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Abstract

Quotas have been extensively used in the past to stabilise and control the EU agricultural production
systems. Over the decades, markets have, however, been liberalised, and quota schemes have remained
in force for only a few sectors. The wine sector is one of them, with a quota regime shaping the

distribution of vineyards across territories and the competitiveness of the sector.

By examining the Italian case, the paper provides a preliminary analysis of th namics of the
vineyards’ inter-regional allocation after the new scheme’s establishment in 2016.
The analysis is conducted at the regional level over the 2008-2022 period C its dynamic two-
way FE with bias correction (LSDVC) models. Findings show that there wa: tion from
less to more remunerative regions, which are also the regions that ighgst-quality wines,
according to the Geographical Indication scheme, and thosegwin are more in demand by
consumers. By linking policy design with broader econd changes, the paper
contributes to the debate on how governance instrument ector competitiveness, while

reflecting on new lines of interventions in the light of th gvision of the EU scheme.

Keywords: quotas, production specialisati ly;@ine sgétor, vineyards evolution

1. Introduction

Quota-based strategies,

national and internati

evolution and

the late 1970s

eyards' regional distribution, in the wake of the bane of new vineyards introduced in

0] (Reg. n. 1308/2013).>

In 2007, a liberalisation was planned, but the decision was reversed in 2013. The decision was supported
by the statements that liberalisation would be in favour of bigger producers who would have delocalized

vineyards to higher-yield territories, increasing production and decreasing prices and quality. Since

! Among others, [2-8].

2 In this paper, we use the term quota (or quotas) to denote a maximum limit on planting authorisations, and not a limitation
on production volumes. The word vineyards refer to vineyards for wine production. Vineyards for table grapes are not
included in the quota regime and are out of the scope of this paper.

The wine sector is regulated through a sort of quota-based mechanism also in extra-EU countries, such as the USA (acreage
controls) [11].
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2016, the historical regime, based on marketable planting rights, has been replaced by the current quota
mechanism based on administrative authorisations for planting vineyards (i.e., land control).> The
scheme will be in force until 2045, with two mid-term reviews in 2028 and 2040 [13]. The recent Vision
for Agriculture and Food by 2040, and beyond, restated the effectiveness of such an approach, stating
that “the Commission closely monitors all markets and rapidly acts when market situation deteriorates”

[12] and reported that ““/... ] the wine sector required such a response” to address th alating pressure

of external shocks (e.g., climate change, trade policies) and of changes in consume

Existing literature is mainly limited to only one contribution that discusses the
a theoretical perspective, developing a theoretical model of planting rights [
without empirical evidence of post-2016 dynamics. Such scarcity of, iesf€an be attributed
to the difficulty of separating the policy effect from the massive market trends occurrlng simultaneously
and, methodologically, to the lack of a control group, given t}%all the‘ EU regions of the principal

producing countries are treated. This makes econometric evaluation extremely difficult.

This paper attempts to investigate what happened th ablis &the new quota-based system
in 2016 by looking at the inter-regional allocatiom, dynamic ineyards across Italian regions. The

analysis is conducted at the regional level awer the period and adopts a Generalised Method

of Moments (GMM) panel apprwit hetero;eneous post-2016 changes across regions.

The study focuses on Italy as a good quasi-laboratory case for the following two main reasons.

Firstly, in Italy, the wine sector is a key asset for regional economies: all the Italian regions and provinces
produce wine. Italy is the Old-World wine country accounting for the largest vineyard area, the largest
wine production in the EU [15] and a constant significant increase in terms of hectares (+0.8%) [16].*
Italy is also the country with the highest number of wines certified as Geographical Indications (GI)
(Reg. EU, 2024/1143): 528 GIs (1,620 wines in the EU) [17].°> According to the EU regulations on wine
and food quality, the presence of GIs can be considered as a good indicator of wine quality production

across territories. All Italian regions are acknowledged within the wine GI scheme.

Second, from the scheme perspective, Italy decided not to add any of the possible additional limitations

available in the framework of the EU scheme, leaving unaltered the EU policy design.

Findings reveal that, over time, there was vineyard reallocation from less to more remunerative regions,

which are also the regions that produce the highest-quality wines, according to the GI scheme, and those

3 COM (2025) 75 final: COMMUNICATION FROM THE COMMISSION TO THE EUROPEAN PARLIAMENT, THE
COUNCIL, THE EUROPEAN ECONOMIC AND SOCIAL COMMITTEE AND THE COMMITTEE OF THE REGIONS.
A Vision for Agriculture and Food Shaping together an attractive farming and agri-food sector for future generations.

*1n 2024, Ttaly was the only EU Old World wine producer that experienced an increased in terms of hectares. Spain accounted
930 thousand (-15.0%), France 783 thousand (-0.7%) and Italy 728 thousand (+0.8).

> Among them, 409 Protected Designation of Origin and 119 Protected Geographical Indication [17].
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wines that are more requested by consumers. The analysis provides evidence of a specialisation quality-
driven concentration process in viticulture within regional agricultural systems, suggesting that the
authorisation scheme did not prevent market forces from concentrating production. According to the
2012 regulation, in fact, market reallocation should not be possible given that the vineyards’ evolution
and distribution are controlled by public authorities. However, after 10 years of the establishment of the
quota-based system, regional vineyards’ allocation seems to be, at least partially, influenced by market

dynamics.

-
The discussion is informed by the EU wine regulatory context and existing wine economics literature.
aml

The descriptive evidence on interregional reallocation of authorisation, particularly from Southern
W AN

regions toward the North-East, is compelling and policy relevant. Evidence suggests that market
g pelling policy gg gt

dynamics could drive vineyard allocation towards market efficiency, responding to national and

international demand, and generating territorial and type of wine co i 8].

nnovateur) [19], such
territorial proximity can be considered as an effective strat@ f@ate competitive advantages,
especially in the short to medium term, and enhance th¢'s development of the territories
involved. Through collective learning and cross- actors, positive externalities
can be maximised [20,21]. Through this lens, ostlts would be good news, as Italian
producers found a way around potentially 1 territorial allocation and to respond to the
market. However, some relevant rem iheyards’ allocation driven by market efficiency as
it could also generate negative ‘economic, s and environmental implications for different

stakeholders.

Such dynamics may inc ise the aband@nment of vineyards in less remunerative regions and be at the

expense of small prodacers, rasting with the policy objective of maintaining vineyards also in less
attractive regio g native grape varieties.

egree of geographical concentration may hint at the capacity of the wine
al and localised changes (e.g., climate change and consumers’ preferences),
potentially ¢ long -term competitiveness of the sector and the socio-economic development
of territories. paper invites policymakers involved in European and national strategies for the wine

sector to reflect on future objectives and actions.

The rest of the paper is organised as follows. Section two summarises the contextual and policy
frameworks, while Section three presents the research design. Results are debated in Section Four. The

paper concludes with policy recommendations and final remarks in the Conclusions.
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2. Contextual framework
2.1 The vineyards quota-based policy

Since the 1960s, when the Common Market Organisation (CMO) for the wine sector was established,

several regulations have been introduced to control the extension of vineyards and the quantity and

quality of wines produced in the EU countries [22]. The overall objective of public

guarantee domestic and international market stability by avoiding imbalances b . supply and

been managed by regulatory measures [13,14]. The current system is based @ ing risations,

rs apd regions (for a

Under the authorisation scheme, every year, in each E , the total amount of new

vineyards can increase by a maximum of 1% (artt. 013), which is divided across

regions based on national criteria. If the regio wer than the available number of

hectares, the national authority can distri vine growers; otherwise, a reduction is

necessary to not exceed the ann ional imi ding Reg. (EU) No 1308/2013).°

Planting authorisations (new and r-regionally reallocated by producers, except for

some exemptions: M&A of existing yards“(the new entity assumes all rights and authorisations

linked to the pre-existi iness sales (rights and authorisations remain linked to the

business unit that is ineyards within the same wine holding.’

