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ABSTRACT
The transition of the agri-food system toward sustainability necessitates robust assessment frameworks to both guide and evaluate
stakeholder performance. This study applies the Sustainability Strategy for Geographical Indications (SSGI) to assess the gov-
ernance role of Sicilian quality wine consortia in promoting sustainability among their afliated members. Using a customised
questionnaire encompassing 84 SSGI indicators, the research evaluates the performance of these Sicilian organisations across the
four pillars of sustainability. The fndings reveal a fragmented and uneven level of engagement: While several consortia exhibit
moderate performance in economic and governance dimensions, signifcant weaknesses emerge in the social and environmental
pillars. Limited strategic planning, insufcient internal accountability and the absence of shared sustainability objectives impede
the systemic integration of sustainable practices. This study highlights the potential of the SSGI framework to serve as a practical
guideline for geographical indication organisations and producers, facilitating the identifcation of sustainability priorities, the
monitoring of progress and fostering continuous improvement. The Sicilian case study provides a valuable example of the broader
challenges encountered within the Geographical Indication systems, underscoring the imperative for integrated and collaborative
strategies that align the pursuit of quality production with core sustainability principles.

1 | Introduction

The agri-food system exerts a considerable impact on the
environment, necessitating that all actors and stakeholders
along the supply chain adopt increasingly sustainable
practices [1, 2]. Assessing efective participation in this
transition, i.e., the state of the art in terms of tangible im-
provement, requires robust scientifc tracking of frm-level
performance within the agri-food system [3]. In recent years,
achieving sustainability has gained recognition as a pivotal
instrument for facilitating this transition [4, 5]. Nevertheless,
evaluating sustainability remains challenging, highlighting

the need for a scientifcally reliable method for its
assessment [6].

Within this context, the wine sector represents a particularly
relevant case for analysis, given its economic signifcance in both
Italy and Europe and its representativeness of the broader agri-
food system [7, 8]. Another rationale for focussing on this sector
is the prevalence of high-quality productions along the wine
value chain, which is regulated by legally established standards at
the European level and by specifcations at the local level [9].
According to Italian national statistical sources, the wine sector
generated a total turnover of EUR 14 billion in 2024, representing
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10% of the total agri-food sector turnover. The sector comprises
241,000 wine-growing enterprises, of which 30,000 are wine-
makers. Total wine production amounted to 44.1 million hec-
tolitres, 55% of which was produced under quality geographical
indications (GIs), including 529 protected designation of origin
(PDO) and protected geographical indication (PGI) recognitions,
of which 77 are controlled and guaranteed designation of origin
(DOCG), 333 controlled designation of origin (DOC) and 119
typical geographical indication (IGT), following the Italian
classifcation of quality wines. Per capita wine consumption in
Italy stands at 37.8 L [10].

Quality production provides a foundation for sustainable practices,
as the standards required for specifc quality labels align with
sustainability principles [11, 12]. Sustainability encompasses
multiple dimensions, environmental, social, economic and gov-
ernance, while GI certifcations partially address these aspects. For
instance, GI processes positively infuence local governance,
a factor recognised by the Food and Agriculture Organization
(FAO) of the United Nations as critical to sustainability [13, 14].

However, the global shift toward sustainability, driven by in-
stitutional agendas, necessitates broader adaptations across do-
mestic economic sectors, including agri-food, beyond the scope
of quality certifcation alone. In this context, quality labels also
function as market diferentiation tools, guiding conscious
consumers seeking products aligned with sustainable con-
sumption patterns [15]. Therefore, evaluating the sustainability
performance of frms engaged in certifed wine production is
particularly relevant. The success of the GI quality productions
depends on collaborative value creation among stakeholders
[16], and adopting such collaborative approaches may enhance
sustainability performance within the wine sector.

This study focuses on the consortia of quality wine producers,
which serve as key institutional actors representing the context of
quality wine production. Given their mandate to oversee and
enforce compliancewithGI production regulations, consortia are
positioned to exert a more infuential governance role than other
stakeholders, such as cooperatives or private wineries. In Italy,
quality wine consortia are central institutions responsible for
managing PDO and PGI designations. Distinguishing between
Voluntary Consortia, representing informal producer associa-
tions, and Protection Consortia, formally recognised by the
Italian Ministry of Agriculture, clarifes the analytical frame-
work. Protection Consortia are delegated public-interest func-
tions for safeguarding and promoting quality production, as
defned by the national Consolidated Text of Wine (Law No. 238/
2016) and European Regulation (EU) No. 1308/2013, as amended
by Regulation (EU) No. 2021/2117. These functions include
countering counterfeiting, managing production specifcations,
providing technical support and regulating supply. Uniquely,
Protection Consortia can exercise erga omnes powers if they meet
representativeness requirements, allowing them tomake binding
decisions and impose fnancial contributions on all supply-chain
operators, thus ensuring cohesive governance of GIs. Recent
updates to the European Common Agricultural Policy further
expand the consortia’s responsibilities, integrating environ-
mental, social and economic sustainability objectives into pro-
duction specifcations. Consequently, consortia now operate not
only as guarantors of quality and origin but also as strategic
promoters of sustainability.

