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Abstract. The growing relevance of No- and Low-alcohol (NoLo) wines, largely pro-
duced through post-fermentation dealcoholization techniques, is reshaping the wine 
sector, driven by evolving consumer preferences and climate-related increases in grape 
sugar content. Although European Union (EU) legislation permits partial dealcoholi-
zation for Protected Designation of Origin (PDO) and Protected Geographical Indica-
tion (PGI) wines, national approaches differ, with Italy maintaining a cautious stance. 
This study explores wine experts’ perspectives on introducing partial dealcoholization 
into Italian PDO and PGI specifications through a two-round Delphi survey. It exam-
ines levels of acceptance, key conditions, and perceived barriers to its inclusion in offi-
cial production regulations. Results show broad acceptance for PGI wines, while PDO 
wines, especially higher-tier categories, face strong resistance due to concerns about 
authenticity, sensory identity, and cultural heritage. Experts favor naturally low-alcohol 
wines achieved through viticultural and oenological practices, but recognize the lim-
its imposed by climate change and grape composition. A flexible, integrated approach 
is therefore suggested, using partial dealcoholization as a complementary tool when 
necessary. Findings underline the importance of governance, protection Consortia, 
and transparent labeling, framing partial dealcoholization as a “bounded innovation” 
whose legitimacy depends on preserving territorial identity, regulatory coherence, and 
consumer trust. This exploratory study maps stakeholder positions and offers insights 
for future research and policy development on integrating NoLo wines into geographi-
cal indication systems. 
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1. INTRODUCTION

In recent years, the wine sector has faced growing 
pressure to innovate in response to changing consumer 
expectations and global market dynamics [1]. Among 
the most discussed innovations are No- and Low-alcohol 
(NoLo) wines, which are progressively gaining relevance. 
Unlike traditional wines, NoLo wines are characterized 
by reduced or absent alcohol content, achieved through 
specific technological processes such as nanofiltration, 
reverse osmosis, and pervaporation [2]. Although alcohol 
removal techniques have existed since the early 20th cen-
tury [3], these products remained marginal until recently. 

NoLo wines are increasingly perceived as viable 
alternatives to conventional wines, addressing current 
challenges facing the global wine sector: rising alcohol 
levels due to climate change [4], consumer shifts toward 
moderation and wellness [5,6], and structural decline in 
alcohol consumption in major markets [7]. According to 
the 2024 International Organisation of Vine and Wine 
(OIV) report, global wine consumption fell by 3.3% in 
2024 compared to 2023, continuing a downward trend 
observed since 2018 across both traditional and emerg-
ing markets [7]. From a supply perspective, NoLo wines 
enable product diversification [3] and allow wineries to 
reach new consumer segments, including health-con-
scious and culturally or religiously restricted individu-
als [6,8–11], while supporting stock management and 
long-term resilience in a highly volatile sector [2]. On the 
demand side, interest in NoLo wines is driven by health, 
cultural, and lifestyle factors [12,13]. In particular, the 
growing global trend toward “mindful drinking” [6,13–
15] is increasing interest in lower-alcohol options, associ-
ated with reduced health risk, lower calories intake, and 
broader market and social inclusion [8,16,17]. Increased 
awareness of alcohol’s negative health effects has 
expanded the appeal of reduced-alcohol alternatives [18]. 
Additionally, drivers include religious norms, physical 
conditions such as pregnancy, and lifestyle choices fur-
ther support demand [11,19]. Recent evidence confirms 
the growing relevance of health motivations, sensory 
expectations, and contextual factors in shaping consum-
er attitudes toward these products [20].

Market indicators confirm the growing relevance of 
the sector: the global NoLo wine market reached approx-
imately USD 2.84 billion in 2025 and is expected to 
grow at annual rates exceeding 10% over the next decade 
[21]. Among European Union (EU) countries, Germany 
already represents a significant market for NoLo wines 
[3]. In 2020, non-alcoholic sparkling wines accounted for 
about five percent of Germany’s sparkling wine market, 
while still wines remained below one percent. Together, 

these dynamics highlight the potential of NoLo wines as 
both an expanding opportunity and an emerging neces-
sity within the contemporary wine market.

Recent EU legislation [22] has authorized the par-
tial dealcoholization of Protected Designation of Origin 
(PDO) and Protected Geographical Indication (PGI) 
wines. This allows these wines to be marketed with alco-
hol by volume (ABV) levels below the standard EU mini-
mum limits (8.5% in Northern EU Member States and 
9% in others). Nevertheless, national implementation 
varies across Member States: while France has already 
authorized these practices [23], Italy has not yet done so.

