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1. BACKGROUND AND OBJECTIVES

This special issue of Bio-based and Applied Economics (BAE) features
a selection of four papers previously presented at the 9th Conference of the
Italian Association of Agricultural and Applied Economics (AIEAA) (10-12
June 2020, Valenzano-Bari, Italy), titled “Mediterranean agriculture facing
climate change: Challenges and policies”.

Changes in climate conditions consistently point to increasing risks
to societies all over the world in uneven and multiple ways. The increasing
average temperatures, frequency and intensity of extreme weather events are
expected to severely affect agri-food systems in the next decades. Accord-
ing to figures, climate change is responsible for around 80-90% of projected
changes in water availability and soil loss due to desertification processes
and erosion. In many areas agricultural land and crop suitability is affected
by the climate change that modifies the production patterns. The expected
fall in the food production will have important consequences in the gross
domestic product in the worst affected regions. All these phenomena will
have important consequences for the global social stability.

The harmful effects of global climate change on agriculture are unequal-
ly distributed across regions and countries, both in relation to the physical
and environmental conditions, and depending on the sensitivity, exposure
and adaptive capacity of local natural and social systems. The Mediterrane-
an area is one of the most vulnerable regions in the world to the impacts of
global warming, according to international reports and projection scenarios.
The European Environmental Agency (2019) states that in the coming dec-
ades, the entire Mediterranean region is expected to experience severe cli-
mate events with diversified consequences on agriculture, depending on the
adaptation capacities of different areas.

The debate on impacts and consequences of climate change on Mediterra-
nean agricultural and food systems is particularly sensitive and controversial,
considering historical, socio-economic and political diversities. The Medi-
terranean region turns out to be a crucial crossroads for people movements
induced by climate change. Relocation and movement of people will cause an
increased pressure on certain areas in terms of production and consumption,
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while other geographic regions will suffer further ero-
sion and desertification, due to land abandonment and
reduced level of land protection. Such migrations put
increasing pressure on the geopolitical role of the region
as well as its internal relations and domestic politics.
Mediterranean countries, due to their geographical loca-
tion, play a central role in the EU international relations.
Programs within Euro-Mediterranean Partnerships often
promote initiatives for climate change mitigation and
adaptation. Current and future policies for agricultural
and sustainable development of Mediterranean countries
need to prioritize climate risks considering agriculture
multiple objectives such as providing adequate food for
growing populations, protecting the environment and
ensuring resilience to future climatic change.

Against the above scenarios, the 2018 evaluation
report of the EU Adaptation Strategy invites enhancing
the knowledge base and encourages new research and
development, as well as innovation, in the field of cli-
mate change adaptation and mitigation policies.

The purpose of this special issue is to address some
of the challenges that agri-food systems in the Mediter-
ranean area are facing due to climate change.

2. THE PAPERS IN THIS ISSUE

The four papers in this issue are very different in
scope and methods and provide examples of different
and complementary issues in addressing the topic of cli-
mate change in the Mediterranean agri-food system.

Vaquero Pifneiro (2021) focuses on GIs and their
impact on the economic development of Mediterrane-
an rural areas. Especially the paper aims at identifying
whether territorial features drive the success of GIs, thus
affecting their capacity to stimulate the local develop-
ment. The findings demonstrate that PDO-food localized
in less-developed regions struggle to achieve the highest
GIs market shares. The unique presence of food quality
designation does not guarantee the development of the
rural area where such food is produced. The study thus
invites European, national and local policymakers to
intervene in the areas with weaker socio-economic con-
ditions, by applying more flexible production regulations
and creating synergies between producers, associations
and regional authorities prior the designation.

Raina, Zavalloni, Targetti, D’Alberto, Raggi and
Viaggi (2021) focus the attention on the farmers’ deci-
sion to participate and their willingness to accept
(WTA) a particular agri-environmental scheme (AES).
According to literature the design of the contracts pro-
posed to farmers influences their choice. The paper thus

Filippo Arfini

investigates which are the most successful attributes of
the contracts, as highlighted by the scientific literature
that uses choice experiments to test farmers’ preferences.
Results show that monetary attributes, in terms of com-
pensation measures are highly preferred by the farmers
and can increase their participation in AES, along with
general contract attributes, such as the possibility to
include smaller area or a shorter duration, and flexibility
attributes, such as higher flexibility of participation, or
different kinds of management. The study thus has the
ambition to serve as a repository of possible attributes
to be used in other choice experiments at disposition of
other researchers and policymakers.

The paper by Lamonaca, Santeramo, and Seccia
(2021) highlights the connection between climate change
and wine productivity in different regions in the world.
In particular, the paper aims at analyzing the effect of
climate change parameters, such as increasing tempera-
ture and precipitation on production patterns in differ-
ent producing regions such as Old-World Producers and
New World Producers. Results seems to suggest that the
effect may be different between them: while New World
Producers may suffer from precipitation patterns, Old
World Producers may suffer from increasing tempera-
ture. The paper thus invites other future research to
examine how the entry of new world producers in the
global markets may affect the global trade of wine and
to understand how importers and exporters could react
to new trade dynamics, due to climate change, in terms
of trade regulations.

Zucaro, Manganiello, Lorenzetti, and Ferrigno
(2021) in their article aims at presenting the feasibil-
ity and usefulness of Multi Criteria Analysis (MCA) in
identifying the most effective project proposals in the
field of water management. The issue is relevant con-
sidering the increasing effort of European and national
institutions to adequately tackle the environmental
effects of climate change by means of funds that follow
public calls. The paper thus demonstrates that MCA
can be useful tool for choosing between different invest-
ment alternatives, since it allows for the inclusion of
different quantitative and qualitative criteria that can
be measured in a single evaluation process. Neverthe-
less, the methodology is highly complex and there is the
high risk of influencing the results of the method, by
introducing subjective choices. For this reason, proper
methods should also be applied to make MCA a useful
informative support for policy decisions.
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The long-term fortunes of territories as a
route for agri-food policies: evidence from
Geographical Indications

CRISTINA VAQUERO-PINEIRO

Department of Economics, Universita degli Studi Roma Tre, Italy
E-mail: cristina.vaqueropineiro@uniroma3.it

Abstract. Once the EU has perceived the strategic importance of local peculiarities to
support rural development and high-quality productions, it has emphasized the need
for more place-sensitive agri-food policies. The importance of socio-economic, histori-
cal and cultural factors as transfers of intangible value-added is particularly evident in
the agri-food sector. Place-blind and sectorial-oriented approaches have indeed not
succeeded in dealing with the territorial heterogeneity of agri-food systems. By delv-
ing into the longstanding debate on the conceptualizations of territory and focusing on
the territories of origin of the most economically performant Italian Protected Desig-
nation of Origins (PDOs), this paper empirically investigates what are the contextual
conditions that have mainly contributed in the economic success of local productions.
Drawing on an original geo-referenced database, the analysis is conducted on a pan-
el of Italian municipalities and exploits non-linear dynamic panel models. Findings
point out the heterogeneity of affecting territorial factors. Imbalances come from both
socio-economic conditions (food PDOs) and socio-cultural knowledge (wine PDOs).
This paper informs the evidence-based debate on the relevance of territorially-sensi-
tive interventions for the future of EU agri-food and rural development policies. In the
case of GIs, it should consider being more place-sensitive as well as more integrated
with other agricultural and regional policies to meet the EU’s socio-economic objec-
tives.

