceptions
were not significantly associated with stronger intention in the
structural model. This finding may suggest that, in the present
sample, individual strategic considerations and organisational
autonomy are more closely related to certification intention than
conformity to external expectations. A possible interpretative
element is the high prevalence of already certified wineries in
the sample (77% of respondents already certified), which may
have contributed to the normalisation of certification practices

and, consequently, to the weaker role of normative pressure in
explaining further intention. An additional interpretative ele-
ment concerns the composition of the sample. Since 77 out of 100
respondents already held at least one sustainability certification,
the analysed population is composed of firms that are already
familiar with sustainability-related standards and practices. This
aspect has important implications for the interpretation of the
structural results.

The exploratory comparison between certified and non-certified
wineries showed that certified firms reported significantly higher
scores in attitude, subjective norms, perceived behavioural con-
trol, perceived benefits, and behavioural intention, whereas sus-
tainability orientation did not differ significantly between the
two groups. This pattern helps refine the interpretation of the
non-significant structural relationships associated with Benefits
and Sustainability Orientation.

More specifically, the absence of significant differences in sus-
tainability orientation suggests that pro-sustainability values may
be widespread across the sample and may therefore have limited
discriminating power in explaining certification intention. In this
sense, sustainability orientation may operate more as a shared
background condition than as a direct explanatory factor of inten-
tion in this specific empirical context.

By contrast, perceived benefits did differ significantly between
certified and non-certified wineries, indicating that this con-
struct is not simply a uniformly shared baseline condition.
Rather, perceived benefits appear to remain strategically rele-
vant, but may not show an autonomous direct association with
intention once more proximal constructs, such as attitude and
perceived behavioural control, are considered in the structural
model.

Accordingly, the non-significance of B and SOST should not be
interpreted as evidence of their irrelevance. Instead, the present
findings more cautiously suggest that these constructs may have
limited direct explanatory power within a sample characterised
by a high prevalence of already certified wineries, while their
role may differ in nature: sustainability orientation appears to
function as a broadly shared background condition, whereas
perceived benefits seem to be associated with prior certifica-
tion experience and may be linked to intention through more
proximal attitudinal mechanisms (Dessart et al. 2019; Byfuglien
et al. 2025). Future research should investigate these relation-
ships more explicitly.

From a broader perspective, these findings suggest that psy-
chological constructs remain important for explaining wineries’
intentions, although their relative relevance varies. Attitudes and
perceived control were identified as the constructs most strongly
associated with intention, thereby underscoring the centrality of
strategic vision and operational capability in deciding whether
to adopt certification schemes. Conversely, normative pressures,
expected benefits, and sustainability-oriented mindsets, although
positively perceived, were not significantly associated with inten-
tion in the structural model. This finding suggests that inter-
ventions aimed at supporting certification adoption could con-
centrate on reinforcing both the personal convictions regard-
ing the strategic significance of certification and the perceived
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accessibility of the certification process. From an operational
standpoint, these findings offer relevant implications for both
firms and the broader agri-food system. At firm level, the promi-
nence of perceived behavioural control highlights the importance
of reducing organisational and administrative barriers associated
with certification, through simplified procedures, clearer guide-
lines, and targeted technical assistance. In this sense, the results
suggest that firms’ ability to engage in sustainability transitions
is linked to the availability of practical support instruments and
implementation-oriented resources, rather than to motivational
factors alone.

At system level, the limited association between subjective norms
and intention suggests that further diffusion of sustainability
certification may not be achieved through awareness-raising
campaigns or normative pressure alone. Instead, the evidence
suggests the relevance of institutional arrangements capable
of embedding certification within broader coordination mecha-
nisms, where sectoral institutions, consortia, and public bodies
support firms by integrating standards with technical assistance,
market access, and value-chain coordination tools.

In particular, the implementation of training programmes, the
streamlining of procedures, and the provision of enhanced tech-
nical support may assist in reinforcing the perceived sense of
control and reducing the complexity associated with certifica-
tion. Furthermore, given the limited effect of normative influ-
ences, communication strategies should prioritise demonstrating
the tangible managerial and competitive advantages of certifica-
tion’s adoption rather than leveraging social pressure.