In addition to t n and requirements, member States have the possibility to select some
e allocation across territories more stringent [26]. These additional
restrictio ory, while each EU MS can decide to implement them and which ones.

Italy, for exa not introduce any additional criteria. For instance, in comparison with other EU
countries, in , adequate occupational skills and competence are not required for applicants (Spain,
yes); additional criteria for PDO vineyards have not been included (France and Spain, yes), and all

regions can expand their vineyards’ plantation (France and Spain, no) [26].

6 Ttalian rules of implementation establish a linear reduction of exceeding requests, on regional basis (Ministerial decree 19
December 2022 n. 649010). Since the 2016, the national reserve of planting rights has been abolished. This reserve included
planting rights that had been waived, which were then reallocated upon payment or free of charge through public calls to
specific categories of vine-growers, such as young farmers or producers in remote areas.

"EUROPEAN COMMISSION, Information on Planting Authorisations requested and granted and Planted Vine Areas 2021,
DIRECTORATE-GENERAL FOR AGRICULTURE AND RURAL DEVELOPMENT - Directorate E. Markets E.2. Wine,
spirits and horticultural products, Brussels, 3 February 2022.
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Replanting authorisations are, instead, automatically released upon request for an area equivalent to the
previous one and can be used in the same holding where the grubbing-up took place (art. 66 Reg. n.
1308/2013). However, if the agricultural activity is carried out also in other areas, where the applicant
is the tenant, replanting authorisations can also be used there, being, in principle, part of the same
agricultural holding (art. 45 of Law No. 203 of 1982). The only restriction is that the original vineyard
area must be replanted with a different agricultural production (e.g., fruit).

Planting and replanting authorisations are valid for 3 years from the date on which they were granted.

However, some exceptions also exist in this case (article 62 of Reg. (EU) 1308/20 For example, in
2023, the EU extended by one year the validity of planting and replanting autho
2024 in those regions that have been affected by extreme climatic events to p

(especially in France, Italy and Spain).

In this context, an open question remains: is it possible to realloca
answer is yes, even if we cannot bring direct evidence of strategi i ehaviours. Actors seeking
to start or expand production in a specific region, but who a in all the desired new
authorisations there due to excess demand (over 1% ire or lease an agricultural

holding in another region that already possesses vi ygiplanting authorisations. These

authorisations in less requested r€gi it i re probable to obtain the authorisation for a huge
number of hectares, and, after a ive years, move planting rights to other regions

with their authorisations.

This mechanism may r
attractive regions (15 dreas here more requested wines come from). In the medium-long run,

such dynamics n mcrease in geographical concentration and production specialisation

Sys and use changes in historical wine regions, and a general increase in the
price of Wi 1. nd). The price of land will increase, in fact, not only in the most renewable
wine territo o in less attractive ones, because buying existing vineyards to be grubbed up
permits to ov e the obstacles in obtaining new planting authorisations to be used in more promising

areas.
2.2 Vineyards quotas and regional allocation: a theoretical framework
Regional vineyards’ allocation is managed in theory through the quota scheme and, therefore, it can be

framed within the economic literature that examines the theoretical foundations of the relationship

between quotas, territorial agglomeration and regional economic systems. Existing literature suggests
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that quotas should not be expected to passively distribute activity across territories, but rather actively

interact with market behaviours.

First, from a regional development perspective, a quota-based system that allows vineyard reallocation
may amplify agglomeration forces at the territorial level. Without additional limitations, it can indirectly
lead to allocations in favour of pivotal influential regions. Wine systems will tend to cluster due to
increasing returns (i.e., more requested wines), knowledge spillovers, and shared reputation [27,28]. In

the long run, such dynamics could become self-reinforcing, and regions benefiting from market

authorisations toward high-productivity clusters, even if in principle thes
transferable.
In this sense, planting authorisations may function more as catalysts ion agross regions than
as a redistributive tool, unless explicitly designed to prevent regN ies. In recipient regions,
those attracting vineyard relocation, local economies will become %ecialised, with a growing
— W
concentration of economic value. In the short term, this process maz act as a lever for socio-economic
development, fostering a shift toward higher value-added activities, such as increased employment,
a/a= a A

A ¢
higher incomes, exports and new business opportunities [29,30]. However, in the long run, excessive
- Ak

specialisation may weaken regional resilience, reducin% the capacity to respond to external shocks (e.g.,
|
extreme climatic events) or to develop new growth paths (e.g., changes in consumer preferences)

[31,32]. For instance, how would

em and Veneto'’s regional economy be affected if
consumers stopped drinking Prosecc
As Boschma [32] state

region to accommod as is common in the literature, but as the ability of regions to reconfigure

their socio—econami

On the other hand, in donor regions, those from which vineyards are being displaced, regional economic
o W AN

systems may undergo an opposite transformation, moving away from historically rooted wine production
-_ .4

structures to develop new growth paths.

toward alternative economic activities. The main risk associated with this trajectory is the erosion of
historical grapsfarieties, traditional production practices and local cultural identities, particularly those
linked to large-scale viticulture. While some small-scale or niche productions (e.g., Marsala wine) may
persist, they are unlikely to be sufficient to preserve the economic relevance of the wine sector in these
regions [34]. This trend may affect the economic vitality of rural areas, which are often exposed to the

risk of abandonment.

Second, the rent-seeking perspective suggests that quotas create artificial scarcity while generating rents

associated with access to vineyards [35]. When allocation rules are uniform across regions, as in the case
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of the EU planting authorisation scheme in Italy, heterogeneous actors might respond by reallocating
effort toward regions where expected rents are the highest [36]. This mechanism implies that quotas on
planting rights can reinforce regional disparities: regions of origin of the most required wines are better
positioned to engage in rent-seeking activities, capture a larger fraction of vineyards, and crowd out
weaker regions. Another possible consequence, for which we cannot provide direct evidence, is to crowd
out small vine makers, while big players may benefit from such territorial concentration. The possibility
of buying vineyards and, with the conditions addressed in the paper, of moving the planting
authorisations to a more remunerative region, where land is only rented, may disco% e those producers

that are in less demanded regions from maintaining the holding, rather than selling it.

Lastly, from the sustainability perspective, if unanticipated by the policy, thesa
lead to an overexploitation of natural resources (e.g., soil, water) and co onmental

sustainability of the regional systems [37].

3. Research design
3.1 The Italian wine sector in a nutshell %

A high level of complexity characterises thej Italian ector with different pedoclimatic
n

environments, types of grapes, cultivatiofiy metho
originate a wide variety of wine gse unighieness i
the last years, the sector has experi iCT

while a decrease in red ones, even i

oduction processes [38,39] from which
intrinsically linked to their terroir [40-42]. Over
the production of white and ros¢ wines [15,38],

cconomic relevance of the highest-quality red wines remains

stable (e.g., Super Tus . This trendghas been accompanied by a geographical concentration of
vineyards in those t ries owledged by the most well-known white and sparkling wines, such as

the North-Easte i 43.,44].

e sector is also fragmented, with many economic actors involved [44]

and win activities proposed, such as enotourism [45,46]. Today, small winegrowers

increasing role of bigger actors [33,47].