Keywords: local development, geographical indications, rural development policy,
agri-food policy, Italy, panel data.
JEL Codes: 0130, P250, Q180, C230, 0200

INTRODUCTION

In the conventional framework of economic competitiveness, the impor-
tance of territorial factors for socio-economic development and policy effec-
tiveness has been subject to competing claims in academic debates. Two
main different approaches can be identified (Crescenzi and Rodriguez-Pose,
2011): a territorially-blind and a territorially-sensitive standpoint. The former
approach considers economic activities, at least in principle, reproducible
everywhere as devoid of any territorial dimension and the maximization of
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factor endowments as a fundamental condition for eco-
nomic growth. The latter advocates for the active role of
territories for economic activities (Pike et al., 2017): con-
textual specificities help in understanding local produc-
tion systems, economic growth and development perfor-
mances and opportunities (Markus et al., 2018; Farole et
al., 2011; Scott and Storper, 2003).

The importance of socio-economic, historical and
cultural factors as transfers of intangible value-added is
particularly evident in the agri-food sector, where pro-
ductions are deeply rooted in their place-of-origin. To
preserve high-quality and traditional products, as well
as to support rural development, in 1992 the EU estab-
lished the Quality scheme for Geographical Indica-
tions (GIs) (EEC No 1992/2081).! GIs are often framed
as levers of economic value-added. However, the eco-
nomic returns differ radically among GIs. Most of the
economic power, in terms of revenues, competitiveness,
internationalization and so on, tends to remain spatial
and sectorial concentrated. The GIs market is led by
products that were well-know also before they got the
designation (Qualivita, 2019). As a result, while GIs may
stimulate the local economy, they may also cause mar-
ket inefficiencies and rent-seeking. Among territories,
impacts on local development depend on the extent to
which local actors succeed in appropriating the rent with
respect to actors located outside the region of origin.
Within the region of origin, the positive effects of GIs on
local development are instead dependent on an inclu-
sive organization that ensures the participation of local
actors and equitable distribution of such rent. The main
risk is potentially exclusionary effects: the largest agri-
business capture GIs rents without any benefits flowing
to smaller (Bramley et al., 2009).

This paper investigates what are the contextual con-
ditions that have mainly contributed in the economic
success of local agri-food productions by delving into
the longstanding debate on the conceptualizations of
territory and focusing on the territories of origin of the
most economically performant (in terms of production
value) Italian Protected Designation of Origins (PDOs).
We start from the hypothesis that the economic benefits
of adopting the GIs scheme are biased by contextual
conditions. In this way, more developed and productive
areas should be likely to persist as leaders in the monop-
olistic competition.

! Legal documents available at: https://ec.europa.eu/info/food-farm-
ing-fisheries/food-safety-and-quality/certification/quality-labels/quali-
ty-schemes-explained/regulations-food-and-agricultural-products_en;
https://ec.europa.eu/info/food-farming-fisheries/food-safety-and-qual-
ity/certification/quality-labels/quality-schemes-explained/regula-
tions-wine_en

Cristina Vaquero-Pifieiro

We develop a novel geo-referenced dataset, use non-
linear spatial dynamic panel models, and the analysis is
conducted for food and wine PDOs separately.

Findings show that food-PDOs localized in less-
developed regions struggle to achieve the highest GIs
market shares. Local instability, defined as socio-eco-
nomic vulnerability in municipalities and their neigh-
bouring areas, has a negative effect on the success of
PDO local market. However, the economic returns of
PDO wines seem not to be affected by socio-economic
development pre-conditions, but presumably by social
and historical factors, such as cultural heritage. This dis-
crepancy suggests that to avoid counterfactual effects the
territorial dimension of GIs should not be overlooked.
Although we cannot exclude that small producers and
less known products have benefited from this scheme,
evidence suggests that it might not succeed in dealing
with growing market competition (EC, 2020). Better pol-
icy results could have been achieved, if the GIs European
legal framework taped into both territorial and sectorial
heterogeneity of agri-food systems.

The results contribute to better understanding why
some territories fail while others thrive in converting
local food systems in levers of local economy.

Economic literature has highlighted as place-blind
approaches are ill-adapted to address the heterogeneity
of agri-food production systems and regional inequali-
ties and advocated in favour of more place and com-
munity-sensitive interventions (e.g., De Schutter et al,,
2020; OECD, 2016). In the case of the Common Agricul-
tural Policy (CAP), changes in the socio-economic con-
text have shed light on the inadequacy of place-neutral
sectorial quantity-oriented interventions to deal with
the structural weaknesses of agricultural and rural are-
as. With the Rural Development Policy introduced by
the Agenda2000 reform, context-specific interventions
became crucial to promote rural endogenous develop-
ment (Henke et al., 2018; Dax and Fisher, 2018; Cors-
inovi and Gaeta, 2019). Not surprisingly, the public buzz
for territorial brands, like GIs, increases in parallel with
the shift in the paradigms of EU policies towards a more
place-based and bottom-up approach (Iammarino et al,,
2019).> While there is scepticism about promoting inno-
vation and productivity-oriented place-based strategies at
the local level (Rodriguez-Pose and Wilkie, 2019), recent-
ly agricultural economists have recalled the importance
of territorial factors as transfers of intangible value-added

2 Spatially-targeted and bottom-up are not synonymous. The term
spatially-targeted refers to the fact that policies are targeted at specif-
ic regions/cities/areas. Conversely, the term refers to the fact that the
design of interventions is based on the involvement of local actors and
the identification of their needs.