The partial dealcoholization of PDO and PGI wines 
presents opportunities but also raises concerns regarding 
their legitimacy. Dealcoholization entails a technological 
modification that partially deconstructs and reconstructs 
the wine’s original characteristics [24,25]. Therefore, 
the EU’s openness to this practice may appear concep-
tually at odds with the legal foundations of geographi-
cal indications (GIs), which are defined as names used 
to describe a product whose quality and characteristics 
are linked to its territory of origin [26]. This tension is 
particularly relevant for PDO wines, whose quality and 
characteristics are essentially or exclusively due to a par-
ticular geographical environment with its inherent natu-
ral and human factors. By contrast, PGI wines require 
a weaker link, as their specific quality, reputation, or 
other characteristics can only be “attributable” to the 
area of origin. Even though, the sensory impact of par-
tial dealcoholization might be relatively minor, naturally 
low-alcohol wines achieved through viticultural and 
oenological practices could appear more coherent with 
PDO and PGI principles than wines modified through 
post-fermentation interventions. However, this technical 
option is not currently constrained by legal definitions: 
grape fermentation must reach minimum ABV thresh-
olds for a product to be classified as “wine”. This raises 
broader questions about whether current minimum alco-
hol requirements remain appropriate. Since PDO and 
PGI wines are a strategic component of the EU wine 
supply, reconciling the legal nature and perceived iden-
tity of GI wines with the increasing demand for lower-
alcohol products emerges as a key research challenge. 
This study explores this issue through an investigation 
of stakeholders in Italy, a topic that has so far received 
limited scholarly attention, leaving several open ques-
tions regarding the opportunities and challenges associ-
ated with the risk of eroding PDO and PGI reputation.

This tension between innovation and institutional 
preservation is not unique to the wine sector. GIs are 
collective institutional constructions in which reputation 
functions as a shared asset, co-produced by producers, 
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territory, and governance structures over time [27]. Any 
technological modification of the product therefore risks 
affecting this collective reputational good, regardless of 
its technical merits. At the same time, GI systems are not 
static: they evolve through incremental adjustments that 
add new elements alongside existing rules without dis-
mantling the institutional core [28]. Partial dealcoholiza-
tion can thus be understood as a candidate for institu-
tional layering, a potential addition to the GI regulatory 
framework that, if properly bounded, need not under-
mine the identity principles on which these systems rest. 
Whether and how such an addition would be perceived 
as legitimate by the actors embedded in this institutional 
context is precisely the question this study addresses.

Consequently, the study investigates expert opin-
ions on the potential integration of partial dealcoholiza-
tion into the specification for Italian PDO and PGI wine 
production. The analysis is guided by the following five 
research questions: i) Do wine experts in Italy accept the 
introduction of partial dealcoholization in PDO and PGI 
wines? (RQ1); ii) What minimum alcohol content should 
be set for such wines? (RQ2); iii) Who are the key actors 
in the debate? (RQ3); iv) What opportunities and chal-
lenges exist for the Italian wine value chain? (RQ4); v) 
Are naturally low-alcohol wines currently preferred over 
partially dealcoholized ones? (RQ5). By analyzing the 
perspectives of wine industry experts, this research aims 
to identify the main opportunities, concerns, and future 
outlook associated with the incorporation of dealcoholi-
zation practices within prestigious wine categories. To 
this end, a Delphi analysis was conducted with a panel 
of key stakeholders in the Italian wine sector, providing 
a multi-actor and informed assessment of the issue. 

The structure of the article is organized as follows. 
Section 2 outlines the background considering also the 
EU regulatory framework for NoLo wines. Section 3 
describes materials and methods while section 4 presents 
the findings. Section 5 discusses the results and draws 
conclusions, highlighting implications, acknowledging 
limitations, and suggesting future research directions.

2. BACKGROUND

The rapid growth of the NoLo wine sector is driv-
ing regulatory innovation at both EU and international 
levels, progressively redefining production and market-
ing conditions. First, the OIV updated the Internation-
al Code of Oenological Practices in 2012. Specifically, 
Chapter 6, titled “Products derived from grapes, grape 
must or wine”, now includes two new categories: “bev-
erages obtained through total dealcoholization of wine” 

and “beverages obtained through partial dealcoholiza-
tion of wine” [24,25]. These updates restrict the use of 
the term “wine” to products explicitly labeled as “dealco-
holized” or “partially dealcoholized” [29].

Subsequently, Regulation (EU) 2021/2117 [22] 
amended Regulation (EU) 1308/2013 [26] by including 
partially or totally dealcoholized versions of all seven 
wine categories within the EU grapevine product clas-
sifications. These products are defined as having an 
ABV below standard legal thresholds. For PDO and PGI 
wines, only partial dealcoholization is permitted [22,26]. 
This extension of dealcoholization, even if only partial, 
from generic wines to prestigious designation categories 
represents, as mentioned, a major policy shift.

Implementation, however, remains uneven across 
Member States. France has already integrated partial 
dealcoholization into its regulatory system, authorizing 
PGI wines with alcohol content down to 6% ABV sub-
ject to sensory evaluation since April 2024 [23]. Several 
PGIs are adapting their specifications accordingly. In 
the Gard area (Languedoc-Roussillon), IGP Cévennes is 
preparing to allow dealcoholized wines at 6% ABV [30]. 
Similarly, IGP Atlantique, covering Bordeaux and sur-
rounding regions, has reduced its minimum alcohol level 
to 9% ABV and is considering a further reduction to 6% 
ABV [30]. These cases illustrate how the implementa-
tion of EU regulations differs not only across Member 
States, but also within national contexts, as individual 
PGIs adjust their standards in response to evolving mar-
ket and policy dynamics. By contrast, Italy has adopted 
a more conservative stance: national rules still prohibit 
partial dealcoholization for PDO and PGI wines [31,32], 
reflecting strong cultural attachment to tradition and 
institutional concerns over product identity and market 
positioning. This divergence highlights tensions between 
regulatory innovation and tradition, as countries like 
Italy confront issues of wine authenticity and identity.