From the international trade perspective, wine exports represent 12% of the total Italian agri-food
exports, accounting for 69 billion EUR and a 5.8% yearly increase [47]. Changes in foreign consumers’
preferences and trade policies are affecting the composition of the Italian wine exports, mainly in favour
of sparkling wines [48]. The presence of GI wines seems, in fact, to positively affect the

internationalisation of Italian wine regions [49].
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3.2 Data

To study inter-regional vineyards allocation dynamics, the paper relies on an original dataset on the
geography of Italian vineyards and their evolution over the 2008-2022 period.® Data on regional
vineyards come from the Agency for Agricultural Payments (AGEA), which, in Italy, is responsible for

collecting information on the extension and composition of vineyards.

Over the period under analysis, Italian vineyards have experienced an overall U-s

1), with heterogeneity across regions (see Figure Al in the Appendix for geographi ibution).

Figure 1. Area of vineyards for wine by type in Irzo 022 ctaz

m QWPSR/PDO mPGI* mNonGl

2000 2005 2008 2010 2015 2016 2017 2018 2019 2020 2021 2022

Note: Net of the vineyards already included in the PDOs.
Source: Authors’ elaboration on the AGEA dataset.

Between the beginning of 2016 and the end of 2021, 5,000 authorisations, corresponding to 9,000

hectares of vineyards, were transferred across regions (Table 1), following a concentration pathway

8 The time span is the longest available because before 2008, data on vineyards did not distinguish between PDO and PGI
wine, while some data after 2021 are not available. Data on new authorisations and vineyard distribution between Regions
available only upon request to national authorities. 20 Regions are included in the original dataset.
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(Figure 2): Sicily accounted for 56% of the hectares lost, while Veneto and Friuli-Venezia Giulia
together represented more than 90% of the of hectares obtained (5,700 hectares in Veneto and 2,800
hectares in Friuli-Venezia Giulia).” As a result, some regions have expanded their vineyards much more

than the corresponding 1% extension rate for new planting, equal across all Italian regions.

Figure 2. New authorisations vs vineyards utilisedﬁi ari

L

Fat

%
G

(191.57001,13649.69] (2)
(-93.925003,191.57001] (3)
(-315.60001,-93.925003] (3)
(-632.185,-315.60001] (2)
(-781.45001,-532.185] (3)
(-1144.765,-781.45001] (2)
(-1629.96,-1144.755] (2)
[-6284.93,-1629.96] (3)

Note: The map depicts the difference between the hectares of vineyards authorised by new planting rights and the utilised
agricultural area dedicated to vineyards for wine over the 2016-2021 period in hectares. Darker colours indicate higher values.

Source: Authors’ elaboration on the AGEA dataset.

°%, of the authorisations come from only 4 regions: Sicily (56%), Lazio (9%), Umbria (6%) and Apulia (6%).

10



289

290
291
292
293

294
295
296
297

298

299
300

301
302

303

304

305

Table 1: Hectares reallocation across regions (2016-2021)

Authorizations ~ Area Authorizations ~ Area
(Number)  (Hectares) (%) (%)
Outgoing
Italy 4.957 9.443,3 100,0 100,0
Umbria 217 594,8 4,4 6,3
Latium 390 866,5 7,9 9,2
Apulia 311 551,4 6,3 58
Sicily 2.219 5.256,9 44,8 55,7
Incoming
Italy 5.124 9.431,1 100,0 100,0
Veneto 3.460 5.761,3 67,5 61,1
Friuli Venezia Giulia 1.240 2.785,5 24,2 295
Note: Comparison of outgoing and incoming shows limited misalignments§§i t do eﬁange the result on regional

flow crossings. A

Source: Authors’ elaboration on the AGEA dataset.

Data on vineyards are complemented with a com henstographics, agricultural territorial
characteristics and socio-economic info 10n e ional level (sources: ISTAT and Farm

Accountancy Data Network). ovides, harmonised data on regional characteristics and

wine export, the FADN offers ha on the structure of the agricultural sector.

3.3 Methodology

Methodologically, we'estimat fellowing dynamic two-way fixed effects model with bias correction

(LSDVC) [50]:

ineyardsi i + P2 YR_1 By Dy + XR_, B, (D, x POLICY;) +p3;Controls; i +
P4Spatial lags;.1 +

+yi thiteis
(1)

Where i is the region, and ¢ is the year.

10 Estimating a dynamic panel model by standard within-group (LSDV) fixed effects generates inconsistent estimates because
the lagged dependent variable is mechanically correlated with the demeaned error term [51]. LSDVC estimator analytically
corrects the Nickell bias through a higher-order asymptotic expansion.

The bias correction is initiated using the Arellano—Bond estimator [52] (bias order 3) [50]. Variance-covariance estimation
is based on 1000 bootstrap replications.

The dynamic specification of the model is justified by the significance of the Wooldridge test [53].

11
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Vineyards denotes the following dependent variables for region i and time t: (i) vineyard extensions
(hectares), (i1) agricultural specialisation (share of agricultural land), (iii) regional specialisation (share
of regional surface) and (iv) production. These variables allow us to depict the spatial distribution and
potential concentration of vineyards across regions.

Vineyardsi .1 is the one-period lagged value of the dependent variable, accounting for the persistent
nature of the outcome.

Dr are NUTS2 region dummies, while Policy; is a binary variable equal to 1 in the post-policy period.

R B-(D, x POLICY,) captures heterogeneous policy effects across NUTS2 regionis; the coefficients

funds for innovation programmes, population density, employment
food and beverage industry value added, the share of agricultural
utilised agricultural area, temperature and prec1p1tat10n averages
Spatial Lags denote time-varying spatially lagged PDO v, ards and non-GI vineyards.
Because contiguity weights may generate isolated uni 1slan we define the spatial weights
matrix using inverse-distance weights based on r¢gional ¢ d row=standardise it so that spatial
lags represent weighted averages of geogrral losejaglons Spatially lagged variables capture
spillover effects from neighbourinkregions, &ﬂectingthe extent to which changes in vineyard area (or
related variables) in geographically proximate regi&ns are associated with local dynamics.

All the Controls and Spatial Lags luded with a one-year time lag. See Table 2 for the

description and source he variabl@s and Table A1 for the descriptive statistics.

Lastly, y; captures regi c fixed effects, A« captures year fixed effects, while ¢;, is the idiosyncratic

error term.

a a \
This specification identifies, therefore, heterogeneous post-2016 changes across regions, while
absorbing 'Mlant regional heterogeneity and common macroeconomic shocks and aggregate
trends affectingiall regions simultaneously.

We clarify that this approach does not identify an average causal effect of the policy in the absence of

an untreated control group, but rather differential impacts consistent with region-specific exposure.

Table 2: Definition and source of variables

Variable Definition Source
Control variables

12
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Population density

Absolute value of the average
population per square kilometre

Authors’ elaboration from
data of the Italian National
Institute of Statistics, ISTAT

Employment rate

Share of residents of working age
15 years or over

Italian National Institute of
Statistics, ISTAT

Higher education rate

Share of secondary and tertiary
education

Italian National Institute of
Statistics, ISTAT

Exports Value of exports — mln EUR Italian National Institute of
Statistics, ISTAT

Share of food and beverage industry Share of Gross Value Added of the Italian National Institute of

value added food and beverage sector Statistics, ISTAT

Share of agricultural value added.