Bio-based and Applied Economics 10(2): 89-108, 2021 | e-ISSN 2280-6172 | DOI: 10.36253/bae-9429



The long-term fortunes of territories as a route for agri-food policies: evidence from Geographical Indications 91

in the light of the European efforts towards more inclu-
sive and sustainable agri-food policies (e.g., Farm to Fork
strategy) (EC, 2019). there is a growing concern about the
effectiveness of investing in a series of coordinated and
wide-ranging interventions targeting local productions to
meet those goals. Notwithstanding this progress, inter-
ventions have mainly remained locked into territorial-
blind approaches without synergies.

This paper proceeds with the introduction of the
analytical and theoretical framework underpinning
this study (section 1 and 2). The empirical analysis is
discussed in section 3, while section 4 presents the
results and the composition analysis. Lastly, concluding
remarks are provided.

1. UNDERSTANDING TERRITORY: REGIONAL AND
AGRICULTURAL ECONOMICS PERSPECTIVES

To what extents territory matters for socio-econom-
ic activities has long been disputed among economists,
who have examined the different factors in search of
answers (Friedman, 2005).

The territory concept has been neglected by neoclas-
sical (Solow, 1957) and endogenous growth theories (e.g.,
Romer, 1986 and 1994) as well as by the New Economic
Geography literature (Ottaviano and Puga, 1998; Krug-
man, 1991). Understanding how territorial features medi-
ate policy effects and what are the main affecting factors
is, however, essential to building coherent and efficient
policies (Capello, 2009). Since the early 2000s, the social-
ly constructed nature of regions has been highlighted.
Territorial factors have been considered as endogenous
resources to blame for socio-economic development (Pike
et al., 2017). The concept of space has been progressively
replaced by the multidimensional (i.e. diversified-rela-
tional) notion of territory. Space and territory are, in fact,
not interchangeable terms; territory is not a fixed entity;
its evolves and changes in time and space. Territory can
be assumed as the combination of coexisting exogenous
and endogenous context-specific factors (Paasi, 2010;
OECD, 2009; Camagni, 2009). Besides conventional spa-
tial elements like administrative units and geographical
boundaries, territory compasses of several human and
environmental dimensions influencing each other, e.g.,
altitude, natural habitats, citizenship, networks, capa-
bilities, ethnicity, and culture (Storper, 2013; Paasi, 2011).
Nowadays, the predominant declination of territory
refers to a territorial identity: the feelings of belonging to
a group not only rooted in common socio-cultural and
political values but also in the socio-economic advan-
tages that a system of common competencies and local

relationships generate (Zimmerbauer, 2011; Savage et
al., 2005). In this perspective, development depends on
endogenous factors and amenities; local factors are rec-
ognized as drivers of the local long-term development
and territorial competitiveness. Path-dependence fric-
tions can arise in socio-economic systems leaving behind
less-development regions.

A consensus on what are the structural, physical
and socio-cultural characteristics of territories that have
a significant impact on local development and firms’
choices is, however, still lacking (ESPON, 2017; Barca et
al., 2012). Over the years, literature has pointed out the
key role of education (Harrison and Turok, 2017), institu-
tions (Rodriguez-Pose, 2020), the quality of governments
(Ezcurra and Rios, 2019; Rodriguez-Pose and Garcilazo,
2015; Charron et al., 2014) as well as foreign investments
(Crescenzi et al., 2016). Spatial contiguity and accessibili-
ty (World Bank, 2009; Boschma, 2005), innovation (Cres-
cenzi and Jaax, 2017; Rodriguez-Pose, 1999), and histori-
cal traditions (Cortinovis et al., 2017; Scott, 2004) have
also been considered key issues in defining territories.

Albeit with lower emphasis, the importance of ter-
ritorial peculiarities has been stated also by agricultural
economists.

From the supply-chains perspective (Carbone, 2017),
territory acquires a distributional-positional meaning,
and the geography of agri-food productions is set up
in response to market challenges and obstacles, such as
land availability, expiry dates and market access.

In marketing and food-label studies, territorial fea-
tures are strategical assets with the evocative power of
creating a perception of exclusiveness and uniqueness
(Pike, 2011). Territory works as a catalysator of value-
added inferred from reputation and diversification strat-
egies (Newton et al. 2015; San Eugenio-Vela and Barniol-
Carcasona, 2015; Shapiro, 1993).

A conceptualization of territory linked to social col-
lectively is emphasised by the last group of economists
concerned with how territories instil their peculiarities
to agri-food productions (e.g, Rivera et al., 2019; Cross
et al,, 2011). In their perspective, territorial peculiarities
become conditioning factors for the agri-food systems
(Sforzi and Mancini, 2012). They represent “an inherent
quality system located in a place” (Muchnik, 2009, p. 9)
that evokes a special link between the unique quality of
agri-food productions and the inimitable peculiarities
endowed with local history and culture, tacit knowledge,
institutional and social connections, like in the French
notion of terroir (Cross et al., 2011; Josling, 2006).% These

* We can define terroir as a territory endowed with a strong identity
characterized by a set of physical-environmental (e.g. soil and climate),
social and cultural constructed local resources.
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territories are anchored into their socio-economic struc-
tures. Among regions specialised in agri-food produc-
tions, they are a minority.

Territories specialised in agri-food productions can
be classified in areas devoted to standardized and local
productions. While standardized systems are repro-
ducible everywhere as unrelated to the contextual fea-
tures, local systems are linked with their place of origin.
Among local agri-food systems characterised by alterna-
tive localized distribution schemes (e.g., Km0 farmers’
markets), drawing a direct link between producers and
consumers (Pretty et al., 2005) must be distinguished
from local embedded ones (Bowen and Mutersbaugh,
2014). The latter refers to local production systems
entirely connected, and affected, by socio-economic, his-
torical, institutional, natural, and cultural environments.
GIs belong to this group.

Dealing with the heterogeneous, unmeasurable
and sometimes unobservable dimensions of territory is
a very demanding task. To date, a wide set of comple-
mentary rather than substitute, methodologies has been
used. Qualitative approaches, such as surveys, focus
groups, ethnography experiences or thematic analysis,
are the most exploited (Lourenco-Gomes et al., 2015;
Dedeurwaerdere et al., 2015; Tregear et al., 2007). For
instance, Haeck et al. (2019) has recently conducted a
qualitative analysis to reconstruct the evolution of four
of the most famous European wine terroirs, namely
Port, Chianti, Champagne and Burgundy from historical
documents.