Beyond dealcoholized wines, naturally low-alcohol 
wines are emerging as an alternative strategy for reduc-
ing alcohol content within PDO and PGI schemes. 
These wines are already allowed within PDO and PGI 
frameworks, within the limits set by their specifica-
tions, when obtained through agronomic measures, 
targeted winemaking practices, or the use of naturally 
low-sugar grape varieties. Spain offers a relevant exam-
ple: in 2024, a naturally 9% ABV PDO dry wine from 
Parellada grapes was presented at Barcelona Wine Week 
and granted PDO status under traditional rules [30]. A 
similar trend is emerging in Italy, where the Delle Ven-
ezie PDO has amended its production specification to 
introduce a new lower-alcohol wine category ranging 
from 9% to 11% ABV [33]. This revision formally inte-
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grates reduced-alcohol wines into the PDO system with-
out dealcoholization, reinforcing their strategic relevance 
in response to market and climate pressures. Notably, 
these examples still comply with current minimum alco-
hol thresholds, while naturally low-alcohol wines below 
the legal threshold represent an emerging frontier. The 
techniques under experimentation in the cases above 
could, if further advanced, enable such wines to achieve 
improved sensory quality beyond the standard mini-
mum alcohol level required for wine classification.

Within the EU regulatory framework, Italian PDO 
wines are marketed as DOC (Denominazione di Orig-
ine Controllata) and DOCG (Denominazione di Orig-
ine Controllata e Garantita), while Italian PGI wines 
are classified as IGT (Indicazione Geografica Tipica). 
Although both PDO categories comply with strict pro-
duction regulations linked to specific geographical are-
as, DOCG wines represent the highest quality tier, with 
more stringent rules, lower yields, and mandatory offi-
cial chemical-physical analyses prior to market release. 
Most PDO and PGI designations are governed by Con-
sortia, namely associations of producers, processors, 
and bottlers, responsible, among other tasks, for updat-
ing product specifications. These documents define key 
parameters such as minimum alcohol content and the 
required viticultural, oenological, and geographical con-
ditions. Therefore, introducing dealcoholization practic-
es in these schemes would require formal amendments 
and broad institutional and sectoral consensus.

Italy’s wine sector is heavily oriented toward PDO 
and PGI wines: Federdoc (2025) reports 77 DOCG, 330 
DOC, and 118 IGT wines [34], with about two-thirds of 
grapes destined for GI wines [35,36]. Economically, this 
sector generated about €11 billion in 2023, with bottled 
production of 25.9 million hectoliters, confirming its 
central role despite a slight contraction in volumes and 
exports [36].

3. MATERIAL AND METHODS

The possible introduction of partial dealcoholization 
into the production regulations of Italian PGI and PDO 
wines is an emerging topic for which no consolidated 
empirical evidence or prior regulatory experience exists. 
For this reason, and in line with Delphi applications in 
the agri-food domain, a qualitative approach was adopt-
ed to gather, compare, and synthesize the perspectives of 
a heterogeneous group of experts operating within the 
Italian wine sector.

3.1 The Delphi approach

The Delphi approach is a structured expert consul-
tation technique characterized by anonymity, iteration, 
and controlled feedback [37]. Originally developed to 
support decision-making under conditions of uncertain-
ty, it is well suited to complex issues that combine regu-
latory, technical, and value-based dimensions and where 
empirical data are sparse [38]. Its qualitative nature 
allows researchers to explore future scenarios, identify 
opportunities and challenges, and highlight areas of 
convergence without forcing consensus among partici-
pants [39].

Within this study, the Delphi method was used to 
investigate the potential integration of partial dealcohol-
ization into the PGI and PDO frameworks, drawing on 
the viewpoints of actors positioned at different levels of 
the Italian wine value chain.

3.2 Expert panel

Experts were selected through purposive sampling. 
The main criterion was extensive knowledge of the 
denomination system, oenological practices, and the 
potential technical, economic, and institutional implica-
tions of dealcoholization. Invitations were sent to repre-
sentatives of wine protection Consortia, professional and 
trade organizations, certification bodies, institutional 
and technical authorities, universities and research cent-
ers. In total, 162 experts were contacted, 35 of whom 
participated in the first round; 26 of them also took part 
in the second round. This heterogeneous participation 
ensured a broad range of viewpoints, consistent with the 
exploratory aims of the research. Table 1 summarizes the 
professional backgrounds of the experts who participat-
ed in the Delphi exercise.

The reduction from 35 to 26 participants between 
rounds represents an attrition rate of approximately 
26%, consistent with ranges commonly reported in the 
Delphi literature [40–42]. Non-participation in round 2 

Table 1. Professional categories of the respondents of the two 
rounds.