Share of Gross Value Added of the
agricultural sector

Italian Nationad Institute of
Statistics, IST

Utilised agricultural area

Total area taken up by arable land,
permanent grassland, permanent crops
and kitchen gardens used by the
holding, regardless of the type of
tenure or of whether it is used as a
part of common land

Farm Accountanc
(FADN)

Amount of CAP funds for innovation
programmes

Value of CAP funds received for
innovation activities through the
Second Pillar (EUR)

ncy Data Network

Agritourism density

Number of farms that offer
agritourism activities per squarg
kilometre (regional)

Unit value of GI wine exports

Unit value of GI exports (E

Unit value of non-GI wine exports

Unit  value
(EUR/Kg)

of Italian National Institute of
istics, ISTAT

data of Italian National Institute of
Statistics, ISTAT

PDO vineyards - spatial lags of
neighbouring regions

PGI vineyards - spatial lags of
neighbouring regions

Agency for Agricultural Payments
(AGEA)

Non-GI vineyards - spatial lags of
neighbouring regions

Agency for Agricultural Payments
(AGEA)

ard area in neighbouring
palities in the previous year (ha)

Agency for Agricultural Payments
(AGEA)

Time lags of outcome varia

e variables in the previous year

t-1

Authors’ elaboration from
data of the Agency for Agricultural
Payments (AGEA)

Temperature erage regional temperature Italian National Institute of
(Celsius) Statistics, ISTAT

Precipitation Average regional precipitation Italian National Institute of
(millimetres) Statistics, ISTAT

Outcome variables

Land dedicated to vineyards (th ha) —
total, PDO, PGI and non-GI

Agency for Agricultural Payments
(AGEA)

Share of vineyard in the regional
utilised agricultural area

Authors’ elaboration from
data of the Agency for Agricultural
Payments (AGEA)

Wine production

Quantity of wine — (th hectolitres)

Note: Control variables are included with a one-year time lag.

13
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3.4 Limitations

We acknowledge that inference remains subject to the constraints of a small-N setting. Coefficient
estimates and standard errors should be interpreted with appropriate caution to avoid over-interpreting

results that are only marginally statistically significant.

Separating the policy effect from simultaneous market trends and, therefore, in identifying a causal
policy effect, is a key limitation of the study. The policy structure, in fact, does not permit us to adopt
policy evaluation approaches based on the comparison between treated and untreatd@units. The fact that
all the Italian regions are treated at the same point in time limits the possibility o a Propensity
Score methodology, as we do not have untreated units. In addition, the fact that the scheme has been

implemented at the EU level makes a Synthetic Control approach infeasible, as we do not have countries

that have not been treated and that can be used as a donor pool. All the EU regions should, in fact,

, both static and

staggered, cannot be implemented as Italian regions have beefiytrcated me point in time. In
ageregated level of analysis is limited

pe of grapes (i.e., GI or wine

grape) at a more disaggregated level of analysis (i ’ ipalities) are not available.

The extension of the analysis to ot also strongly conditioned by data provision. The
methodology we employed necessita data on socio-economic regional characteristics and
agricultural sector feat set of information on the type of vineyard distribution.
Unfortunately, ha i a about vineyard distribution across regions and GI types (i.e.,
PDO/PGI/non- i y the EU. Each country can decide if, and in which manner, to

make,them availa om. For instance, in the case of Italy, AGEA authorises only national

feasible.

In this paper, we rely on the GI scheme as our reference measure of quality. The analysis could benefit
from using alternative indicators for wine quality, but they face important limitations in terms of data
availability and interpretation. For example, data on consumer liking and expert liking are, firstly,
difficult to reconstruct consistently over time and, secondly, they cover only a selected list of wines. In

addition, at present, there is no official available database collecting wine rankings from different guides
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(e.g., Robert Parker, Gambero Rosso) or from consumer surveys, although such a resource would be

extremely valuable for researchers in wine economics.

4. Results

Table 3 shows post-2016 changes across regions in vineyard extension in absolute es. To discuss

regional differential impacts, we select Veneto as the baseline region given its rele the Italian

each region differ relative to Veneto.

All regions show negative and statistically significant coeffici s, indicating that the

increase of the absolute amount of vineyard area is consisten dfthan in Veneto (Column 1).
s, such differences highlight
that some regions have the capacity and the possibility o planting authorisations than
the established ones. In this sense, estimations comfirm that 'V o has extended vineyards more than

the rest of the country [22,47].

Heterogeneous patterns emerge p_distinguishing by quality GI segments, signalling a regional

The expansion of PDO yineyards is, 1 t, significantly weaker outside Veneto (Column 2), while PGI
vineyards expanded m i aer regions (Column 3). On the one hand, this dynamic is
consistent with the i f high-value Veneto PDO wines in Veneto [47] and, more in general,

confirms that, | conditions, the GI scheme works as an attractive market force for the

win ctor(ls >t

specific set of production assets [54,55] and the economic benefits generated by this quality scheme
_ .S

, in fact, attractive not only for their terroir, but also for the community-

[45,56], such ‘as prosperous economic conditions [30,57], innovation dynamics [58,59], and
internationalisavtion [60,61].'? Literature demonstrated that GIs can be assumed as a proxy of cooperative

territories capturing the tangible and intangible assets (e.g., informal networks) [30,63] that are assumed

' Piedmont is the first region for the number of GI wines (60) accounting for 1.180 min EUR, while Tuscany is the second
one (58) accounting for 1.139 min EUR.

12 For example, looking at PDO wines, in 2023, one hectare in the Barolo area (Langhe, Piedmont) has a minimum land value
of 250 thousand EUR and a maximum of 2 million; one hectare in the Prosecco DOCG area (Veneto) has a minimum land
value of 300 thousand EUR and a maximum of 600 thousand EUR; one hectare in the Etna area (Sicily) has a minimum land
value of 45 thousand EUR and a maximum of 95 million. Conversely, one hectare for table wine ranges from 265 to 150 in
Veneto, while from 20 to 40 in Sicily (source: Indagine sul mercato fondiario[62]).
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to be crucial in supporting economic development [64]. Drawing on these arguments, vine makers may
benefit from locating their vineyards in successful GI territories [54].!3

On the other hand, however, taken together with the general increase of vineyards (i.e., in absolute
terms), the result highlights a potential concentration pattern in favour of those regions already involved
in successful PDO productions, which may also benefit from attracting additional vineyards. In other

words, in the long run we could imagine a process of increasing regional divergenceéawhere regions with

a strong PDO orientation continue to strengthen their position and capture higher val duction, while

other regions may increasingly specialise in lower-quality or less strictly certified the wine

market. Abruzzo and Marche are examples of this potential trend.

Non-GI vineyard patterns are more stable, with several non-sig ts (Jelumn 4). Such

eness 1n national

States” (Recital 54 of Reg. n. 1308/2013), such
these wines was historically managed by lar

power in favour of individual holdings [6

, where leading regions consolidate high-value production, while

quality segments.