The present study evaluates the role of Sicilian wine consortia in
guiding their members toward sustainable practices, using the
Sustainability Strategy for Geographical Indications (SSGI) frame-
work. Due to practical constraints in conducting nationwide or
international sustainability assessments, the analysis focuses on
Sicily, a region notable for adopting certifed, sustainability-
oriented production models. In 2023, Sicily had a vineyard area
of 95,760 ha (13.3% of Italy’s total, according to Unione Italiana
Vini), ranking second nationally and leading in organic viticulture.
The Nomisma Wine Regions Competitiveness Observatory reports
that Sicily hosts the largest organic vineyard in Italy, accounting for
25% of the national organic vineyard area (2024 data). Beyond
organic practices, integrated production protocols, supported by
Regional Development Plans aid schemes and the national
SQNPI–National Integrated Production Quality System certifca-
tion, have contributed to sustainability by reducing environmental
impacts through optimised chemical inputs.

Sicilian viticulture is further shaped by diverse sustainability
standards to meet growing international market demands. The
SOStain Sicilia Foundation has developed a region-specifc
sustainable production standard, while numerous wineries
have adopted the globally recognised Equalitas standard,
encompassing environmental, social and economic dimensions
with measurable indicators. Additionally, many Sicilian pro-
ducers participate in the VIVA program (Sustainability in the
Italian Wine Sector), promoted by the Italian Ministry of the
Environment, which assesses and improves sustainability per-
formance across environmental, social, economic and cultural
parameters. The integration of public and private sustainability
initiatives creates a productive ecosystem where sustainability is
a strategic driver for regional wine value.

Sicily also ranks highly in terms of GI products, with 36 agri-food
products and 31 wines, placing it sixth among Italian regions by
the number of GIs. In terms of the economic value of quality
wines, Sicily ranks eighth nationally, with a production value of
EUR 450 million [17]. Fifteen Sicilian quality wine consortia
oversee the protection and promotion of 19 certifed wines; four
are Voluntary Consortia, and seven are ofcially recognised
Protection Consortia. Table 1 provides a concise overview of each
organisation’s characteristics. Both Voluntary and Protection
Consortia were included to ensure comprehensive representa-
tion of the Sicilian context.

The study addresses the following research questions:

RQ1: “To what extent can the SSGI framework support the
empirical assessment of Sicilian quality wine consortia in
guiding their members toward sustainable production?”

RQ2: “Considering the collective nature of GI quality pro-
ductions, integrate environmental, social and economic objec-
tives into their governance strategies to transform sustainability
from a latent commitment into a competitive advantage?”

2 | Materials and Methods

2.1 | The SSGI

Since 2016, the FAO of the United Nations and the Organization
for an International Geographical Indications Network (oriGIn)
have collaborated to develop the SSGI.
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The primary aim of this initiative is to support GI producers and
their associations in measuring, monitoring and achieving tan-
gible progress in sustainability performance with relevant in-
dicators. The SSGI framework enables GI producers to evaluate
their operational context, identify critical issues and design
strategies to enhance sustainability performance. The SSGI
framework is grounded in several key principles: continuous
improvement of sustainability performance; the role of the ter-
ritory of origin in shaping the specifcities of GIs; the voluntary
nature of quality GI production; alignment with other recognised
sustainability frameworks; recognition of sustainability as both
an individual and collective, necessitating multiple types of in-
dicators and cooperation as a fundamental element for sus-
tainable development [11].