Professional category First round  
(n = 35)

Second round  
(n = 26)

Wine protection Consortia 13 8
Trade organizations 7 6
Certification bodies 4 3
Universities or Research Institutions 10 8
Policy makers 1 0
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was attributed to scheduling constraints and professional 
commitments. Dropout was distributed across all profes-
sional categories represented in round 1 (Table 1), with 
no single group disproportionately absent, which limits 
concerns about systematic non-response bias. Neverthe-
less, as with any voluntary expert panel, some degree of 
self-selection cannot be excluded: participants may be 
more engaged with the topic of dealcoholization than 
the broader professional community. The limited partici-
pation of policymakers (n=1 in round 1, n=0 in round 2) 
is acknowledged as a limitation, particularly given the 
regulatory focus of the study, and is discussed further in 
Section 5.

3.3 Execution of the Delphi process

The Delphi exercise was conducted in two rounds 
between June and September 2025. In round 1, partici-
pants were invited to provide reasoned assessments on 
several dimensions of the potential inclusion of partial 
dealcoholization within PGI and PDO specifications. 
These included: feasibility considerations, expected 
impacts across the value chain, identification of key 
actors shaping the debate, and the broader implications 
for the Italian wine sector. Responses were open-ended 
and subsequently synthesised by the research team. In 
round 2, a structured summary of the first round was 
shared anonymously with all participants, who were 
asked to reconsider their earlier positions in light of the 
collective feedback. Prior to distribution, the round 1 
questionnaire was piloted with four experts representing 
the main professional categories included in the panel 
(academics, Consortia representatives, and policymak-
ers), leading to minor adjustments in question wording 
and structure. The questionnaire was developed directly 
from the five research questions guiding the study. The 
round 2 questionnaire was constructed on the basis of a 
structured synthesis of round 1 responses, designed to 
deepen the most salient and divergent themes identified 
in the first round, in line with standard Delphi practice. 
The second questionnaire further explored the most sali-
ent or divergent issues, to clarify emerging tendencies 
and identify possible areas of alignment. As for the key 
actors, in this round respondent evaluated each stake-
holder’s level of interest and influence on a four-point 
Likert-type scale (1 = not at all; 4 = highly), enabling 
their classification into distinct groups. The combina-
tion of a qualitative approach (applied in round 1) and 
a quantitative one (in round 2) for analyzing key stake-
holders proved highly effective in refining the assess-
ment. Indeed, it built on the initial set of actors identi-
fied by survey respondents, in line with the expectations 

of a stakeholder analysis, thereby ensuring consistency 
in the selection process across the two rounds. Through-
out the process, communication was mediated exclusive-
ly by the researchers, thereby preserving anonymity and 
preventing peer-influence effects.

3.4 Data analysis

All qualitative material collected across the two 
rounds was analyzed through thematic analysis, consist-
ent with methodological standards for Delphi studies 
[43]. The analytical approach was primarily deductive, 
with themes derived from the five research questions, 
while remaining open to inductively emerging sub-
themes. All four co-authors independently coded the 
responses; divergences were resolved through iterative 
discussion among the research team until consensus was 
reached [44]. Five main thematic areas were identified, 
corresponding to the subsections presented in Section 4. 
The analysis aimed not to reach consensus but to map 
the argumentative landscape around the potential adop-
tion of partial dealcoholization, identifying perceived 
opportunities, risks, and key conditions for future regu-
latory developments

4. RESULTS

This section summarizes the main findings that 
emerged from the two-round Delphi exercise. The 
results are organized thematically and reflect areas of 
convergence and divergence among experts regarding 
the possible introduction of partial dealcoholization into 
the PGI and PDO wine regulations in Italy.

4.1 Feasibility of introducing partial dealcoholization into 
PGI and PDO wines

Experts expressed diverse views on the feasibility of 
introducing partial dealcoholization into Italian qual-
ity wine schemes. A broad consensus identified PGI 
wines as the most suitable context, seen as a way to meet 
growing demand for lower-alcohol products, diversify 
portfolios, and enhance international competitiveness. 
Some participants also cautioned that, if the regulatory 
framework remains unchanged, Italy risks falling behind 
countries such as France, where partial dealcoholization 
is already permitted for PGI wines.

Despite this general openness, a minority suggested 
initially limiting the practice to wines without G until 
clearer evidence on consumer acceptance and market 
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performance emerges. Others recommended prioritiz-
ing viticultural and oenological practices that naturally 
reduce alcohol content, in some cases combined with 
adjustments to existing PGI regulations, rather than 
relying on dealcoholization.

Attitudes toward introducing partial dealcoholiza-
tion into PDO wines were markedly more cautious. A 
narrow majority opposed their inclusion, citing concerns 
over authenticity, typicity, sensory identity, and cultural 
value, with particularly strong resistance for high-tier 
categories such as DOCG and related special typolo-
gies. Some experts viewed dealcoholization as poten-
tially conflicting with the traditional principles of PDO 
wines and likely to weaken their established reputation, 
while others proposed gradual solutions, such as allow-
ing Consortia to decide autonomously or creating dedi-
cated PDO categories for partially dealcoholized wines. 
This resistance appears to be more pronounced among 
stakeholders more closely linked to institutional and ter-
ritorial governance (e.g., Consortia, policy makers, and 
certification bodies), who more frequently express cau-
tious or negative positions. For these actors, PDO wines 
represent not only an economic asset but also a form of 
collective heritage to be preserved. These patterns sug-
gest that attitudes toward partial dealcoholization are not 
solely shaped by technical or market considerations, but 
are deeply embedded in the institutional positions of the 
actors involved: those responsible for safeguarding collec-
tive reputation are structurally more resistant to changes 
that may alter the perceived authenticity of the product.