Econometric and quantitative investigations are
scanter, also due to methodological-statistical complex-
ity (Kelly, 2020). Recently, OECD (2019) has formalised
quasi-experimental (i.e. counterfactual) analyses as effi-
cient methodologies to evaluate how effects of agricul-
tural and rural policies interventions may vary across
space, confirming the validity of what a great number
of empirical studies have done (e.g., Dinkelman, 2011).
These techniques capture territorial elements by esti-
mating the difference between treated and non-treated
observations given that only one group of observations
is treated (Bondonio and Greenbauman, 2018; Daunfeldt
et al., 2017). In utility and agent-based models, it is con-
ceived as an element beyond the actors’ making process-
es (Kremmydas et al., 2018; Altomonte et al., 2016; Brady
et al., 2012). Spatial analyses are the most used as they
are able to consider where the phenomenon takes place
and capture the presence of spatial spillover effects and
the potential geographical endogeneity (e.g., Wicht et al.,
2019; Crescenzi and Giua, 2016; Henderson et al., 2012).

This paper leverages on the latter approach and uses
the Italian PDOs in order to identify which are the terri-
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torial features that mainly support the economic perfor-
mant of local agri-food systems.

2. GEOGRAPHICAL INDICATIONS: A CONFLICTING
TERRITORIALLY-BASED APPROACH

Over the last decades in Europe, agri-food products
deeply-rooted in their place-of-origin are marked by
Geographical Indications. This sign identifies the prod-
uct as legally tied to a specific production area where
micro-climatic conditions, informal traditions, entre-
preneurial practices and channels of collaboration were
consolidated over time.

GIs comprise of Protected Designation of Origin
(PDO) and Protected Geographical Indications (PGI).*
The differences between PDO and PGI are linked pri-
marily to how much of the product’s raw materials must
come from the area or how much of the production pro-
cess has to take place within the specific region. In the
case of PDOs, every part of the production, processing
and preparation process must take place in the specific
region. For wines, grapes have to come exclusively from
the geographical area where the wine is made. PGIs
requires that at least one of the stages of production, pro-
cessing or preparation takes place in the region. At least
85% of the grapes used have to come exclusively from the
geographical area where the wine is actually made.

GIs offer worldwide recognition and protection
through the specific property right scheme, which iden-
tifies and endorses local forms of production on a global
scale (Reg. EU No0.2012/1151; Reg. EU No.2013/1308). At
the world level, more than 200 bilateral and multilateral
WIPO and WTO agreements exist defining GIs regula-
tions.’

However, GI regime goes father becoming the insti-
tutional formalization of localized agri-food systems
(Liu et al., 2016; Menapace et al., 2012). Indeed, for GIs,
tacit knowledge, informal institutions, historical tradi-
tions and cultural habits are important as much as envi-
ronmental factors, or even more (e.g., Van Leeuwen and

4The European quality scheme for agri-food products preserves also
Traditional speciality guaranteed (TSG). TSG highlights the way the
product is made or its composition, without being related to a specif-
ic geographical area. The name of a product being registered as a TSG
protects it against falsification and misuse.

>The WTO TRIPS Agreements (1994), the WIPO Madrid Protocol, the
WIPO Lisbon Agreement on Appellations of Origin and their interna-
tional registration (1958), the WIPO Geneva Act of the Lisbon Agree-
ment on Appellations of Origin and Geographical Indications (2015).
In addition, the enforcement of GIs is carried out thanks to bilateral
agreements between EU and trading partners, such as South-Korea,
Japan and CETA. More information available at https://www.wipo.int/
geo_indications/en/.
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Seguin, 2006).° The quality expressed by the GIs is a
fundamental territorial asset (Ditter and Brouard, 2014),
expression of the cross-fertilization of specific contextual
conditions.

The literature on GIs is quite vast, due to the great
EU efforts on supporting this scheme. A bourgeoning
group of studies has attempted to evaluate the ex-post
impacts of GIs on premium pricing and economic value
(Costanigro et al., 2019; Cacchiarelli et al., 2014), mar-
ket access (Prescot et al., 2020; Altomonte et al., 2016),
exports (Agostino and Trivieri, 2014), value distribu-
tion (Belletti and Marescotti, 2011) or local development
(FAO, 2018). The chain of causality might be, however,
ambiguous as GIs and socio-economic developed condi-
tions strengthen each other.

A second group of contributions have investigated
what factors encourage producers to obtain institutional
acknowledgement. Favourable institutional context, local
actors’ engagement and co-operation have been highlight-
ed among others (Meloni and Swinnen, 2018; Charters
and Spielmann, 2014). Despite the common regulatory
framework, GIs located in regions with similar environ-
mental and natural elements, differ in the capacity of cre-
ating economic value due to other territorial conditions
(e.g., socio-economic and cultural) (Haeck et al., 2019).

GIs are increasingly valued for their endogenous
development potential (Gangjee, 2017). It aims to sup-
port long-run development by strengthening the endog-
enous local assets (Marsden, 2003). The establishment
of a GI system can stimulate rural development, but
previous structural bottlenecks of the region of origins
are likely to impact on the whole local economy, and, in
turn, GIs can also be negatively affected.

Although there is not enough empirical evidence
of this link to date, the uneven spatial distribution of
GIs across countries and regions may be a first wake-
up call. If we look at the most important (in terms of
revenues) PDOs in Italy, they are spatially concentrat-
ed in the North-Central Italy (Fig. 1), which are the
most developed ones (Fig. Al, A2 and A3).® According
to the 2019 Qualivita report, Emilia Romagna is the
first region in terms of the territorial economic impact

¢ According to the European regulation, the decision of designating an
agri-food product as GIs is based on three main points: (1) the specific
nature of local resources used in the production process, (2) the appli-
cation of traditional production techniques and (3) the presence of local
identity.

7 Parmigiano Reggiano PDO, Grana Padano PDO, Prosciutto di Parma
PDO, Prosecco PDO, Mozzarella di Bufala Campana PDO, Gorgon-
zola PDO, Prosciutto di San Daniele PDO, Conegliano Valdobbiadene
- Prosecco PDO, Pecorino Romano PDO and Asti PDO (Qualivita,
2018).