Table 3: Vinegards — absolute values
Vineyards — | Vineyards — | Vineyards — | Vineyards —
total PDO PGI non-GI
@) ) 3) “4)
NUTS2#Policy
Abruzzo -3.75%** -15.5%** 10.5%** 3.65
0.74) (2.86) (3.86) (3.4%)
Basilicata -3.85%** -15.7%** 8.91** 3.35

B s important to highlight that this dynamic should not be taken for granted, as producers could prefer to plant vineyards
in non-GI areas to avoid the strongest restrictions imposed by GI Product Specifications (PS) in terms of yield and quality
requirements. Existing theoretical studies on the consequences of the GI scheme did not address then authorisation scheme
mechanism and, typically, focus on a single region, rather than on a country (e.g. [65]).
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(0.82) (3.18) (4.30) (3.87)
Calabria -3.88%** -16.9%** 13.0%** 1.19
(0.81) (3.00) (4.05) (3.72)
Campania -4.34%%% =13.2%%* 9.88** 0.29
(0.80) (2.99) (4.10) (3.64)
Emilia-Romagna -4.04%** -16.8%** 6.12 3.84
(0.86) (2.85) (4.04) (3.64)
Friuli-Venezia Giulia -4.46%** -19.0%** 8.87* 7.14
(0.91) (3.49) (4.95) (4.52)
Latium -3.44%** -16.5%** 12.4*** -2.26
(0.97) (3.28) (4.38)
Liguria -4.96%** -16.5%** 8.28*
(0.87) (3.30) (4.52)
Lombardia -3.61%** -17.9%%* 10.2**
(0.87) (3.19) (431
Marche -4.20%%% -16.6%** 6.34
(0.81) (2.96) 4,04
Molise -3.99%** -15.4%**
(0.80)
Piedmont -4.70%**
(0.80)
Apulia -2.54%**
(0.80)
Sardinia -4.20%**
Sicily S -8.07* .
7 (4.23) (3.77)
Toscana ok 7.43* 2.17
(4.20) (3.79)
Trentino-Alto Adige -19.4%** 7.44 7.29
3.51) (4.89) (4.45)
Umbria -18.0%** 11.0%** 1.39
(3.04) (4.19) (3.81)
-4.73%** -17.2%** 9.08%** 4.23
(0.78) (2.98) (4.05) (3.66)
v v v v
v v v v
v v v v
v v v v
280 280 280 280
20 20 20 20

Note: ***p < 0.
NUTS2xPOLICY interaction. Initial estimator: Arellano-Bond (AB). Bias correction: bias(3). Bootstrapped (1000) standard

, ¥*p < 0.05, *p < 0.1. Reported coefficients are region-specific POLICY effects estimated via

errors in parentheses.

Vineyards are expressed in thousands of hectares.

To better investigate the regional specialisation toward the wine sector, we look at the share of vineyards
on the regional Utilised Agricultural Area (UAA) (Table 4). Table 4 provides evidence of a trend of

geographical concentration of vineyards given that most of the coefficients are negative and statistically
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significant, indicating that the increase in the share of regional agricultural land devoted to vineyards is
consistently stronger in Veneto than in the rest of Italy (Column I), especially in the case of PDO
vineyards. This indicates that most of the regions show a smaller increase in the share of vineyards over
the total surface and, in addition, over the regional agricultural area. Evidence reflects, therefore, a
national trend of regional agricultural specialisation toward viticulture in regions with comparative
market-driven advantages in attracting vineyards (e.g., production of white and sparkling wines that are
the most requested) [47]. Conversely, other regions are experiencing a decline in vineyards’ relevance

in comparison with other crops, such as the case of Sicilian tropical fruits [68].

Table 4: Share of vineyards on regional Utilised Agricultural Area surface

Share of Share of
vineyards — PDO
regional vineyards —
UAA regional
(1) UAA
2
NUTS2#Policy
Abruzzo -0.88%* -0.10
(0.35) (0.26)
Basilicata 0. 0.30
0.2 (0.28)
Calabria 0.96*** -0.38
(0.25) (0.27)
Campania 0.42 -0.16
(0.26) (0.27)
Emilia-Romagna -1 13%** 0.22 0.38
| (0.31) (0.25) (0.27)
Friuli-Venezia Giglia -1.08*** 0.41 0.47
(0.37) (0.31) (0.33)
Latium -1.04%** 0.52* -0.057
(0.35) (0.27) (0.29)
Liguria -0.92%** 0.29 0.11
(0.40) (0.35) (0.28) (0.30)
omba -0.62 -1.12%%* 0.44 0.30
(0.39) (0.34) (0.27) (0.28)
Ma -0.66* -0.99*** 0.24 0.26
(0.36) (0.31) (0.25) (0.26)
e -0.56 -0.88*** 0.55** 0.0072
(0.36) (0.31) (0.25) (0.27)
Piedmont -0.62* -0.93%** 0.33 0.20
(0.34) (0.31) (0.24) (0.25)
Apulia -0.63* -0.80** 0.32 0.016
(0.37) (0.33) (0.26) (0.27)
Sardinia -0.68* -1.01*** 0.58** -0.022
(0.36) (0.31) (0.25) (0.26)
Sicily -0.65%* -0.38 -0.28 0.21
(0.37) (0.32) (0.26) (0.28)
Toscana -0.44 -0.91%** 0.36 0.19
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(0.37) (0.32) (0.26) (0.28)

Trentino-Alto Adige -0.89** -1.37%** 0.18 0.56*
(0.43) (0.37) (0.30) (0.32)

Umbria -0.71* -1.04%*** 0.52%** -0.030
(0.37) (0.32) (0.26) (0.28)

Valle d’Aosta -0.66* -0.93*** 0.32 0.19
(0.36) (0.31) (0.25) (0.27)

Controls and spatial lags v v v v

Pre-trend v v v v

Regional FE v v v v

Year FE v v v

Observations 280 280 280

Groups 20 20 20

Note: ***p < 0.01, **p < 0.05, *p < 0.1. Reported coefficients are region-specific POQLIC
NUTS2XPOLICY interaction. Initial estimator: Arellano-Bond (AB). Bias correction: bias(3)
errors in parentheses.

Vineyards are expressed in thousands of hectares.

positive in the case of PGIs (Column 2), highligh
production toward PGI segments (e.g., Cala ese findings validate the quality-driven

allocation process highlighted in_the case , where leading regions consolidate high-

value production, while others a. ugh e quality segments.
Table 5: Share of GI and non-GI vi 0 ional vineyards
vineyards — | Shareof |
PDO Vlneyarczls - PGI non-GI
‘ (1) @ (3)
#Policy

Abru -0.19* 0.26** -0.0013
(0.10) (0.10) (0.12)

-0.16 0.046 0.24*

(0.11) (0.12) (0.14)

alabria -0.23** 0.62%** -0.22*
0.11) 0.11) (0.13)

Campania -0.041 0.22%%* -0.12
0.11) 0.11) (0.13)

Emilia-Romagna -0.13 0.042 0.11
0.11) 0.11) (0.13)

Friuli-Venezia Giulia -0.24* 0.10 0.16
(0.13) (0.14) (0.16)
Latium -0.21%* 0.30** -0.096
(0.12) (0.12) (0.14)

Liguria -0.051 0.13 -0.011
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(0.12) (0.12) (0.15)

Lombardy -0.24%** 0.20* 0.092
(0.12) (0.12) (0.14)
Marche -0.13 0.044 0.13
(0.11) (0.11) (0.13)
Molise -0.16 0.18* 0.11
(0.11) (0.11) (0.13)
Piedmont -0.13 0.14 0.056
(0.10) (0.10) (0.12)
Apulia -0.17 0.27** -0.0044
(0.11) (0.11) (0.1
Sardinia -0.20* 0.30%**
(0.11) (0.11)
Sicily -0.016 0.030
(0.11)
Toscana -0.16
(0.11)
Trentino-Alto Adige -0.22*
(0.13)
Umbria -0.26**
(0.11)
Valle d’Aosta -0.18*
(0.11)
Controls and spatial lags v
Pre-trend v
Regional FE v v
Year FE v v
Observations 280 280
Groups 20 20

Note: ***p < 0.01, **p < 0.05, *p <
NUTS2xPOLICY interaction. Initial estimat;

errors in parentheses.