4.2 Minimum alcohol content for partially dealcoholized 
PDO/PGI wines 

Experts expressed highly varied opinions regarding 
minimum residual alcohol levels, and no clear consensus 
emerged. While some favored aligning with the French 
threshold of 6% ABV, which was viewed as a reasonable 
compromise between market expectations and product 
integrity, others advocated maintaining higher limits 
(typically 7-8% ABV) to better safeguard wine struc-
ture and sensory profile. A smaller group supported 
lower thresholds (around 4-5% ABV), particularly for 
PGI wines. Additional proposals included differentiated 
thresholds for PGI versus PDO wines, as well as greater 
case-by-case flexibility, with several participants argu-
ing against the adoption of rigid national limits. Many 
experts also highlighted the need for further technical 
and scientific evaluation to better assess the sensory and 
qualitative implications of different thresholds. These 
divergent positions reflect, at least partially, differences 
across stakeholder groups. Actors more directly involved 

in governance and quality control (e.g., Consortia, cer-
tification bodies, and policy makers) tend to favor more 
cautious approaches and, in some cases, higher or more 
structured thresholds, in order to safeguard product 
identity and consistency. By contrast, actors with a more 
technical or representative role (e.g., research institutions 
and trade organizations) more frequently express open-
ness toward flexible or differentiated thresholds, while 
also highlighting the need for case-by-case evaluation.

As regards regulatory governance, most experts 
favored a decentralized approach, assigning a key role to 
protection Consortia in defining appropriate limits and 
conditions for dealcoholization within their respective 
PDO and PGI product specifications. The preference for 
more decentralized or hybrid governance arrangements 
(particularly among stakeholders such as Consortia, 
trade associations, and, to some extent, research insti-
tutions) highlights the importance of local institutional 
control within GI systems, where legitimacy is closely 
tied to collective decision-making at the territorial level. 
Others supported a hybrid model, combining a national 
baseline threshold (often identified at 6% ABV) with the 
possibility of more restrictive local rules, while a smaller 
group preferred a uniform national standard to ensure 
clarity and prevent regulatory fragmentation.

4.3 Key actors shaping the national debate

In the first round, respondents identified the key 
stakeholders shaping the debate, resulting in a broad 
mapping of institutional, economic, scientific, and mar-
ket actors involved, including wine protection Consor-
tia, wine trade associations and professional agricultural 
organizations, the Italian Ministry of Agriculture, Food 
Sovereignty and Forests (MASAF), the National Com-
mittee for PDO and PGI Wines, OIV, large wineries and 
cooperatives, individual wine producers, universities and 
research institutions, retailers, certification bodies, con-
sumers and their associations, as well as opinion lead-
ers, oenologists, journalists, wine critics, and wine mar-
keting experts. In the second round, stakeholders were 
classified into the following four groups, as outlined 
in the influence-interest matrix [45] in Figure 1: “Key 
actors” (moderate-high interest and influence), “Second-
ary actors” (low interest and influence), “Market drivers” 
(moderate-high interest but low influence), and “Pub-
lic institutions and sector associations” (moderate-high 
influence but low interest).

Within the group of “Key actors”, large produc-
tion groups and cooperatives play a central role due to 
their capacity to invest in innovation and inf luence 
market dynamics and strategic debates. Wine trade 
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associations are also pivotal in representing producers’ 
interests and exerting political and technical influence 
at the national level. Universities and research institutes 
contribute through their scientific and technological 
expertise, supporting evidence-based decision-making. 
Retailers complete this group thanks to their strategic 
position in shaping product offerings, influencing con-
sumer demand, and facilitating the market uptake of 
innovative wines. “Secondary actors” include stakehold-
ers with more limited involvement in the regulatory 
debate, such as the National Committee for PDO and 
PGI Wines, which mainly fulfils technical and advisory 
functions, and small-scale producers constrained by 
limited resources and technological capacity to influ-
ence national-level discussions. Certification bodies also 
belong to this group, as they focus primarily on regula-
tory compliance and the monitoring of standards rather 
than on shaping policy or innovation pathways. Opinion 
leaders, journalists, and wine marketing experts are per-
ceived as having a modest impact on formal decision-
making, although they contribute to framing public dis-
course and influencing perceptions of innovation within 
the wine sector, as in the case of NoLo wines. The OIV 
is likewise included, exerting indirect influence through 
international standards and scientific legitimacy that 
do not necessarily translate into immediate or bind-
ing effects on national regulatory processes. The “Mar-
ket drivers” group includes consumers and their asso-
ciations, who play a key role in shaping demand and 
acceptance for innovative products such as partially 
dealcoholized wines. However, their impact on politi-

cal and regulatory processes remains limited, and the 
translation of demand into regulatory change depends 
on broad market uptake and producers’ strategies, par-
ticularly in Italy, where innovation must balance market 
trends with cultural and heritage considerations. Final-
ly, “Public institutions and sector associations” include 
wine protection Consortia, MASAF, and professional 
agricultural organizations, which are characterized by 
high influence but moderate interest. Their limited focus 
on partial dealcoholization for PDO and PGI wines 
may reflect competing priorities within the wine sector, 
including trade issues (i.e., new tariffs), price volatility, 
declining production volumes, climate-related risks, and 
wider market uncertainties.