8 A vibrant literature employs population, employment and income data
as a measure of economic development.

Figure 1. Most important PDOs in Italy (production value)
(Source: Author’s elaboration on data collected from PDO codes of
practice).

of GIs food, around 3 million euros. In the same way,
PDO wines predominate in the North, while the South
has the large majority of generic wines. The Northern
regions account for the largest share of vineyard area
for PDO wines and the highest number of farms pro-
ducing PDO vines (ISTAT, 2010). The hypothesis that
less developed regions struggle to convert GIs in levers
of development, cannot be thus excluded a-priori. It is
not just about identifying traditional products; the suc-
cess of GIs lies also on the socio-economic and institu-
tional context. Several studies have confirmed the rele-
vance of institutional context (Giovannucci et al., 2009),
cooperation along the supply-chain and local actors
engagement (Bowen, 2010) as well as the fact that lag-
ging areas are beset by problems of institutional sclero-
sis (Farole et al., 2014).

Even if the success of these GIs is likely to be deter-
mined by the territorial-specific factors of the region
of origin, the European regulation on GIs seems to not
concerned explicitly the interaction between a single
unitary EU framework and the heterogeneity diversified
territorial conditions of the regions of origin. Moreover,
there is a lack of a sort of policy package within existing
EU policies (i.e. CAP and Cohesion Policy) supporting
quality schemes and the synergies with other agricultural
and regional policy mix used by the EU is weak.
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This scenario may pave the way to path-depend-
ence frictions in the economic returns of local agri-food
of less-developed regions and less-renewed products.
Understanding which, and to what extent, territorial
conditions have been more relevant is challenging, but
there is a need to investigate it. Otherwise, practical
caveats on how to operationalise these tools to the ben-
efit of agri-food systems cannot be drawn. The next sec-
tions provide robust evidence in this direction.

3. METHODOLOGY AND EMPIRICAL APPLICATION

The aim of the analysis is to assess the importance
of territorial features by using the most economically
performant (in terms of revenues) PDOs in Italy as a
case study. We use the official national ranking provid-
ed by the 2018 annual report of ISMEA-Qualivita. They
account for just over a third of the Italian GIs market
production value by themselves (36 per cent).” Among
them, Parmigiano Reggiano PDO shows the highest val-
ue (€1,343 m), followed by Grana Padano PDO (€1,293
m) and Prosciutto di Parma PDO (€850 m). The leader
of PDO wines is the Prosecco-system: Prosecco PDO
(€631 m - bulk) and Conegliano Valdobbiadene Prosecco
PDO (€184 m - bulk).

The analysis is conducted at the municipality lev-
el on a panel of 7,755 Italian municipalities observed
from 1991 to 2011.1° Since the 1992 European Regula-
tion, the number of municipalities included in PDO
areas increases over time. In 2011, 60 per cent of sample
municipalities are included within the production area of
one of the PDOs under analysis. In the case of wine, first
GIs was assigned in 1962, and therefore already existed
in 1991: in 1991, 2.5 per cent of sample municipalities
were producing the most performant PDO wines, and
they reached 11 per cent in 2011. PDOs came to be rec-
ognized during the sample period justifing the use of a
panel.

Municipalities are the most appropriate observa-
tion to conduct the analysis due to the fact that the GIs

? PDO-food: Parmigiano Reggiano PDO, Grana Padano PDO, Prosciut-
to di Parma PDO, Mozzarella di Bufala Campana PDO, Gorgonzola
PDO, Prosciutto di San Daniele PDO, Pecorino Romano PDO, Asiago
PDO, Mela della Val di Non PDO. PDO-wine: Prosecco PDO, Cone-
gliano-Valdobbiadene Prosecco PDO, Asti PDO, Amarone della Valpo-
licella PDO, Alto Adige PDO, Chianti Classico PDO, Barolo PDO, Val-
policella Ripasso PDO, Chianti PDO.

10'We restrict our sample to those municipalities whose administra-
tive borders have been never changed since 1951. Although several
high-performing PDO-wines existed already long before 1991, the anal-
ysis starts in 1991 due to the fact that the first PDO-foods were regis-
tered in 1996 by the EU. The analysis stops in 2011 due to census data
availability.
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regulation (especially for the wine sector) is established
at that level. We know that the designated areas are not
always defined on administrative boundaries and that for
some PDOs the spatial scale can exceed the municipal-
ity level. However if we had conducted the analysis at a
more aggregate level, for the majority of PDOs the result
would have co-mingled PDO and non-PDO municipali-
ties, resulting in a lower level of precision and constant
contextual factors (Ashley and Maxwell, 2001). Con-
sidering the exact production areas would improve the
explanatory power of the analysis, but contextual indica-
tors do not exist. Conversely, if we consider more aggre-
gated administrative units (i.e. provinces or regions), we
will include areas where the product is not produced and
contextual factors will become constant for all products.
As a result, the municipality level is the most appropri-
ate one for this study.

We rely on an original geo-referenced database
arranged by digitalizing all the GIs product specifica-
tions and collecting data from national censuses and
remote sensing sources. Existing literature, indeed,
have extensively applied panel data models and spatial
econometrics to control for omitted variable bias, meas-
urements errors and endogeneity issues (Hsiao, 2007).
The validity of adopting a spatial specification has been
properly tested (Elhorst, 2014). The Moran’s test has been
performed to check for spatial autocorrelation, which
has been also ruled out by the spatially lagged variable.

We adopt a binary choice model to estimate the
probability that a municipality is included in the pro-
duction area of PDOs under analysis.!! We exploit the
following spatial dynamic logit-panel models with fixed
effects, according to Hausman’s test:!?

Y; = a + B, LocalAgriculture;; + f,LocalContext ; ; + -
BsLocalEconomy ; + B,m (LocalEconomy, s); + 1)
+ Bsm(z,8); + PsRegAg; + 8i + Ot + g,

11 Although territories “do not take decisions” and using agents’
micro-data are more adequate for choice models, they can be used also
to estimate the probability of a certain class or event existing, regard-
less of the fact that the outcome depends on agents’ choices. In this per-
spective, we consider the probability that a municipality is included in
the production area, which can be at least partially assumed due to the
choices of agents working in this context.

12'The choice of a fixed-effects approach is justified on both conceptual
and empirical grounds. From the conceptual point of view, the munici-
palities included in the dataset cannot be considered as a ‘random sam-
ple’ of the Italian municipalities. Moreover, fixed-effects make it possible
to control for all the geographical variables fixed over time (e.g., altitude,
remoteness and soil texture) and partially for unobserved time-invari-
ant factors. Since regional characteristics accounted for the unobserved
specific components are likely to be correlated with other geographical
aspects, fixed effects are preferable (Rodriguez-Pose and Fratesi, 2004).
From the empirical standpoint, we the Hausman’s test confirms that
fixed-effects estimation has to be preferred over random effects.
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where Y;, is a binary variable taking value 1 if the
municipality i is within the PDO area at the census year
t (0 otherwise). We estimate the model twice: (i) Y,
refers to the production areas of the most relevant food
PDOs and (ii) Y;, refers to the production areas of the
most relevant PDO wines. The wine sector is very differ-
ent in international reach, history and organization, and
thereby needs to be investigate separately.