In conclusion, the extended TPB model employed in this study
offers relevant insights into the decision-making processes of
Sicilian viticultures and wineries. The significant associations
observed for attitudes and perceived behavioural control sug-
gest that policy measures and technical assistance should priori-
tise enhancing perceptions of usefulness and reducing perceived
barriers. While sustainability orientation and perceived benefits
remain significant components of strategic positioning, their lack
of significant direct association with intention suggests that cer-
tification intention is more closely related to strategic evalua-
tions and perceived capability than to general pro-sustainability
values. These considerations are of crucial importance in the
design of targeted strategies to promote the adoption of sus-
tainability certifications, thereby supporting both environmental
responsibility and long-term competitiveness in the Sicilian wine
sector.

5 | Conclusion

This study contributes to the understanding of the behavioural
factors shaping Sicilian wineries’ intentions to engage with sus-
tainability certification by applying an extended TPB. Overall, the
results confirm the suitability of the TPB for analysing firm-level
decision-making processes related to sustainability certification
in the wine sector.

The findings highlight the central role of attitudinal evalua-
tions and perceived behavioural control in shaping behavioural

intention. A favourable attitude towards sustainability certifica-
tion emerges as a significant driver, suggesting that wineries are
more inclined to engage with certification schemes when they
recognise their value and usefulness. At the same time, perceived
behavioural control plays a key role, indicating that intention
is strongly influenced by wineries’ perceptions of having ade-
quate technical, organisational, and financial capabilities to com-
ply with certification requirements.

Subjective norms do not exert a significant influence on
behavioural intention, suggesting that external social pressure
from relevant stakeholders plays a limited role in this context.
Similarly, sustainability orientation and perceived benefits, while
acknowledged by wineries, do not directly translate into stronger
intentions to adopt certification unless they are supported by
favourable attitudes and a clear perception of feasibility.

These results suggest that sustainability certification is primarily
approached as a strategic and operational decision rather than as
a purely normative commitment. From a practical perspective,
the findings underline the importance of reducing perceived bar-
riers and strengthening wineries’ organisational capacity through
targeted support measures, training initiatives, and institutional
assistance.

A limitation of the present study concerns the composition of
the sample, which included a high proportion of already certi-
fied wineries. While this feature reflects the growing diffusion of
sustainability-related practices in the Sicilian wine sector, it may
also have constrained the variability of some certification-related
constructs. Future research should therefore compare certified
and non-certified wineries more explicitly to assess whether the
determinants of intention differ according to firms’ prior certifi-
cation status.

A further limitation concerns the non-probability sampling
approach adopted in the study. Since the questionnaire was
distributed through multiple overlapping channels, a pre-
cise response rate could not be calculated, and the findings
should therefore be interpreted as analytically informative rather
than statistically representative of the entire Sicilian winery
population.

The potential endogeneity of some relationships among
self-perceived constructs could represent another possible limita-
tion. Since the study relies on cross-sectional survey data, omitted
variables, simultaneity, or reverse causality cannot be entirely
excluded. Therefore, the structural relationships should be inter-
preted as predictive associations rather than definitive causal
effects. Future research could address this issue through longitu-
dinal designs, experimental or quasi-experimental approaches,
or instrumental-variable strategies where valid instruments are
available.

Finally, this study provides a basis for future research aimed
at assessing the impacts of specific sustainability certification
schemes in the wine sector, with particular attention to firms’
motivations for participation, the challenges associated with
compliance, and the tangible benefits derived from certification
adoption.