4.4 Opportunities and risks associated with partial dealco-
holization

Experts identified a wide range of potential opportu-
nities linked to the introduction of partial dealcoholiza-
tion. These include the possibility of innovating product 
portfolios, accessing new markets as well as consumer 
segments (particularly younger, health-conscious, or 
alcohol-sensitive groups), and enhancing international 
competitiveness by better responding to evolving global 
demand. Dealcoholization may also serve as a strate-
gic response to declining wine consumption and over-
supply in several markets. Retailers could benefit from 
expanded assortments and product differentiation, while 
consumers may find in these wines a viable alternative 
that reduces alcohol-related concerns. Overall, transpar-

Figure 1. Stakeholders’ influence-interest matrix. Note: Scale 1-4; actors scoring 1-2 were classified as low, while those scoring 3-4 were 
classified as moderate to high.
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ent labelling requirements were viewed as essential for 
maintaining consumer trust.

At the same time, important risks and challenges 
were highlighted. The main concern relates to the poten-
tial erosion of quality, typicity, and territorial identity, 
especially for PDO wines, along with possible cannibali-
zation of traditional products and reputational impacts 
on quality denominations. Technological limitations 
were also noted, as current dealcoholization methods 
may reduce aromatic intensity, structure, and overall 
sensory balance, potentially affecting consumer satisfac-
tion and willingness to pay. These concerns, particularly 
those related to quality, typicity, and territorial identity, 
emerge across different stakeholder groups, but appear 
especially relevant among actors involved in safeguard-
ing collective reputation and product standards. This 
pattern suggests that risk perception in the context of 
GI innovation is not homogeneous but partially shaped 
by actors’ positions within the governance system: those 
entrusted with protecting collective reputation and prod-
uct standards tend to weigh potential threats to identity 
more heavily than potential market gains.

Experts further emphasized economic and organiza-
tional barriers, particularly for small and medium-sized 
producers, who may face difficulties accessing costly 
and complex technologies, leading to competitive asym-
metries. Additional challenges may arise along the dis-
tribution chain due to increased operational complexity 
(e.g., related to assortment management, logistics, and 
the need for targeted staff training). 

These issues could be exacerbated by regulatory 
fragmentation and uneven implementation across Mem-
ber States and the lack of harmonized standards on 
labelling, controls, and traceability, potentially generat-
ing consumer confusion and weakening trust.

Figure 2 summarizes the main drivers and barriers 
identified across the panel.

4.5 Preference for naturally low-alcohol wines

A recurring theme across both rounds was experts’ 
strong preference to produce naturally low-alcohol PGI 
wines, obtained through viticultural and enological 
practices that limit sugar accumulation or modulate fer-
mentation, rather than through physical dealcoholiza-
tion. This approach was generally perceived as offering 
several advantages, including stronger protection of sen-
sory quality, territorial identity, and the distinctive char-
acteristics of PGI wines. It was also regarded as more 
consistent with traditional production methods, better 
aligned with consumer expectations of authenticity and 
naturalness, and easier to communicate, thereby facili-
tating market acceptance. This preference can also be 
interpreted as reflecting a compromise between innova-
tion and tradition: it appears to be more strongly sup-
ported by actors more closely linked to production and 
territorial governance (e.g., Consortia and trade associa-
tions), while other stakeholder groups express more het-
erogeneous positions, suggesting different sensitivities to 
issues of product authenticity and market adaptation.

Moreover, many experts considered naturally low-
alcohol wines to be more sustainable from both an 
environmental and socio-cultural perspective. However, 
limitations in terms of feasibility also emerged, linked 
to increasing climatic variability and to the challenges 
of consistently ensuring sensory balance and stability. 
In this context, experts pointed to the need for an inte-
grated and flexible approach, combining agronomic and 
enological practices with partial dealcoholization when 
necessary.

5. DISCUSSION AND CONCLUSIONS

This study examines stakeholders’ perceptions in 
the Italian wine sector regarding the EU’s regulatory 
opening to the partial dealcoholization of PGI and 
PDO wines, within the framework of the EU policy 
on GIs. Here, coherence remains an underlying theme. 
Given the novelty of NoLo wines [21] and their poten-
tial application within PGI and PDO regulatory frame-
works, existing literature provides limited guidance for 
interpreting these findings. While technological fea-
sibility, production methods, and the growing market 
relevance of dealcoholized wines have been increas-
ingly examined in recent contributions [6], the govern-
ance implications of their inclusion within GIs schemes 
remain underexplored. Consequently, this section posi-
tions the results within the current regulatory, institu-
tional, and market context, highlighting their concep-
tual and policy implications. Figure 2. Key drivers and barriers identified by experts. 
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From the current regulatory and market context, 
the findings reflect a broader tension in the contempo-
rary European wine sector: the coexistence of increas-
ing pressure for innovation and a strong commitment to 
the protection of wine identity and territorial authentic-
ity. This pattern reflects the recent evolution of EU wine 
policy, marked by the introduction of innovations such 
as the recognition of dealcoholized and partially dealco-
holized wines, including the possibility of partial deal-
coholization for PDO and PGI wines. It also enables the 
use of fungus-resistant grapevine varieties, which have 
long been marginalized due to the traditional emphasis 
on the genetic purity of Vitis vinifera.