The SSGI framework adopts a hierarchical structure similar to that
of the Sustainability Assessment of Food and Agriculture systems
(SAFA) framework, a world-recognised scientifcally robust
method developed by the FAO in 2014 for the agri-food sector.
SAFA employs a holistic approach, encompassing four funda-
mental dimensions (environmental integrity, economic resilience,
social welfare and good governance) organised into 21 themes, 58
subthemes and 116 indicators. FAO guidelines, published in 2014,
delineate this structure [18]. The framework is scalable, applicable
to contexts ranging from individual producers to entire value
chains and allows analyses to be tailored to specifc operational
environments [6]. Additional reference standards informing the
development of the GI sustainability strategy were the Sustainable
Development Goals (SDGs) of the 2030 sustainability Agenda, the
Global Reporting Initiative standard, the Ethos Social Responsibility
framework, the Fairtrade and the Rainforest Alliance certifcation
indicators and the United Nations Conference on Trade and De-
velopment (UNCTAD) indicators. By integrating the scientifc
rigour of the SAFA framework with the specifcities of GI systems
and aligning with the SDGs, the SSGI methodology is particularly
suited for this study. The SSGI framework facilitates the com-
prehensive mapping of sustainability characteristics for GIs
through a comprehensive structured set of indicators aligned with
the four fundamental pillars of sustainability: economic resilience,
good governance, social well-being and environmental integrity.
Within these pillars, 22 sustainability themes, comprising 62
sustainability topics, are assessed through a total of 442 indicators,
enabling robust measurement of performance across each topic
[17]. The SSGI guide and toolkit provide GI organisations with
step-by-step guidance for designing and implementing their own
sustainability roadmap. This process begins with identifying
shared sustainability priorities, established through a structured
stakeholder mapping and engagement phase. This is followed by
the performance assessment using the relevant indicators and
concludes with the development of an improvement plan [19].

2.2 | Application of the SSGI Framework to the
Case Study

The present study adopted a questionnaire-based methodology
grounded in the SSGI framework, with the aim of assessing the
role of the Sicilian quality-wine consortia in promoting sus-
tainability among their members. The development of an ad hoc
questionnaire and the selection of indicators were guided by the
SSGI framework, taking into account the characteristics of the
production context, data availability and the specifc objectives of
the research. The selection of indicators was informed by the

SSGI framework toolkit, with the aim of identifying those most
appropriate to the analysed context. Within the scope of this
study, all 442 indicators included in the SSGI framework were
initially considered; of these, 84 were selected to evaluate the
contribution of consortia to enhancing sustainability in quality
wine production systems. The questionnaire comprised a list of
96 questions organised into fve sections: (I.) structural and
economic data; (II.) economic dimension; (III.) governance di-
mension; (IV.) social dimension; and (V.) environmental di-
mension. The indicators were operationalised within these
sections, with the measurement requirements associated with
each indicator guiding the formulation of the corresponding
questionnaire items. This approach also enabled comparative
analysis across the Sicilian context. The selected indicators
covered the four dimensions of sustainability, comprising 4
themes for the economic dimension (9 subthemes, 22 indicators),
5 themes for the governance dimension (10 subthemes, 27 in-
dicators), 6 themes for the social dimension (12 subthemes, 16
indicators) and 5 themes for the environmental dimension (10
subthemes, 19 indicators), as presented in Table 2. Each indicator
was characterised and assigned with a score using a fve-point
rating scale. This scoring approach is consistent with the
methodology adopted by the SAFA assessment framework.

The data collection process involved the administration of in-
terviews based on the ad hoc questionnaire, which includes
closed-ended questions (binary or multiple choice in the form of
a ‘check-all-that-apply’ scale) as well as a Likert-scale items
(ranging from 1 to 5, from ‘irrelevant’ to ‘highly relevant’). A
member of the research team contacted each of the 15 consortia
involved in the protection and promotion of the GI wines in Sicily
to request their participation in the survey. The questionnaire,
previously translated into Italian to facilitate comprehension,
was distributed via email to each organisation. Participants were
informed of the voluntary nature of their involvement, their right
to withdraw at any time and the data protection measures in
place to ensure anonymity and confdentiality in accordance
with the European General Data Protection Regulation (GDPR)
No. 2016/679. Furthermore, it was specifed that data would be
reported only in aggregate form to preserve the anonymity of
participating organisations. The survey was conducted between
April and June 2025, with 10 out of 15 organisations partici-
pating. The collected data were systematically entered into an
Excel spreadsheet for subsequent datamanagement and analysis.
Utilising a predefned fve-point rating scale, the arithmeticmean
was calculated to aggregate individual indicators and derive
scores for each sustainability theme. For each organisation, re-
sults were visually summarised through spider diagrams, which
efectively illustrate performance across the diferent themes.
Finally, aggregated data were used to compute the overall av-
erage sustainability performance of all participating organisa-
tions within each sustainability dimension.