12 Sustainable Development, 2026

 10991719, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/sd.71410 by C

ochraneItalia, W
iley O

nline L
ibrary on [01/07/2026]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



Author Contributions

Alessandro Scuderi: project administration, resources, funding acqui-
sition, conceptualization, supervision, visualization, validation. Gae-
tano Chinnici: conceptualization, methodology, software, data cura-
tion, validation, formal analysis, supervision, writing – original draft,
writing – review and editing, visualization. Roberta Maria Gravagno:
conceptualization, methodology, software, data curation, investigation,
formal analysis, writing – original draft. Giulio Cascone: conceptual-
ization, methodology, software, data curation, investigation, formal anal-
ysis, writing – original draft, writing – review and editing, visualization.
Carla Zarbà: conceptualization, methodology, software, data curation,
investigation, formal analysis, supervision, writing – original draft, visu-
alization, writing – review and editing, validation.

Acknowledgments

The authors have nothing to report. Open access publishing facilitated
by Universita degli Studi di Catania, as part of the Wiley - CRUI-CARE
agreement.

Funding

The study was funded under the National Recovery and Resilience
Plan (NRRP), Mission 4 Component 2 Investment 1.3—Call for pro-
posals No. 341 of 15 March 2022 of the Italian Ministry of Uni-
versity and Research (E63C22002060006) funded by the European
Union—NextGenerationEU. Award number: project code PE00000003,
Concession Decree No. 1550 of 11 October 2022 adopted by the Italian
Ministry of University and Research, CUP E63C22002060006, Project title
‘ON Foods—Research and innovation network on food and nutrition
Sustainability, Safety and Security—Working ON Foods’.

Conflicts of Interest

The authors declare no conflicts of interest.

Data Availability Statement

The data that support the findings of this study are available from the
corresponding author upon reasonable request.

References

Agnusdei, L., P. P. Miglietta, and G. P. Agnusdei. 2026. “Navigating
Sustainability Challenges Through Innovation: Dynamic Capabilities in
the Italian Wineries.” Corporate Social Responsibility and Environmental
Management 33, no. 1: 519–533.

Ajzen, I. 1991. “The Theory of Planned Behavior.” Organizational Behav-
ior and Human Decision Processes 50, no. 2: 179–211. https://doi.org/10.
1016/0749-5978(91)90020-T.

Alessandri, G., T. Daddi, and F. Iraldo. 2024. “Environmental Sustainabil-
ity in the Wine Industry, a Literature Review.” Cleaner Production Letters
7: 100067. https://doi.org/10.1016/j.clpl.2024.100067.

Alvarez-Ochoa, C. P., J. A. R. Acevedo, and Y. N. Tuesta. 2024. “Sustain-
ability Strategy in Agribusiness: A Bibliometric and Systematic Analysis
of the Literature.” Discover Sustainability 5: 316. https://doi.org/10.1007/
s43621-024-00530-w.

Annunziata, A., A. Mariani, and R. Vecchio. 2018. “Consumer Behaviour
and Willingness to Pay for Sustainable Products in the Wine Sector.” Jour-
nal of Cleaner Production 172: 220–230.

Badsar, M., M. Moghim, and M. Ghasemi. 2023. “Analysis of Factors
Influencing Farmers’ Sustainable Environmental Behavior in Agriculture
Activities: Integration of the Planned Behavior and the Protection Moti-
vation Theories.” Environment, Development and Sustainability 25, no. 9:
9903–9934. https://doi.org/10.1007/s10668-022-02468-3.

Bagnato, G., C. Casalegno, and C. Rizzo. 2025. “Intergenerational Dynam-
ics and Sustainable Wine Purchase in Light of the Theory of Planned
Behavior: Testing a Conceptual Model.” Journal of Consumer Marketing
42, no. 3: 392–407. https://doi.org/10.1108/JCM-12-2023-6497.

Bertorelli, S., S. Gubelli, V. Bramanti, E. Capri, and L. Lamastra. 2023.
“How Does the Wine Sector Perform and Communicate Sustainability?
The Italian Case.” Sustainability 15, no. 17: 12700. https://doi.org/10.
3390/su151712700.

Borsellino, V., A. Asciuto, M. D’Acquisto, D. F. C. Patrizia, G. Migliore, and
E. Schimmenti. 2019. “Development and Management of Winemaking
Sustainability: An Explorative Survey in Sicily.” Italian Review of Agricul-
tural Economics 71, no. 1: 400–409. https://doi.org/10.13128/rea-18658.