Dealcoholization represents a clear departure from 
traditional European wine regulation, in which alco-
hol content has historically been regarded as an essen-
tial component of wine identity [46]. At the same time, 
market analyses highlight how the NoLo wine segment 
remains structurally sensitive to issues of identity, posi-
tioning, and competitive dynamics [3].

This tension is particularly evident in Italy, where 
the regulatory framework has so far maintained a con-
servative stance toward dealcoholization within qual-
ity wine schemes [31,32], despite the opening introduced 
at the EU level. The differentiated attitudes observed 
among experts in our sample toward PGI and PDO 
wines reflect this underlying institutional asymmetry. 
The broader acceptance of partial dealcoholization for 
PGI wines appears consistent with their historically 
more flexible positioning, whereas the strong resistance 
observed for PDO wines, especially for higher-tier cat-
egories such as DOCG and related special typologies, 
highlights the strong symbolic and reputational value 
associated with these designations. In this context, deal-
coholization appears to conflict with the very definition 
of PDO wines, which are intrinsically linked to their 
territory, as it involves a process of modification and 
later adjustment of the product that may alter its senso-
ry profile and, in turn, its authenticity and heritage [6]. 
The comparison implicitly drawn by experts with other 
national experiences (e.g., France) further reinforces 
this interpretation. Rather than serving as a model to 
be replicated, the French case is viewed as a benchmark 
showing how regulatory openness can coexist with safe-
guards such as minimum alcohol thresholds and sensory 
evaluation. Overall, the debate, as reconstructed through 
this Delphi analysis, focuses less on technical feasibility, 
which is generally acknowledged, and more on the gov-
ernance and legitimacy of introducing dealcoholization 
practices within a deeply institutionalized system of GIs.

From a conceptual standpoint, partial dealcoholiza-
tion can be considered a form of “bounded innovation”. 

Stakeholders do not frame dealcoholization as a radical 
or disruptive change, but rather as a conditional inno-
vation whose acceptability depends on clearly defined 
limits and safeguards. These boundaries are product-
related (greater acceptance for PGI wines), technical 
(minimum alcohol thresholds), institutional (a central 
role for Consortia), and temporal (preference for gradual 
implementation). This framing helps explain why con-
sensus remains elusive: partial dealcoholization is nei-
ther rejected outright nor embraced unconditionally but 
negotiated as an innovation whose legitimacy depends 
on alignment with territorial identity, regulatory coher-
ence, and market credibility. From a theoretical stand-
point, this pattern of conditional acceptance is consist-
ent with what Mahoney and Thelen (2010) [28] describe 
as institutional layering: rather than displacing existing 
rules, partial dealcoholization is conceived by stakehold-
ers as an addition to the GI framework – one that must 
remain subordinate to the core principles of territo-
rial identity and collective reputation [27]. The bounda-
ries that define “bounded innovation” (product-related, 
technical, institutional, and temporal) can therefore be 
read as the conditions under which layering is deemed 
legitimate by institutional actors. Resistance is strongest 
where the institutional core is most consolidated, as in 
the case of PDO wines, and weakest where institutional 
rules are more flexible, as with PGI wines. This confirms 
that the acceptability of innovation in GI systems is not 
primarily a technical question, but a governance one.

The Delphi results also underline the central role of 
governance and actor configuration in shaping poten-
tial regulatory change. The prominence of wine protec-
tion Consortia, large production groups, trade asso-
ciations, and public institutions reflects a multi-level 
governance system in which innovation is mediated by 
institutional authority, economic capacity, and scientific 
legitimacy. Consortia emerge as pivotal actors, acting 
both as guardians of territorial identity and intermediar-
ies between producers, institutions, and markets, a role 
consistent with the literature identifying collective action 
among producers as a key determinant of GI system 
performance [27,47]. Public institutions, particularly the 
competent Ministry, retain decisive power in enabling 
or constraining regulatory evolution. Large wineries and 
retailers appear as potential drivers of innovation, while 
small producers and certification bodies are perceived 
as less influential, raising concerns about asymmetries 
in adoption. Consumers, despite strong interest, remain 
indirect actors, suggesting that market demand alone 
is insufficient to legitimize innovation in quality wine 
schemes without institutional endorsement. A further 
key insight concerns the strong preference expressed by 
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experts for naturally low-alcohol wines. This preference 
reflects broader concerns related to authenticity, natural-
ness, and consistency with traditional production meth-
ods, particularly within PGI wines. Accordingly, recent 
reviews emphasize that both pre-fermentation strategies 
and post-fermentation technologies contribute to alcohol 
reduction, but each involves trade-offs affecting sensory 
properties and sustainability performance [6]. From this 
perspective, the debate should not be framed as a strict 
opposition between natural and technological solutions, 
but rather as a search for governance mechanisms capa-
ble of balancing flexibility, identity, and consumer trust.