Vineyards are expressed i of hectares.

sector, accountiilg for 30% of the economic value of the regional wine sector and registering a constantly
impressive increase in production and demand [47]. From the economic perspective, such success has
generated economic benefits and value creation through proximity spillovers at the local level [69]. At
the same time, however, the Prosecco miracle has demanded expansion and conversion of land use [70],
generating some socio-economic and environmental conflicts [71]. Studies have, in fact, demonstrated
that vineyard expansion replaced traditional cropland, grassland and woodland, generating soil erosion

and biodiversity degradation. At the same time, the expansion and the concentration of vineyards may
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increase environmental pollution, consequently generating social exclusion and an increased

depopulation of hills [70,72].

The Prosecco production has sharply increased over the last decades [73], following a boom in consumer
demand that is still not well understood in marketing circles or by economists. Unfortunately, we do not
have specific data on national or international demand to test the inter-regional reallocation of vineyards
towards regions that are characterised by the most demanded products. Nevertheless, we can only look

at wine production. The negative and statistically significant coefficients for almagt all regions indicate

one hand, this result confirms the regional specialisation patterns; on
production dynamics (7able 6), which were less evident from vineyard estiia cxample, while

PDO wine production was significantly stronger in Veneto (Column

strongly outside Veneto (Column 3). A

Leaving the discussion about the reasons for the reputation of Prosecco wine outside of this paper, and

taking all the results together, the findings are compatible Mthesis that the policy quota

system does not fully constrain market-driven concentration. This reinforces existing structural
w . A v

differences within the Italian wine sector, with Veneto, for example, consolidating its position as a
y )

leading region in PDO-based wine production.
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Table 6: Wine production

. . PDO wine PGI wine Non-GI wine
Wine production . . .
) production production production
() 3) “)
NUTS2#Policy
Abruzzo -1,71%%* -1,07%** 678*** 644***
(395) (279) (217) (224)
Basilicata -2, 41%%* -1,12%%* 637*** 129
(441) (288) (234) (247)
Calabria -2, 20%** -99 1 *** 683***
(430) (290) (231)
Campania -2,65% %% -1,16%** S588***
(423) (290) (223)
Emilia-Romagna -1,95%** -826%*** 58 HH*
(417) (292)
Friuli-Venezia Giulia -1,19%* -514
(513) (340)
Latium -2, 24 %% -063***
(471) (259)
Liguria -2, 13%%* 186
(468) (264)
Lombardy -2,03%#* 253
(447) (250)
Marche -2, 20%** 175
(225) (234)
Molise 756%** 362
(221) (230)
Piedmont T24%** 59.4
(210) (218)
Apulia 885*** 2,65%**
(233) 271)
Sardinia -965%** 694*** 178
415) (289) (222) (230)
Sicily -1,93%** -679** 436* -342
(432) (279) (232) (244)
Toscana -2 2Dk H* -840%** 684*** 140
(442) (302) (234) (246)
-1,63%** -572* TO8*** 189
(515) (341) (271) (293)
=2, 17%** -833Hk* 642%*** 113
(440) (298) (233) (245)
-2, 32%** -1,07%** 681 *** 190
(420) (297) (221) (234)
Controls and spatial lags v v v v
Pre-trend v v v v
Regional FE v v v v
Year FE v v v v
Observations 280 280 280 280
Groups 20 20 20 20

22



488
489
490
491
492

493

494

495
496
497

498
499
500
501
502

503

504

505
506
507

508
509
510
511
512
513
514
515
516
517
518
519
520

Note: ***p < 0.01, **p < 0.05, *p < 0.1. Reported coefficients are region-specific POLICY effects estimated via
NUTS2xPOLICY interaction. Initial estimator: Arellano-Bond (AB). Bias correction: bias(3). Bootstrapped (50) standard
errors in parentheses.

Wine production is expressed in thousands of hectolitres.

4.1 Robustness checks

To assess the stability of our baseline LSDVC estimates, we conduct a series of robustness checks.

First, we vary the order of bias correction from one to three [50]. Second, we compa SDVC estimates

with those obtained via the Driscoll-Kraay fixed-effects estimator [74], which produeesstandard errors

Coefficients show opposite signs in comparison with main results a Specifidations, which is

broadly consistent with the main results, although the placebo exergise sh intetpreted with caution
S

given the observational nature of the data and the small num

Table A3). %
5. Policy recommendations and conclusions <

amics of{inter-regi llocation of vineyards in Italy after the

he ffefing very preliminary evidence to reflect on the

even if we cannot conclude for policy-caused effects.

This paper investigated the dyn

distribution of Vineyﬁ is's d by market dynamics. This evidence opens the debate about whether

the current quota-based system should be modified in the light of the trade-off between territorial balance

61’1688)

On the one hand, the economic systems of regions attracting vineyards could become highly specialised,
with increasin;conomic benefits in the short and medium run, while potential risks in the long run. An
excessive degree of specialisation could, in fact, increase environmental (e.g., pathogenic grapevine
diseases, agrobiodiversity) and socio-economic vulnerability (e.g., market turbulences for specific
products). Concentration trends may, therefore, anticipate a reflection on the need to take “into account

environmental concerns [...] maintenance of biodiversity and the upkeep of the countryside” (Recital 38

of Reg. n. 1308/2013).
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On the other hand, the abandonment of historical production in some regions may undermine the local
economic competitiveness of the wine sector, the presence of historical grape varieties and the cultural

identity of areas with a traditional wine vocation.

To prevent market-driven concentration, policymakers should consider adopting stricter allocation
requirements. For example, they could limit the reallocation of authorisations across PDO areas or tie
authorisations to regions rather than individual holdings. At the same time, care must be taken to avoid

excessively constraining market dynamics. Such top-down, one-size-fits-all intervéfiion is, in fact, not

always suggested by the economic literature, as excessive planning could ultimatel the sector’s

ability to adapt to unexpected shocks and changing market trends.

Conceptually, additional quota allocation criteria could help to ensure a m@te balance bution of

a -
vineyards across territories, but it could block the concentration driven bz market efficiency as additional
N 4
policy restrictions might reduce the wine sector’s competitiveness. At the same time, market dynamics
could penalise vulnerable areas and stakeholders, such as smallig diim-s producers and family

farmers. A

The possibility of moving the planting authorisations to more remunerative regions, with the conditions
A W a A
addressed in the paper, may discourage those producers that are in less demanded regions to maintain
o ‘ ~—
the holding, rather than to sell it, especially in less remunerative and less productive regions (such as the
| Ul
South of Italy). At the same time, a geographical concentration and scale relevant for a global brand
y) & 8 p‘ ] 8
(e.g., Prosecco) may generate a mismatch in business models among small and big players despite
geographical proximity [29]. w
To be less exposed to market-driven allocation mechanisms, small producers could be incentivised to
4R A )
cooperate and implement shared forms of business. Wine cooperatives, which are still a major player in
w o a
the Italian wine sector [44,47], are a concrete example. Where cooperatives are well established,
a WL
affiliated producers can, in fact, sell their grapes at a fair price within the cooperative framework and
a a A -
rely on strong local networks [45,75,76]. These conditions may provide stable income opportunities and
o W v

reduce farmers’ reliance on market-led land reallocation, mitigating viticultural decline.