Borsellino, V., A. Galati, C. Ilardi, G. Theofanous, and E. Schimmenti.
2024. “Wine Industry Resilience and Strategy Under Crisis: The Case of
Sicilian Cooperatives.” In Agribusiness Innovation and Contextual Evolu-
tion, Volume I. Palgrave Intersections of Business and the Sciences, in Associ-
ation With Gnosis Mediterranean Institute for Management Science, edited
by A. Galati, M. Fiore, A. Thrassou, and D. Vrontis. Palgrave Macmillan.
https://doi.org/10.1007/978-3-031-45738-8_11.

Borsellino, V., G. Migliore, M. D’Acquisto, C. P. Di Franco, A. Asciuto, and
E. Schimmenti. 2016. “‘Green’ Wine Through a Responsible and Efficient
Production: A Case Study of a Sustainable Sicilian Wine Producer.” Agri-
culture and Agricultural Science Procedia 8: 186–192. https://doi.org/10.
1016/j.aaspro.2016.02.092.

Borsellino, V., F. Varia, C. Zinnanti, and E. Schimmenti. 2020. “The
Sicilian Cooperative System of Wine Production.” International Journal
of Wine Business Research 32, no. 3: 391–421. https://doi.org/10.1108/
ijwbr-10-2018-0062.

Byfuglien, A., A. M. van Valkengoed, and S. Innocenti. 2025. “Good Inten-
tions, Limited Action: When Do Farmers’ Intentions to Adopt Sustainable
Farming Practices Turn Into Actual Behaviour?” Journal of Environmen-
tal Psychology 102: 102522. https://doi.org/10.1016/j.jenvp.2025.102522.

Caliskan, A., D. Celebi, and I. Pirnar. 2021. “Determinants of Organic
Wine Consumption Behavior From the Perspective of the Theory of
Planned Behavior.” International Journal of Wine Business Research 33,
no. 3: 360–376.

Cammarata, M., A. Scuderi, G. Timpanaro, and G. Cascone. 2024. “Fac-
tors Influencing Farmers’ Intention to Participate in the Voluntary Car-
bon Market: An Extended Theory of Planned Behavior.” Journal of Envi-
ronmental Management 369: 122367. https://doi.org/10.1016/j.jenvman.
2024.122367.

Caracciolo, F., and P. Lombardi. 2012. “A New-Institutional Framework
to Explore the Trade Off Between Agriculture, Environment and Land-
scape.” Economics and Policy of Energy and the Environment 3: 135–154.
https://doi.org/10.3280/EFE2012-003009.

Cascone, G., P. Guarnaccia, and G. Timpanaro. 2025. “Innovation
in Inner Areas: How Living Labs Support Green Transition and
Bio-District Success.” Environmental and Sustainability Indicators 28:
100969. https://doi.org/10.1016/j.indic.2025.100969.

Ceccacci, A., L. Camanzi, C. Rota, R. Fiorentini, and G. Malorgio.
2025. “Enhancing Wineries’ Sustainability Through Territorial Certifi-
cations: A Case Study in Emilia-Romagna, Italy.” International Jour-
nal of Wine Business Research 37: 87–112. https://doi.org/10.1108/
IJWBR-03-2024-0009.

Conti, E., M. C. Ferrarese, G. Gennai, et al. 2024. Rapporto DOP
Sostenibilità—Ricerca Sulla Sostenibilità Delle Filiere Agroalimentari
DOP e IGP in Italia. Edizioni Qualivita.

Corsi, A., S. Mazzarino, and V. Frontuto. 2023. “Making Wine, Selling
Grapes, or Delivering to a Cooperative? Determinants of Grape Alloca-
tion.” Journal of Wine Economics 18, no. 1: 15–38. https://doi.org/10.
1017/jwe.2023.6.