3 | Results

3.1 | Main Structural Characteristic of Sicilian
Quality Wine Consortia

To analyse the role of the Sicilian quality-wine consortia in
promoting sustainability, an ad hoc questionnaire based on the
SSGI framework was administered. The data collected enabled
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the identifcation of the main structural and economic charac-
teristics of the sample, comprising ten organisations that par-
ticipated in the survey. These characteristics are summarised in
Table 3.

The consortia were asked whether they were aware of the SSGI
strategy developed by the FAO. Only four out of the ten orga-
nisations interviewed reported being familiar with it. The radar
charts in Figure 1 provide an overview of the sustainability by
displaying the performance across the four dimensions of all
analysed consortia, while more details of the scores are displayed
in Table 4 (also, the detailed results of each Consortia perfor-
mance are reported in Supporting Information Figure S1–S10).
The resulting polygons fall within three performance ranges:
scores of 4–5 indicate high performance; scores of 2–3 refect
moderate performance, highlighting areas requiring improve-
ment; and scores of 0–1 denote low or unacceptable performance.

Table 5 presents the average scores derived from the survey
results for each theme included in the sustainability assessment
of the consortia.

Analysis of the economic dimension revealed that only a limited
number of organisations achieved notable results and only across
three themes: investment (C1), local economy (C2) and vulner-
ability (C4). Notably, only Organisation I demonstrated high
performance across all three of these themes.

With regard to the governance dimension, Organisations A, D, E,
F, G, H, I and J showed good performance in the participation
theme (G4), while the Organisations A, D, F, G and J performed
well in the rule of law theme (G5).

Within the social dimension, only Organisation I attained high
performance in the themes decent livelihood (S3) and labour
rights (S6).

None of the organisations achieved high scores across the en-
vironmental dimension. Indeed, this dimension exhibited the
lowest performance overall, with the themes atmosphere (E1),
biodiversity (E2), materials and energy (E4) and water (E5)
exhibiting substandard results for the majority of consortia.

Finally, within the governance dimension, the accountability
theme (G1), together with most themes within the social di-
mension, displayed performance levels signifcantly below the
targets established by the SSGI framework.

The analysis presents a structure aligned with the four sus-
tainability dimensions, with the aim of evaluating the overall
performance of organisations in promoting sustainability among
their members.

3.2 | Economic Resilience

For the economic dimension, the results indicate a limited and
uneven level of overall commitment among the consortia (Fig-
ure 2). Except for one organisation, all demonstrated only modest
engagement in sustainable investments (investment C1). Some
consortia (B, F, I and J) reported involvement in innovative
sustainability-oriented projects, while others (G and I) were
engaged in the development of vineyard management plans. A
large majority of organisations (7/10) actively promoted or
participated in productive or agri-food districts, thereby con-
tributing to the local economic development (local economy C2).T
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Regarding the product quality and information theme (C3),
performance varied across organisations. Most consortia (7/10)
reported conducting systematic and regular checks to ensure that
members’ wine labels comply with product specifcation re-
quirements. Organisation I, despite being the smallest in terms of
cultivated area, demonstrated particularly strong performance in
this theme, as refected in several initiatives. These included the
development of a programme to mitigate production losses (also
undertaken by Organisation G); the implementation of training
activities aimed at improving members’ awareness and compe-
tencies in food safety regulations; the establishment of protocols
for themaintenance and sanitation of machinery and processing/
storage facilities and the defnition of standardised procedures
for product withdrawal and recall (also implemented by Orga-
nisation G). In addition, Organisations G and I carried out
product research projects aimed at improving yields and pro-
ductivity. Eight out of ten organisations implemented strategies
to promote and disseminate certifed products, while Organi-
sations B, C and F maintained systematic records of certifed
products across their target markets.

Regarding the vulnerability theme (C4), most organisations (7/
10) undertook actions to expand the presence of certifed
products in new markets, both domestic and international,
through targeted incentives and support measures. Organisa-
tions E and I provided commercial assistance to member frms to
facilitate market access and improve product positioning in Italy
and abroad. Consortium I also retained the capacity to allocate
member-contributed shares in the event of severe market crises.
Organisation D, one of the largest in terms of membership, was
the only consortium to have formalised an agreement with an
insurance provider, ofering potential benefts in terms of crop
protection. Furthermore, Organisations F, H, I and J imple-
mented measures to counteract product devaluation practices.
Finally, to assess the sector’s resilience, a question posed to
participants pertained to the number of members who vacated
the organisations or did not renew their membership in the
previous year. In most cases, this fgure was either zero or
represents a negligible proportion of the total producer members.