The liberalisation of the vineyard market is clearly not on the next EU agenda, and surplus prevention is
once again considered essential to maintain the competitiveness of the wine sector. The High-Level
Group of EU Commission on Wine Policy has just underlined the necessity to put more in coherence the
overall set of wine policy measures for the management of the production potential to control production
levels and prevent price turbulences.'* The new EU GI Law increased the role of producers in this sense,

by leaving GI Consortia the possibility of setting a “production plan” aiming at having enough

14 High-Level Group on Wine Policy, Policy Recommendations for the Future of the EU Wine Sector, December 2024.
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production to respond to consumers’ demand, without reducing prices (Reg. (EU) 1143/2024). Based on
the new regulation, Consortia, as recognised producer groups, can request binding rules for the
regulation of supply of products designated by a GI (art.33). The objective of the regulation is, in fact,
to increase the Consortia’s governance function of supply chains. In the sector under analysis, this reform
introduces a different approach for which the real volume control happens at the GI level and not (at
least not only) at the planting authorisation level. Territories involved in the GI scheme will be, therefore,
affected by two different control mechanisms, the former designed at the EU level by governments,
while the latter at the local level by producers. On the one hand, this strategy can he‘lp @chieve market
efficiency, avoiding price decline and excessive wine reserves. Production plans- are, g fact, more
flexible than the authorisation scheme, and they can be yearly updated to mld % time.zi market
dynamics. On the other hand, it will generate a multilevel governance of the wine sector that could be

a . W\ &y

capable of applying in tandem private agreements (production plan) and Eublic regul%ns. A high level

of coordination among public institutions (EU, national and regional) and producers become essential.

From this perspective, it is crucial, in the short term, to carefu onsideration the limits of the

current allocation mechanism and to open the debate a ed for different strategies to

succeed in taking together sectoral private interests t 1al balan@s, An anticipatory government

system approach [77] based on territorial and i ristics, such as those proposed by
Caravaggio et al. [78] for rural develop un on, can offer benefits for policy design.

in facthbenefit from ex-ante allocation tools to better advance

Policymakers and practitioners
towards policy’s objectives (e.g., t equilibrium) and efficiently distribute benefits

across producers and territories.

Community-led and terri i entions could help in this direction. They might contribute to
optimising the auth@iSation ibution not only from the market perspective, for which top-down
management c fficient, but also from the social and cultural one [78]. Place-based
ional economic systems to address specific local challenges (e.g.,
nean areas), while local producers should be more conscious of new business

ine sector in the medium and long run (e.g., bilateral trade agreements) [79].

At the same e, sectoral characteristics (e.g., type of grapes, holding’s structure, cooperative
participation) should also be considered in policy design. For instance, monoculture and intensive
production, maybe more economically profitable but with less landscape value, may, for instance, reduce
the attractiveness of territories for citizens and tourists [80], affecting the income diversification of local

actors.
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762  Appendix

763  Figure Al: Area of vineyards for wine by quality type and geographical area, 2000-2022 (hectares)
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765  * Net of the vineyards already‘inéladed in the P&S. Values are in ha.

766  Source: Authors’ elaborations on the dataset.
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768

769

Table A1: Descriptive statistics

Variable Mean Sd Min Max

Control variables
Population density 194.09 111.29 6.74 426.27
Employment rate 44.02 6.93 30.34 55.59
Higher education rate 0.12 0.02 0.08 0.21
Exports 20068.04 27105.20 324.98 136513.20
Share of food and 0.02 0.02 0.001 0.19
beverage industry value
added
Share of agricultural 0.03 0.01 0.01 0.06
value added
Utilised agricultural area 18307.10 9755.46 1317.54 50296.45
Amount of CAP funds 4213.18 25318.35
for innovation
programmes

Agritourism density
Unit value of GI wine
exports

Unit value of non-GI
wine exports

PDO vineyards - spatial
lags of neighbouring
regions

PGI vineyards - spatial
lags of neighbouring
regions

Non-GI vineyards -
spatial lags of
neighbouring regions
Temperature
Precipitation

Vineyard extensions -
total

Vineyard extensions -
PDO

Vineyard extensions -
PGI

Vineyard extensions — 12.28 0 82.04
1.83 1.48 0.02 7.25
0.95 0.94 0.02 5.44
0.38 0.64 0 4.15
Vineyard special 0.49 0.77 0 6.01
—non-GI
Wine production - total 2390.93 2694.41 9.75 12865.55
Wine production - PDO 984.05 1359.16 8.25 9173.33
Wine production - PGI 679.77 999.69 0 4846.35
Wine production — non- 727.09 1205.28 0 6925.49
GI

Note: Vineyards are expressed in thousands of hectares. Wine is expressed in thousands of hectolitres.
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Table A2: Placebo test, fake treatment time (2008-2016) — Absolute values

Vineyards — Vineyards — | Vineyards — | Vineyards —
total PDO PGI non-GI
Q) 2 3) “)
NUTS2#Policy
Abruzzo 3.74%** 15.4%** -10.4%** -3.51
(0.75) (2.86) (3.90) (3.50)
Basilicata 3.82%*x* 15.8*%** -9.05%* -3.38
(0.83) (3.17) (4.32) (3.89)
Calabria 3.91%** 16.9%** -13.0%**
(0.82) (3.01) (4.08)
Campania 4.32%** 13.2%** -9.95%*
(0.81) (2.97)
Emilia-Romagna 4.06%** 16.7***
(0.87) (2.85)
Friuli-Venezia Giulia 4.45%** 19.2%**
(0.92) (3.49)
Latium 3.46*** 16.5%*% .
(0.99) (4.04)
Liguria 4.95%** -4.64
(0.88) (4.13)
Lombardia 3.64%** -4.27
(0.88) (3.91)
Marche -5.87
(3.65)
Molise -1.82
.03) . (3.64)
Piedmont 17.1%%* -9.21%* -3.27
(2.83) (3.84) (3.46)
Apulia 14.4%** -9.91** -1.69
(3.03) (4.21) (3.65)
Sardinia 4.20%** 17.4%%* -11.4%%* -2.02
(0.82) (2.98) (4.03) (3.60)
4.44%** 4.23 8.20* -3.31
(0.98) (2.86) (4.28) (3.80)
3.32%*x* 16.6%*** -7.52% -2.21
(0.88) (2.94) (4.23) (3.81)
4.96%** 19.4%** -7.63 -7.34
(0.95) (3.50) (4.91) (4.47)
4.25%%* 18.1%** -11.0%** -1.78
(0.86) (3.06) (4.23) (3.83)
4.71%** 17.3%** -9.24** -4.43
(0.80) (3.00) (4.09) (3.67)
Controls and spatial lags v v v v
Pre-trend v v v v
Regional FE v v v v
Year FE v v v v
Observations 280 280 280 280
Groups 20 20 20 20
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771  Note: ***p < 0.01, **p < 0.05, *p < 0.1. Reported coefficients are region-specific POLICY effects estimated via
772 NUTS2xPOLICY interaction. Initial estimator: Arellano-Bond (AB). Bias correction: bias(3). Bootstrapped (1000) standard
773  errors in parentheses.