Sustainable Development, 2026 13

 10991719, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/sd.71410 by C

ochraneItalia, W
iley O

nline L
ibrary on [01/07/2026]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://doi.org/10.1016/0749-5978(91)90020-T
https://doi.org/10.1016/0749-5978(91)90020-T
https://doi.org/10.1016/0749-5978(91)90020-T
https://doi.org/10.1016/j.clpl.2024.100067
https://doi.org/10.1016/j.clpl.2024.100067
https://doi.org/10.1007/s43621-024-00530-w
https://doi.org/10.1007/s43621-024-00530-w
https://doi.org/10.1007/s43621-024-00530-w
https://doi.org/10.1007/s10668-022-02468-3
https://doi.org/10.1007/s10668-022-02468-3
https://doi.org/10.1108/JCM-12-2023-6497
https://doi.org/10.1108/JCM-12-2023-6497
https://doi.org/10.3390/su151712700
https://doi.org/10.3390/su151712700
https://doi.org/10.3390/su151712700
https://doi.org/10.13128/rea-18658
https://doi.org/10.13128/rea-18658
https://doi.org/10.1007/978-3-031-45738-8_11
https://doi.org/10.1007/978-3-031-45738-8_11
https://doi.org/10.1016/j.aaspro.2016.02.092
https://doi.org/10.1016/j.aaspro.2016.02.092
https://doi.org/10.1016/j.aaspro.2016.02.092
https://doi.org/10.1108/ijwbr-10-2018-0062
https://doi.org/10.1108/ijwbr-10-2018-0062
https://doi.org/10.1108/ijwbr-10-2018-0062
https://doi.org/10.1016/j.jenvp.2025.102522
https://doi.org/10.1016/j.jenvp.2025.102522
https://doi.org/10.1016/j.jenvman.2024.122367
https://doi.org/10.1016/j.jenvman.2024.122367
https://doi.org/10.1016/j.jenvman.2024.122367
https://doi.org/10.3280/EFE2012-003009
https://doi.org/10.3280/EFE2012-003009
https://doi.org/10.1016/j.indic.2025.100969
https://doi.org/10.1016/j.indic.2025.100969
https://doi.org/10.1108/IJWBR-03-2024-0009
https://doi.org/10.1108/IJWBR-03-2024-0009
https://doi.org/10.1108/IJWBR-03-2024-0009
https://doi.org/10.1017/jwe.2023.6
https://doi.org/10.1017/jwe.2023.6
https://doi.org/10.1017/jwe.2023.6


Davis, L. E., I. Ajzen, J. Saunders, and T. Williams. 2002. “The Decision of
African American Students to Complete High School: An Application of
the Theory of Planned Behavior.” Journal of Educational Psychology 94,
no. 4: 810–819. https://doi.org/10.1037/0022-0663.94.4.810.

Del Rey, R., and S. Loose. 2023. “State of the International Wine Mar-
kets in 2022: New Market Trends for Wines Require New Strategies.”
Wine Economics and Policy 12, no. 1: 3–18. https://doi.org/10.36253/
wep-14758.

Depetris Chauvin, N., F. O. Marta, W. Hu, and G. Malorgio. 2023.
“A Behavioural Perspective of Organic Wine Production Decisions: An
Application to the Spanish Wine Industry.” British Food Journal 125, no.
12: 4396–4414. https://doi.org/10.1108/BFJ-11-2022-1019.
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Appendix A

TABLE A1 | Results of Harman’s single-factor test for common
method variance.

Factor Eigenvalue

Proportion of
variance

explained
Cumulative
proportion

Factor 1 8.425 0.4012 0.4012
Factor 2 2.080 0.0991 0.5002
Factor 3 1.835 0.0874 0.5876
Factor 4 1.599 0.0761 0.6638
Factor 5 1.173 0.0559 0.7196

TABLE A2 | Full collinearity assessment at the construct level.

Dependent construct Mean VIF Maximum VIF

ATT 1.76 2.16
SN 1.92 2.57
PBC 2.07 2.71
B 1.7 1.95
SOST 2.11 2.82
INT 2.04 2.77
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