These findings highlight the need for carefully 
designed regulatory pathways that acknowledge both 
the opportunities and sensitivities associated with par-
tial dealcoholization, particularly in light of the recent 
European Regulation on GIs for wine, spirit drinks and 
agricultural products [48]. This Regulation reinforces the 
collective nature of GIs, strengthens the role of produc-
er groups, and emphasizes the protection of reputation, 
value creation, sustainability, and effective governance. 
Within this framework, innovation in PGI and PDO 
schemes is encouraged only when compatible with prod-
uct identity, consumer trust, and producers’ collective 
interests. Nevertheless, producing PGI and PDO wines 
with an alcohol content below the standard threshold 
inevitably requires regulatory adjustments, though with 
varying degrees of complexity and trade-offs. For par-
tially dealcoholized products, a relatively simple yet 
potentially impactful change would be to allow blend-
ing between dealcoholized and non-dealcoholized wines. 
This would increase flexibility along the supply chain 
(e.g. wineries without dealcoholization equipment could 
still produce such blends) and could improve the sensory 
profile of the final product, as the standard wine com-
ponent may help preserve the product quality. However, 
this option may raise concerns about product authen-
ticity and transparency, particularly within GI systems. 
Notably, this issue is currently under discussion at the 
OIV, and the EU may move ahead independently if pro-
gress is delayed. For naturally low-alcohol wines, two 
main regulatory pathways can be identified. The first is 
to introduce a new wine category with an alcohol range 
below the current minimum threshold (i.e., currently set 
to 8.5 - 9% ABV). While this would provide clarity and 
formal recognition, it entails significant institutional and 
political constraints, including misalignment with OIV 
standards, the need to revise EU legislation, and poten-
tial consumer confusion. The second option is to lower 
the minimum alcohol threshold for wines, either gener-
ally or specifically for GI wines. This approach appears 
more feasible within the current framework and more 

consistent with OIV provisions (as some EU examples 
already exist, such as PDO Moscato d’Asti). However, 
extending this possibility more broadly, especially below 
thresholds such as 7%, would remain challenging under 
current OIV rules and would require a strong justifica-
tion to ensure consistency with the traditional definition 
of wine and to preserve the credibility of GI systems. 
Overall, these options highlight a fundamental trade-off 
between regulatory flexibility and the protection of prod-
uct identity, suggesting that gradual and context-specific 
adjustments may be the most viable path forward.

From a sustainability perspective, dealcoholization 
partly aligns with the Regulation’s social objectives by 
supporting more inclusive consumption contexts where 
alcohol intake is discouraged [1]. However, the process 
remains energy-intensive, potentially conflicting with 
environmental goals. In this regard, naturally low-alco-
hol wines may represent, at least within PGI schemes, a 
more coherent pathway, as they better align with both 
social and environmental sustainability while preserv-
ing territorial identity. Experimental and differentiated 
approaches, supported by robust sensory evaluation and 
transparent communication, may therefore help recon-
cile innovation with the core principles of GIs. Howev-
er, further regulatory adjustments are needed to enable 
the production of naturally low-alcohol wines. From a 
research perspective, the limited empirical evidence on 
dealcoholized designation wines highlights the need 
for additional studies on consumer perception, willing-
ness to pay, and long-term reputational effects. In this 
sense, the present study represents an initial exploratory 
step, providing a structured map of stakeholder posi-
tions that can inform future empirical, experimental, 
and policy-oriented research on geographical indication 
NoLo wines. However, future research should integrate 
demand-side analyses to complement the stakeholder-
based approach adopted here, allowing for a more com-
prehensive understanding of the market acceptance and 
legitimacy of these innovations.

While the literature has increasingly acknowledged 
the potential impacts of dealcoholized wines across 
health, social, environmental, and market dimensions, 
dedicated and systematic analyses of their sustainability, 
especially within PDO and PGI schemes, remain largely 
lacking and therefore constitute a promising avenue for 
future research. This study is not without limitations. 
First, although the research design aimed to involve 
all relevant actors across the sector, the findings reflect 
the perspectives of those who agreed to contribute and 
may not fully capture the diversity of positions within 
the Italian wine system. Second, the absence of a direct 
demand-side perspective represents a limitation of the 
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study, as consumer attitudes may differ from expert 
expectations and could play a crucial role in shaping the 
future acceptance of dealcoholized PDO and PGI wines. 
Addressing this gap represents a key direction for future 
research. A further limitation concerns the limited par-
ticipation of policymakers in the panel, which may have 
constrained the representation of institutional and regu-
latory perspectives, particularly relevant given the poli-
cy focus of the study. However, the reasons underlying 
the limited participation of this group of respondents 
remain unclear. Future research should seek to more 
systematically engage policy actors, whose positions are 
likely to play a decisive role in shaping the regulatory 
evolution of partial dealcoholization within Italian GI 
frameworks.
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