3.3 | Good Governance

In terms of average performance, the governance dimension
showed relatively positive results for the themes participation (G4)
and rule of law (G5), as illustrated in Figure 3. Within the par-
ticipation theme (G4), no organisation reported having established
formal complaint procedures enabling members to express con-
cerns regarding unfair treatment or other issues. However, con-
sortia showed considerable eforts to comply with internal
regulations. This emerges in the scheduling of meetings to elect
representatives and assemblies with members (9/10 consortia) as
well as the convening of boards of directors in accordance with the
procedures and frequency defned in their statutes or regulations
(8/10 consortia). Furthermore, six out of ten consortia (A, D, F, H, I
and J) actively participate in the formulation and implementation
of public policies potentially afecting the system of GIs and quality
schemes. In addition, 80% of consortia have developed strategies to
engage with relevant public actors at the local level in order to
promote their institutional objectives.

Regarding the rule of law theme (G5), all the organisations
showed high performance. Eight out of ten organisationsT
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implemented policies and initiatives to promote compliance.
Seven out of ten were responsible for documenting and dis-
seminating all relevant regulations related to the GI system to
their members. Six out of ten consortia (A, D, G, H, I and J) had
systems in place to monitor and communicate regulatory up-
dates. Finally, Consortia F, G and I established formal complaint
management procedures.

In contrast, the accountability theme (G1) revealed signifcant
shortcomings, indicating the need for greater organisational
commitment. None of the consortia reported conducting internal
sustainability audits, nor had they established formal procedures
or designated personnel responsible for such audit activities.
Training and information initiatives related to anticorruption
policies were largely absent. Furthermore, none of the

0

1

2

3

4

5
C1: Investment

C2: Local economy

C3: Product quality and
information

C4: Vulnerability

G1: Accountability
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S6: Labour rights

S7: Rewarding
commercial practices

E1: Atmosphere
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FIGURE 1 | Consortia (a–j) results of the sustainability assessment according to the SSGI framework per theme (as listed in Table 2).

TABLE 4 | Analytical results for consortia (a–j) of the sustainability assessment according to the SSGI framework per theme (as listed in Table 2).

Dimensions Themes
Consortia

A B C D E F G H I J

Economic resilience

C1: Investment 1.0 4.3 1.7 4.5 1.2 1.7 2.3 1.7 3.8 2.5
C2: Local economy 5.0 5.0 5.0 5.0 5.0 3.0 5.0 3.0 5.0 3.0

C3: Product quality and information 2.4 1.3 1.3 2.4 1.5 2.5 2.8 1.9 3.5 2.2
C4: Vulnerability 2.0 1.8 2.3 2.8 2.4 3.0 2.5 2.8 4.5 3.5

Good governance

G1: Accountability 1.5 1.5 1.5 1.0 1.5 1.0 1.5 1.0 2.0 1.5
G2: Ethics 1.0 1.5 1.5 3.0 2.0 2.0 2.0 1.0 2.5 2.0

G3: Holistic management 1.0 2.3 2.3 3.5 2.0 3.0 2.2 1.8 3.8 2.8
G4: Participation 3.7 2.3 2.3 3.8 3.7 4.0 3.7 4.3 5.0 4.3
G5: Rule of law 4.0 2.3 2.3 3.3 1.0 3.7 4.5 3.3 3.5 4.0

Social well-being

S1: Community safety and health 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 2.3 1.0
S3: Decent livelihood 1.0 2.3 2.3 2.7 1.3 2.3 1.3 1.3 4.3 2.3
S4: Demography 1.0 2.0 2.0 1.0 1.0 1.0 1.0 1.0 2.0 1.0

S5: Equity 1.0 1.0 1.0 1.5 1.5 3.0 1.0 1.5 1.0 1.5
S6: Labour rights 1.0 3.0 3.0 1.0 3.0 1.0 1.0 3.0 5.0 1.0

S7: Rewarding commercial practices 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Environmental integrity

E1: Atmosphere 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.5
E2: Biodiversity 1.0 1.5 1.5 1.5 1.0 1.0 1.5 1.0 2.0 1.5

E3: Land 1.0 2.0 2.0 3.0 3.0 2.0 3.0 3.0 4.0 1.0
E4: Materials and energy 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 3.0 1.0

E5: Water 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 3.0 1.0
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organisations reported integrating sustainability information
into their annual reports. Nevertheless, the majority of consortia
(6/10) have adopted transparency-oriented policies, including
objectives and tools aimed at preventing corruption.