774  Vineyards are expressed in thousands of hectares.

775

776  Table A3: Placebo test, fake treatment time (2008-2016) — Share of regional UAA

Share of Share of ppo | Share of PGI | Share of non-
vineyards — vineyards — vineyards — @I vineyards
regional surface | regional surface regional
(1) 2) surface
(€)]
NUTS2#Policy
Abruzzo 0.86** 1.03%**
(0.36) (0.31)
Basilicata 0.32 0.86%**
(0.38) (0.32) .
Calabria 0.73** 1.09%** 0.36
(0.27)
Campania 0.17
(0.27)
Emilia-Romagna -0.38
(0.27)
Friuli-Venezia Giulia -0.47
(0.32)
Latium 0.047
(0.29)
Liguria (0.92%** -0.29 -0.11
(0.35) (0.29) (0.30)
Lombardy 1.]2%** -0.44 -0.31
(0.34) (0.27) (0.28)
Marche (0.99%** -0.25 -0.26
0.37) (0.31) (0.26) (0.26)
Molise 0.52 0.87*** -0.56** -0.013
(0.37) (0.31) (0.25) (0.26)
Piedmont 0.58%* 0.92*** -0.35 -0.20
(0.35) (0.30) (0.24) (0.25)
0.64* 0.79** -0.32 -0.022
(0.38) (0.33) (0.26) (0.27)
Sardini 0.64* 1.02%** -0.57** 0.014
(0.37) (0.31) (0.25) (0.26)
Sicily 0.64* 0.38 0.29 -0.21
(0.39) (0.31) (0.27) (0.28)
Toscana 0.44 0.90%** -0.37 -0.19
(0.38) (0.31) (0.27) (0.28)
Trentino-Alto Adige 0.88** 1.37%%* -0.20 -0.56*
(0.44) (0.37) (0.31) (0.32)
Umbria 0.67* 1.05%** -0.51* -0.00028
(0.38) (0.32) (0.27) (0.28)
Valle d’Aosta 0.61 0.93*** -0.33 -0.20
(0.37) (0.31) (0.26) (0.27)
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778
779
780
781

782

Controls and spatial lags v v v v
Pre-trend v v v v
Regional FE v v v v
Year FE v v v v
Observations 280 280 280 280
Groups 20 20 20 20

errors in parentheses.

Vineyards are expressed in thousands of hectares.

Table A4: Regression with Driscoll-Kraay standard errors — Absolute values

Vineyards — | Vineyards — | Vineyard ards
total PDO I non-
(1) @
NUTS2#Policy

Abruzzo -4.48*** 2.87
(0.46) (2.14)

Basilicata -4.63%** 3.96*
(0.67 (2.00)

Calabria 14.1 1.03
(3.43) (3.60)

Campania 10.9%** -0.23
. (3.38) (2.149

Emilia-Romagna -19.0%** 6.19 3.80
(5.44) (3.56) (2.50)

Friuli-Venezia Giulia -20.7%* 8.22% 7.99
(7.14) (3.93) (4.56)

Latium -4 47HH* -19.6%** 13.6%** -2.44
(1.01) (4.98) (3.80) (2.51)

Liguria =571 %% -19.5%** 8.84%* 5.02
(0.55) (5.99) (4.01) (3.83)

-4.45%** -21.0%** 10.9%** 4.39*

(0.64) (5.96) (3.48) (2.34)
-5.05%** -20.1*** 7.42% 6.53**

(0.56) (4.78) (3.54) (2.89)

-4.778*** -19.2%** 10.8%** 2.06

(0.56) (5.09) (2.64) (1.66)

-5.59%** -20.5%** 10.0%** 3.16

(0.77) (5.38) (3.50) (2.26)

Apulia -3.40%** -17.3%** 11.3%** 0.53
(0.72) (5.13) (3.74) (2.88)

Sardinia -4.96%** -20.5%** 11.6%** 2.16
(0.82) (5.18) 3.77) (2.23)

Sicily -5.55%*%* -5.00 -11.5% 3.08
(1.09) (3.46) (6.37) (5.11)

Toscana -4.23%** -18.7*** 8.69%** 1.23
(0.70) (4.44) (2.54) (2.38)

Trentino-Alto Adige -5.62%%* -21.8%* 7.88% 7.24

Note: ***p < 0.01, **p < 0.05, *p < 0.1. Reported coefficients are region-specific POLICY effects estimated via
NUTS2xPOLICY interaction. Initial estimator: Arellano-Bond (AB). Bias correction: bias(3). Bootstrapped (1000) standard
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784
785
786
787
788

789
790

791
792

(0.71) (7.41) (3.93) (4.26)
Umbria 5. 10%** -20.5%** 11,9%%* 1.72

(0.54) (5.67) (3.64) (2.25)
Valle d’Aosta -5.42% %% -20.6%** 9.98** 4.98*

(0.54) (5.68) (3.69) (2.57)
Controls and spatial lags v v v v
Pre-trend v v v v
Regional FE v v v v
Year FE v v v v
Observations 280 280 280 0
Groups 20 20 20
R2 0.96 0.88 0.72

Note: ***p < 0.01, **p < 0.05, *p <0.1. Vineyards are expressed in thousands of hectares.
Cross-section dependence in panel time-series data has been tested with the Pesaran [81] O
Standard errors are estimated following Driscoll and Kraay [74] with a lag trunc

alternative lag truncation parameters in the Driscoll-Kraay estimator, with standard €rri

lag(3) yielding consistent significance levels across all specifications.

Table AS: Regression with Driscoll-Kraay stand orSi Shargof regignal UAA
are of Share of Share of
PDO PGI non-GI
vineyards — | vineyards — | vineyards —
regional regional regional
0 UAA UAA UAA
) 3) “4)

-0.82 -1.16* 0.53%** -0.084

(0.47) (0.56) (0.12) (0.12)

-0.46 -1.13%* 0.44%** 0.31*

(0.43) (0.50) (0.11) (0.15)

-0.82%* -1.26** 1.0 *** -0.45

(0.37) (0.51) (0.24) (0.34)

-0.82%** -0.95*% 0.45%** -0.26*

(0.37) (0.45) (0.13) (0.13)
ia-Romagna -0.89* -1.39%* 0.21 0.32%*
(0.43) (0.50) (0.14) (0.14)

Friuli-Venezia Giulia -0.37 -1.13* 0.30 0.54*
(0.40) (0.57) (0.18) (0.29)

Latium -0.82%** -1.2]%** 0.54%** -0.11
(0.37) (0.39) (0.17) (0.15)

Liguria -0.78** -1 1% 0.30 0.13
(0.34) (0.51) (0.18) (0.21)

Lombardy -0.65* -1.29%* 0.45%%* 0.27*
(0.35) (0.48) (0.16) (0.15)
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Marche -0.71* -1.22%* 0.27* 0.32%*
(0.36) (0.41) (0.13) (0.17)
Molise -0.61 -1.12%* 0.54%** 0.043
(0.45) (0.47) (0.11) (0.12)
Piedmont -0.64 -1, 12%* 0.37%* 0.21
(0.37) (0.45) (0.14) (0.13)
Apulia -0.87%* -1.02%* 0.33 -0.11
(0.31) (0.42) (0.28) (0.26)
Sardinia -0.69* -1.19%** 0.52%** 0.064
(0.35) (0.38) (0.13)
Sicily -0.73* -0.45 -0.50
(0.38) (0.33) (0.35)
Toscana -0.66* -1.14%%* 0.37%*
(0.31) (0.33) (0.14)
Trentino-Alto Adige -0.91 -1.53* 0.18
(0.53) (0.72)
Umbria -0.73** -1.21%*
(0.33) (0.44)
Valle d’Aosta -0.69** -1.14%**
(0.30) (0.44)
Controls and spatial lags v
Pre-trend v
Regional FE v
Year FE v
Observations 28 280 280
Groups 0 20 20
R2 0.67 1 0.64 0.53

794 Note: ***p < 0.01, **p < 0.05, *p < 0.1. in thousands of hectares.

795 Cross-section dependence in panel time-se tested with the Pesaran [81] CD test.

796 Standard errors are estimated, following Drisc@ll’and Kraay [74] with a lag truncation parameter of 1. Results are robust to

797  alternative lag truncation par; rs in the Drisc@ll-Kraay estimator, with standard errors computed under lag(1), lag(2), and

798 lag(3) yielding consiste ificange,levels across all specifications.
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