Being a PDO area is regressed on independent vari-
ables referring to the agricultural sector (LocalAgricul-
ture) and the socio-economic context of municipalities
(LocalContext). The economic prosperity and the well-
being conditions are captured by an economic and social
vulnerability index provided by the Italian Statistic Insti-
tute (ISTAT) (LocalEconomy). This index summarises the
socio-economic condition of each municipality related to
some principal components, such as education, income,
employment and housing. The spatial lagged value of this
index is also included, m(LocalEconomy), as well as other
spatially lagged territorial characteristics m(z,s).!* In all
specifications, we control for the regional output of the
agricultural sector (RegAg), municipality (8i) and time
(8t) fixed-effects. ¢;, is the idiosyncratic error. Variables
are described in details in Table Al of the Appendix,
while Table A2 shows their descriptive statistics.

Potential concerns can regard the outcome selection,
as the choice of PDOs could seem to be almost tautolog-
ical.

First of all, as sometimes PGIs outweigh the produc-
tion value of PDOs. However, PDOs are the only ones
that allow us to properly capture the product-territory
nexus given the rules of GIs assignment. They have the
strongest links to the place where they are produced as
every part of the production, processing and prepara-
tion processes must take place in the same region. Con-
versely, in the case of PGIs only one of the stages of
production, processing or preparation has to take place
in the area. In this sense, we have however to highlight
the fact that the products specifications of some of these
PDOs are “unconventional”, as they allow raw materi-
als to come from areas not included in the designed
production area. Prosciutto di Parma is one of them.!
Although the non-coincidence could have some endo-
geneity implications for the study, we minimise it by
considering only the municipalities where the produc-

13 Spatial lags have been measured through the nearest neighbour
approach.

4 According to the product specification, the raw materials originate
from a larger geographical area than the production area [Province of
Parma] that corresponds to the following regions: Emilia-Romagna,
Veneto, Lombardy, Piedmont, Molise, Umbria, Tuscany, Marche, Abru-
zzi, Lazio. This exception has been justified from the producers’ per-
spective to ensure consistent and adequate supplies of raw materials.

tion process takes place (areas from where raw materi-
als can come from have been excluded). In this way,
we are more confident that the model estimates the
effect on the delimited areas whose traditional produc-
tion techniques have been recognized and codified. The
geographical, historical and cultural origin added-value
regard, in fact, the production areas, and not the other
regions outside of this space-bounded context.

Secondly, because of the threshold in the number
of PDOs. If we had considered all the PDOs, in fact, the
majority of Italian municipalities would have become
treated, and there would have not been enough spatial
heterogeneity for the analysis. Lastly, we consider the
status of being a PDO area without differentiation (e.g.,
an ascending ranking classification) as it allows us to
compare the status — being a PDO area — regardless of
the structural differences between productions.

Reverse causality may affect the estimates yet. The
main concern regards the possibility that some explana-
tory variables might be affected by the achievement of
PDOs certification. In this direction, the use of long
term variables, which are territorial factors that can-
not be influenced in the short-run by the achievement
of PDOs, such as population density or education level,
reduce the probability of this reverse causality. The fact
that PDOs follow a common European acknowledge-
ment and scheme rules potential endogeneity bias out.
Endogeneity is also minimized by controlling for long-
term territorial characteristics.

4. RESULTS

Regression analysis provides an in-depth insight
into the relevance and the nature of territorial features.
Agri-food sector characteristics are entered as the first
block of explanatory variables (column 1), followed by
demographic and contextual predictors (column 2),
employment controls (column 3) and economic vulner-
ability index (column 4). Conscious that estimations do
not represent causal mechanism, in the interpretation,
we focus on the comprehensive significance of both
signs and coeflicients. 1°

Estimations in Table 1 suggest that the Italian food
PDOs with highest revenues come from municipali-

15 As a robustness check, we investigate what will happen if we consid-
er the presence of one of these PDOs as a driver of local development,
rather than the result. In practice, we use the dummy accounting for the
presence of PDOs no longer as the outcome variable, but as an explan-
atory one (i.e. 1 for those municipalities included in PDO areas, 0 oth-
erwise). The outcome variable refers to local development in terms of
population growth and employment rate. The test is conducted over the
same 1991-2011. Results are available upon request.
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ties with better socio-economic conditions, a diversi-
fied economy and a competitive agri-food sector. This is
particularly relevant given that a handful of large-scale
actors still access and monopolise these markets and
some scepticism persists about the viability and rigid-
ity of this regime (Meloni and Swinnen, 2013; EU, 2010).
This is the case of some Italian Central and Northern
regions, such as Emilia Romagna region, where the geo-
graphical concentration of farming activities and local
know-how have promoted the shift towards an outstand-
ing agri-food sector (INEA, 2012).

Economically performant PDOs are positively cor-
related with the share of commercial farms and the pro-
ductivity rate of agricultural areas, but negatively with
the absolute amount of UAA. GIs economic returns are
indeed unrelated not only with the agricultural sector,
for which can become even counterproductive in terms
of productivity and land exploitation but also with the
whole economic system of the place-of-origin.

A positive correlation emerges in the case of lower
illiteracy rates, lower vulnerability index and the pres-
ence of diversified and interconnected economies. The
vulnerability index of neighbourhood municipalities is
also negatively correlated suggesting that indirect spatial
effects exist. In the case of the most economic perfor-
mant Italian PDOs, the establishment of a successful Gls
would seem to be brought forward from the presence
of thriving socio-economic preconditions and higher
value-added economies, which have been considered an
expression of economic growth for years. The regional
output of the agricultural sector has been positive and
statistically significant since the first specification. How-
ever, it does not reduce or undo, the significance of the
territorial variables.

However, results are not univocal and there is not a
one-size-fits-all solution to territorial dynamics. Estima-
tions point out a different story when we performed the
same set of analysis on the PDO wines with the highest
revenues (Table 2): the socio-economic predictors are no
longer statistically significant. The only exceptions are
agricultural intensity and illiteracy rate, but they are not
enough to conclude that there is an overall effect of ex-
ante development condition on leading PDO wine mar-
ket. Other contextual factors hidden behind would seem
to be responsible for the success of the high segment of
PDO wines market (e.g., relational and social assets).