The approach to the ethics theme (G2) was generally limited.
Consortia B, C and I implemented due diligence policies, in-
cluding risk assessment and verifcation procedures. Consortia E,
G and J have established formal codes, while Consortia D and F
developed internal communication channels encouraging
stakeholders to report unethical behaviour anonymously.

Finally, results for the holistic management theme (G3), which
refects alignment with sustainability objectives, were hetero-
geneous. Although nearly all organisations (9 out of 10) recognise
sustainability as a relevant strategic priority; only Consortium I
had developed a comprehensive sustainability management plan
encompassing all four dimensions (economic, social, environ-
mental and governance). However, most organisations (8/10)
expressed their intention to adopt sustainability objectives within
the next 5 years. These objectives include the reduction of CO2
emissions, adopting more sustainable production processes, in-
creasing organic production, providing training to enhance

production efciency and expanding the use of renewable
sources.

3.4 | Social Well-Being

With regard to the social dimension (Figure 4), the commitment
of consortia to promoting social sustainability among their
members appears insufcient and warrants further strengthen-
ing. Concerning the theme decent livelihood (S3), several orga-
nisations provide technical assistance to their members (D, E, F,
G and H), disseminate market information and best practices in
cultivation (D, F, I and J), implement training activities aimed at
fostering sustainable development (D, F, I and J), undertake
initiatives involving local communities (B, C and I) or deliver
technical updates to their members (J and D). Organisation I also
promotes training activities and the improvement of working
conditions among its members (community safety and health S1).

The theme demography (S4) received only limited attention. No
consortium established agreements with supplementary pension
fund providers for the beneft of its members, as recommended
by the good practices outlined in the SSGI strategy. Only Or-
ganisations B and C monitor the total number of individuals
dependent on the quality system at the local level, including
producers/processors/their families/employees within the GIs
value chain. Organisation I is the only entity implementing and
managing programmes and initiatives specifcally targeted for
young producers.

Finally, fve out ten organisations are actively engaged in
combatting irregular and undeclared work (labour rights S6).
However, none of the members undertook initiatives related to
gender equality and inclusion among their members (equity S5),
nor did they promote policies to improve producers’ and sup-
pliers’ freedom of association and their right to collective bar-
gaining (rewarding commercial practices S7).

3.5 | Environmental Integrity

Within the environmental dimension, the mean score refecting
the performance of the ten organisations surveyed remains low
across all fve themes, revealing their limited commitment to
promoting environmental sustainability among member win-
eries (Figure 5).

To date, no organisation has implemented measures with its
members specifcally designed to reduce greenhouse gas emis-
sions and air pollutants (atmosphere E1). Only the consortium
with the largest membership, identifed here by the letter J, has
formally committed to promoting best practices aimed at re-
ducing greenhouse gas emissions and carbon footprints among
its members. Organisation J showed this commitment also
through its collaboration with the SOStain Foundation, which
promotes sustainability within the Sicilian vitivinicultural supply
chain [20].

With regard to biodiversity protection (biodiversity E2), only
a partial level of commitment emerges among certain organi-
sations. Consortia D, I and J organised training activities for their
members with the aim of promoting biodiversity within pro-
duction processes. Consortia B, C, I and J encourage the re-
duction in the use of pesticides and chemical fertilisers among
their members. Conversely, no action has been undertaken re-
garding conservation measures for wild species.
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FIGURE 2 | Overall sustainability average performance for the
economic dimension.
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FIGURE 3 | Overall sustainability average performance for the
governance dimension.
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The most frequently addressed theme is soil protection and
preservation (land E3). Six out of ten organisations actively
promote practices aimed at maintaining and enhancing the
natural and cultural components of the typical landscape asso-
ciated with the traditional GI production systems. However, no
organisation has established a shared objective among its
members for soil protection and rehabilitation, although Orga-
nisations E and I are committed to promoting best practices in
soil conservation and restoration.

With respect to the materials and energy theme (E4), the level of
commitment among organisations remains negligible. Only
Organisation I defned a common goal and disseminated best
practices aimed at increasing the use of renewable energy
sources. Conversely, no organisation addressed issues related to
waste reduction and management.

A similar pattern occurs for water management (water E5),
where only Consortium I has established a shared objective
aimed at minimising water consumption.

4 | Discussion

The adoption of the SSGI has proven to be an efective tool for
evaluating the capacity of the consortia to promote sustainable
practices among associated members (therefore, the RQ1

receives a positive feedback). The questionnaire results revealed
that Sicilian wine consortia engage in the protection and val-
orisation of Sicilian quality wines and exhibit a partial and
uneven commitment to sustainability. This fnding is consistent
with the statements of Broccardo and Zicari [21], who demon-
strate that, within the Italian wine sector, sustainability is often
not yet fully integrated into the organisations’ core business
models. Accordingly, the present analysis highlights substantial
scope for improvement across all four dimensions of sustain-
ability: economic, governance, social and environmental.

The analysis of the economic dimension reveals a marked sen-
sitivity to issues such as local economy and trade expansion. This
aligns with the well-established role of GIs as drivers of territorial
value. Consortia’s participation in productive or agri-food dis-
tricts, together with initiatives aimed at promoting exports, ex-
emplifes a strategic commitment to enhancing territorial
competitiveness through quality wines [22]. However, in-
vestment in structured sustainability initiatives, as well as in
research and development activities, remains limited, with only
a few organisations, among which most notably Consortium I,
demonstrating a more proactive approach. Cooperative practices
play a central role in fostering innovation within the agri-food
sector by facilitating knowledge exchange, supporting the
adoption of advanced technologies and enhancing sustainability
performance [23]. In line with the fndings of Ceccacci et al. [24],
the limited resources available to individual small- and medium-
sized enterprises often constrain the transition toward sustain-
able viticulture, thereby highlighting the critical role of collective
entities, such as consortia. These organisations act as ‘cluster
constituents’, enabling access to knowledge and technical in-
novations that would otherwise remain beyond the reach of
individual producers. In this context, a more collaborative ap-
proach, particularly through partnerships with public and pri-
vate research institutions, is essential to develop strategies that
efectively enhance sustainability among members.

The governance dimension shows comparatively positive results
with respect to the ability of the consortia to play an active role in
defning public policies infuencing the GI system and quality
schemes. By contrast, the approach adopted with regard to Ac-
countability, as defned within the SSGI framework, remains
inadequate and requires further development. This fnding is
consistent with the observations of Ceccacci et al. [24], who
highlight that, despite possessing signifcant regulatory author-
ity, Italian certifed quality wine Consortia often lack structured
systems for the transparent reporting of their socio-economic and
territorial impacts. This limitation is particularly relevant, as
such systems constitute a fundamental prerequisite for enabling
transformative processes in GI systems. Strengthening internal
capacities for strategic planning and sustainability reporting, in
alignment with European policy frameworks, therefore repre-
sents a key priority [25, 26].

The relatively low performance observed in the social and en-
vironmental dimensions constitutes perhaps the most critical
fnding. Indeed, GI wine organisations exhibit the weakest re-
sults within the SSGI framework in this area and appear in-
sufciently engaged in promoting related practices among their
member wineries. In particular, limited attention is devoted to
issues such as gender equity, social protection and inclusion.
Only a small number of organisations actively promote training
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FIGURE 4 | Overall sustainability average performance for the social
dimension.
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initiatives or measures to combat irregular labour. This evidence
is consistent with the literature, which frequently identifes the
social dimension as the least developed pillar of wine sustain-
ability. Indeed, programmes are often found to prioritise envi-
ronmental actions over social ones [27]. This imbalance appears
at odds with the recognised potential of GIs as instruments for
social cohesion and the enhancement of local human capital and
suggests an opportunity to strengthen the social dimension. The
FAO has emphasised that GIs can act as a catalyst for rural
development, by fostering inclusivity, supporting female entre-
preneurship and encouraging the involvement of younger gen-
erations [28]. However, addressing RQ2, such outcomes depend
on a willingness to engage in collective action, which currently
appears insufciently structured. Similarly, consortia have yet to
establish explicit and collectively recognised environmental
objectives for their members. Only a limited number of orga-
nisations promote measures aimed at reducing emissions, en-
suring the sustainable management of natural resources or
protecting biodiversity. The absence of shared objectives among
members suggests the lack of shared environmental governance.
This gap refects a historical tendency among consortia to pri-
oritise legal protection and regulatory compliance over the
proactive management of territorial environmental resources
[29], although a shift toward sustainability-oriented policies is
anticipated in response to the new CAP. In the context of the
territorial identity inherent to GIs, sustainability represents
a fundamental component, as the conservation of local resources
is essential for ensuring the continuity of quality production [30].
A stronger integration of environmentally sustainable practices
into production specifcations, in line with ongoing reforms of
European GI policy, could therefore represent an initial step
toward enhancing the environmental accountability of the wine
sector.