Vitivinicultural activity has contributed for the suc-
cess of the European agri-food sector and the main-
taining of adequate socio-economic conditions in some
lagging regions for decades. In Italy, local winegrowers
have continued their activity over the decades preserv-
ing an outstanding capillary spatial distribution and dif-
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ferent varietals (Corsi et al., 2019). Vine-growing shifts
from the popular viticulture that characterized the
Roman Empire, to the viticulture managed by churches
and monasteries during the Middle Ages to the low-
quality wines of local farmers during the XVI and XVII
centuries. The unification of Italy in 1861 paved the way
to some specific policy interventions with high-quality
orientation. After the Second World War, when Italy had
to decide if importing French grapes or recovering the
Italian historical ones, the latter strategy was followed.
As a result, most of the current PDO-wines are rooted in
their historical presence and family businesses. This does
not mean that they have been well-known wines since
the beginning, but that their grapes have a century-old
history that cut across time hiding the presence of com-
mon habits, informal institutions and cultural proxim-
ity. The history of Brunello di Montalcino is an evocative
example.! A productive and high-quality vineyard is a
long-time investment strongly hard to replicate either
elsewhere or in a short time (Carbone et al., 2019)."7
During that time, vineyards are certainly affected by the
geographical and pedological factors of the region, such
as minerals, organic matters and micronutrients, but
they are also embedded in cultural habits, tacit knowl-
edge and historical traditions of local communities (i.e.
terroir). Cultural traditions, community-based expertise
and local identity seem to be thus decisive. From a theo-
retical perspective, these results are consistent with the
integrated territorial approach literature that advocates
for the relevance of considering the heterogeneity of all
exogenous and endogenous features.

In sum, findings suggest that not only economic
returns but also affecting territorial factors are highly
heterogeneous across PDOs. While in the food sector
the higher production value of the most relevant Ital-
ian PDOs seems to be explained by an ex-ante socio-
economic development and a vibrant agri-food system,
in the case of PDO wines it depends on other contextual
factors.

These adverse socio-economic influences should be
taken into account when projecting the future returns
and effectiveness of agri-food policies targeting local

16 The product specification tells the history of the Brunello di Montalci-
no and reveals that it has achieved its fame thanks to a few local farm-
ers who had been continuing the production over the two World Wars.
After the Second World War, when historical grapes were reintroduced
to restart to produce typical wines, the Brunello di Montalcino was
selected and became one of the most renewed Italian wine worldwide.
It was one of the first Italian wines to receive the DOC certification, in
1966, and to be recognized as DOCG, in 1980.

17 Vineyards are permanent crops that occupy the yielding for centuries,
do not grow in rotation and their effective production starts years after
vines have been planted.
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Table 1. Effects of contextual factors on PDO-food.

0 2 3) )
Utilized Agricultural Area (UAA) -0.003*** -0.003*** -0.002%%* -0.002%%*
(0.000) (0.000) (0.000) (0.000)
Agricultural intensity 5.633*** 5.921%** 4.321%%* 5.177***
(0.380) (0.504) (0.878) (1.317)
Big farms 37.581%%* 35.543%¢ 19.581* 21.961*
(1.760) (1.891) (2.595) (3.891)
Family farms 1.712%%* 1.137% 0.602 -0.588
(0.454) (0.654) (1.366) (2.509)
Livestock -4.438%%* -3.757%** -2.919%** -4.085%**
(0.225) (0.284) (0.602) (0.901)
Population density 0.003** -0.001 -0.000
(0.001) (0.003) (0.004)
Illiteracy rate -2.7697** -1.567*** -1.4380%
(0.128) (0.190) (0.243)
Employment rate 0.046 -0.079***
(0.055) (0.850)
Employed people in agriculture, forestry and fishing -0.335%** -0.394%%%
(0.037) (0.0622)
Employed people in tradable sectors 0.357*** 0.342%**
(0.030) (0.045)
Employed people in services sectors 0.153*** 0.216%**
(0.039) (0.057)
Economic vulnerability index -0.865***
(0.152)
Economic vulnerability index — Spatial lag 17657
(0.239)
Territorial characteristics — spatial lags v v v
Regional output agricultural sector v v v v
Municipalities and year FE v v v v
Observations 9,166 9,166 9,166 9,166
Municipalities 4,583 4,583 4,583 4,583
Hausman FE/RE (p>x2)
X2 713.80 872.74 305.03 193.71
p-value 0.000 0.000 0.000 0.000

Notes: observations are at the municipality-year level; fixed effects estimations; standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1.

Test for multicollinearity has been performed; estimations for the odd-ratio are coherent. We only report the preferred fixed effects results.

Source: Author’s elaboration.

development, like GIs, otherwise the evaluation may be
biased. 18

'8 According to the Italian Regulation (DM 14/10/2013, art.6), a sort of
preventive diagnosis is already needed by Italian National Authority in
the socio-economic report (i.e. one of the documents required for the
application). However, the socio-economic report requires a very lim-
ited number of data: the amount of production (i.e. quantity produced
over the last three years) and the number of local actors engaged (i.e.
people working along the supply chain). Information on the socio-eco-

4.1 Composition analysis

After providing evidence of the long-run effect of
the socio-economic contextual features in the case of
PDO-food, we turn to an analysis of the potential mech-
anisms they operate through.

nomic conditions of the area and on the other EU policies in force (e.g.,
Cohesion and CAP policy) is conversely not requested.
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Table 2. Effects of contextual factors on PDO-wine.

Cristina Vaquero-Pifieiro

0 2 3) )
Utilized Agricultural Area (UAA) -0.001%** -0.000 0.001 0.001
(0.000) (0.000) (0.000) (0.000)
Agricultural intensity 10.525%** 8.304*** 6.788* 11.091*
(3.10) (2.295) (3.652) (6.272)
Big farms -305.76*** -54.301* -54.772 -13.318
(48.493) (28.663) (20.337) (23.582)
Family farms -15.470%** -13.515%** -10.044 -9.106
(2.03) (3.325) (6.602) (6.442)
Vineyards -9.990*** -4.666 -7.169 -6.994
(2.322) (5.039) (8.845) (7.953)
Population density 0.006 -0.002 0.001
(0.006) (0.011) (0.011)
Illiteracy rate -2.765%* 2.448* 4.373%*
(1.084) (1.751) (1.912)
Employment rate -0.308 -0.405
(0.340) (0.366)
Employed people in agriculture, forestry and fishing -0.619 -0.804
(0.477) (0.614)
Employed people in tradable sectors 0.319% 0.238
(0.184) (0.173)
Employed people in services sectors -0.119 -0.422
(0.261) (0.325)
Economic vulnerability index -1.161
(0.978)
Economic vulnerability index — Spatial lag 0.678
(0.802)
Territorial characteristics — spatial lags v v v
Regional output agricultural sector v v v v
Municipalities and year FE v v v v
Observations 1,586 1,586 1,586 1,586
Municipalities 532 532 532 532
Hausman FE/RE (p>x2)
X2 33.27 28.85 28.26 48.14
p-value 0.000 0.000 0.013 0.000

Notes: observations are at the municipality-year level; fixed effects estimations; standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1.
Test for multicollinearity has been performed; estimations for the odd-ratio are coherent. We only report the preferred fixed effects results.