Quality wine consortia in Sicily demonstrate a latent capacity to
promote sustainability. However, the collective dimension, tra-
ditionally considered as a key strength of GIs, has yet to be
translated into a structured and integrated sustainability strategy.
As noted by Ceccacci et al. [24], consortia have the potential to
overcome these limitations by functioning as ‘cluster constitu-
ents’, thereby fostering collaboration and providing the technical
and administrative support that individual wineries are unable to
sustain independently. The adoption of the SSGI, combined with
capacity-building initiatives and strengthened regulatory speci-
fcations, could serve as a strategic catalyst for a concrete and
measurable transition toward sustainability within GI supply
chains. Achieving this objective, however, requires the consol-
idation of synergies among local actors, institutions and orga-
nisations, with a view to promoting shared, long-term oriented
spatial planning [31].

Consequently, the observed weaknesses highlight strategic
pathways through which quality wine consortia can enhance the
integration of environmental, social and economic sustainability,
supporting their members in converting sustainability commit-
ments into tangible territorial competitive advantages (RQ2).

5 | Conclusion

The application of the SSGI framework to the Sicilian wine sector
reveals a fragmented and still nascent adoption of sustainability
practices among quality wine consortia. While some initiatives

have been undertaken in the economic and governance di-
mensions, engagement with the social and environmental pillars
remains comparatively limited. The results of the study highlight
a discrepancy between the theoretical potential of GIs as in-
struments for sustainable territorial development and their ac-
tual implementation by consortia. Despite the well-recognised
role of GIs in promoting sustainability principles, the Sicilian
wine GI sector currently lacks efective collective governance
practices to translate these principles into shared objectives and
concrete operational strategies. This lack of structured collabo-
ration and a common defnition of objectives limits the capacity
of consortia in facilitating the transition toward production
models that integrate the environmental, social and economic
dimensions of sustainability. It also undermines the long-term
stability of the GI system, whose value results are closely tied to
the preservation of local resources and territorial identity.

These fndings carry important implications for the sector: Al-
though sustainability is frequently acknowledged at a rhetorical
level, it has yet to be embedded as a strategic priority within the
governance frameworks of these organisations. In this context,
consortia have the potential to play a pivotal role in driving more
efective outcomes. To address these critical issues, the SSGI
framework represents a valuable operational tool, supporting
quality wine consortia in identifying sustainability priorities,
monitoring progress and fostering continuous improvement.
However, this transition requires the support of targeted
capacity-building initiatives, appropriate regulatory adjustments,
particularly with regard to production disciplinary reforms, and
the proactive engagement of all territorial and institutional
stakeholders. Realising the full potential of GIs as instruments for
environmental protection, social inclusion and economic resil-
ience in rural territories necessitates a coordinated and systemic
approach. In this regard, the Sicilian case exemplifes the broader
challenges faced by the GI system, highlighting the need for
integrated and collaborative strategies capable of efectively
linking quality production with sustainability performance. A
further limitation is the often-limited capacity of these entities to
infuence land management or to promote the adoption of
sustainable practices, particularly in cases where consortia are
small or under-resourced.

Despite the central role of consortia, focussing the empirical
survey exclusively on these entities may be considered a limita-
tion of this research. However, this study is conceived as pilot
research in which quality wine consortia represent the primary
stakeholders of reference for the reasons discussed above. Future
empirical research could broaden the scope of analysis to include
additional actors, such as prominent social cooperatives and
leading private frms, which may exert substantial infuence on
production systems and the efective adoption of sustainable
innovations, thereby contributing to a more comprehensive
analytical framework. To address these limitations, future re-
search eforts should prioritise two key areas in order to advance
the practical implementation of sustainability within GIs in the
agri-food sector. First, there is a clear need for longitudinal
studies that systematically monitor and evaluate the impacts of
sustainability roadmaps over extended periods. Such analyses
would provide valuable insights into the dynamics of sustain-
ability adoption, the persistence of implemented measures and
their tangible outcomes in terms of economic viability, envi-
ronmental protection, social equity and governance efectiveness
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within producer organisations. Second, future studies should
extend the application of the SSGI methodology to large private
and cooperative actors, in order to achieve amore comprehensive
mapping of the sector. The complexity of sustainability chal-
lenges in agri-food value chains necessitates coordinated action
among diverse stakeholders, including producers, consortia,
policymakers and local communities. In this context, examining
the role and efectiveness of structured collective governance
models becomes essential to strengthen the capacity of GIs to
enhance sustainability performance and contribute more efec-
tively to sustainable rural development. These research di-
rections will not only enrich the scientifc knowledge base but
also inform evidence-based policy and practice, ultimately fa-
cilitating the transition toward more sustainable and equitable
agri-food systems at regional, national and international levels.
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