The sample is restricted to municipalities with positive vineyards UAA.

Source: Author’s elaboration.

The European Commission has included among its
top priorities the revitalization of rural areas (EC, 2016)
and GIs are often presented as a potential strategic tool,
but how do the negative effects of socio-economic vul-
nerability differ by level of rurality?

Table 3 considers the level of rurality of municipali-
ties.!® We use the National Rural Network classification

Y Even if the baseline estimations have highlighted the no relevance of
socio-economic conditions for PDO wines, we conduct the analysis also
for PDO wines, but, as we can expect, the test is not significant. Both

that groups municipalities in urban poles, rural areas
with specialised intensive agriculture, intermediate rural
areas, rural areas with comprehensive developed prob-
lems.?° In comparison with conventional rural classifica-
tions based on population density, this one allows us to
capture the complementary effect generated not only by
being classified as a rural municipality but also by being

the socio-economic index and the interaction terms are not significant.
20 More information available at https://www.reterurale.it/areerurali.
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Table 3. PDOs, rurality and economic vulnerability.

PDO food
. e 30674+
Economic vulnerability index (EVI) (0.954)
Economic vulnerability index*Rurality
*
EVI* rural areas with specialised intensive agriculture (11‘60%21)
2.4227%%*
. .
EVI* intermediate rural areas (0.971)
. . 2.234%%*
EVT* rural areas with comprehensive developed problems (0.957)
Rurality dummy Ve
Agricultural controls v
Socio-economic contextual conditions v
Economic vulnerability index — Spatial lag v
Territorial characteristics — spatial lags v
Regional output agricultural sector v
Municipalities and year FE v
Observations 9,144
Municipalities 4,572

Notes: observations are at the municipality-year level; fixed effects
estimations; standard errors in parentheses; *** p<0.01, ** p<0.05, *
p<0.1.

Test for multicollinearity has been performed; estimations for the
odd-ratio are coherent.

Model (1) has been augmented with the interaction term between
the level of vulnerability index and the level of rurality; all the other
explanatory variables are the same.

Evi*non rural as the control level.

Source: Author’s elaboration.

more devoted to intensive agriculture activities or suffer-
ing from structural bottlenecks.

The results confirm the overall negative impact,
in line with the baseline estimations, which however
diminishes in the case of intermediate rural areas. The
socio-economic vulnerability in these areas does not
particularly hind the economic returns of GIs.

How are the territorial effects distributed across
PDOs category? In terms of economic returns, cheese
and cured-ham PDOs are the most repressed, in line
with the national trend.?! The model is estimated for
each category separately (in order to compute product-
specific effects) and focused on those regions where the
production area is located. In the case of cured-ham,
successful PDOs would seem to be particularly brought
forward from the presence of higher productivity rates
and the presence of family farms. In the case of cheese,

2! In Ttaly, the dairy sector accounts for the 57 per cent of the GIs' mar-
ket in terms of production value.

Table 4. Effects of contextual factors on PDO-food by product cat-
egories.

PDO- PDO-
cheese cured ham
.1 . -0.001***  0.000**
Utilized Agricultural Area (UAA) (0.000)  (0.000)
Agricultural intensit 0.161 2.916™
& Y (0.199)  (1.487)
Family farms 0.997%%* 10.176***
Y (0.245)  (1.935)
. . 0.000 0.002
Population density (0.000)  (0.002)
. -0.551F%% -2.511%%*
Illiteracy rate (0.057) (0.731)
-0.016 0.071
Employment rate (0.046)  (0.075)
Employed people in agriculture, forestry and  0.031***  0.009
fishing (0.007)  (0.044)
. 0.015***  -0.087*
Employed people in tradable sectors (0.007)  (0.047)
Employed people in services sectors -0.0297 0,191
ployed peop (0.008)  (0.071)

. T -0.074%*  -0.671**
Economic vulnerability index (0.035)  (0.309)
Economic vulnerability index — Spatial lag v v
Territorial characteristics — spatial lags v v
Regional output agricultural sector v v
Observations 5,715 550
R*adj 0.23 0.38

Notes: observations are at the municipality level (Yi); cross-section
estimations; standard errors in parentheses; *** p<0.01, ** p<0.05, *
p<0.1. Test for multicollinearity has been performed.

PDO-cheese: Parmigiano Reggiano PDO, Grana Padano PDO,
Mozzarella di Bufala Campana PDO, Gorgonzola PDO, Pecorino
Romano PDO, Asiago PDO.

PDO-cured ham: Prosciutto di Parma PDO and Prosciutto San
Daniele PDO.

Source: Author’s elaboration.

the presence of thriving socio-economic preconditions
and higher-value-added economies would be more rel-
evant. In terms of socio-economic vulnerability, munici-
palities with cured-ham PDOs are the most affected.
These results need to be framed in the exception to
the origin requirement for raw materials (e.g., meat and
milk), which may come from another geographical area,
of some of these PDOs. The external sourcing makes
local expertise and specificities more important in shap-
ing the economic success of GIs as related to product
production and transformation. Only a few restricted
areas have developed as production areas for hams with
a designation thanks to the unique, inimitable condi-
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tions and specific human skills.?? The evidence of the
positive effects of family farms goes in this direction; it
is valid only for product-specific nature, with no insights
for Italian PDOs as a whole.

CONCLUSIONS

Territorial features play a fundamental role in agri-
food production systems. They generate a sort of entry
barrier deriving from the strong linkage with the place
of production, its inimitable resources, and specific com-
petences. In this perspective, the quality system of the
designations of origin has assumed a crucial role, as it
represents the first step to deal with rural development
by distinguishing local products from standardized ones.

Local production systems are very promising in
terms of reducing environmental impacts, safeguard-
ing local expertise and avoiding those high-quality local
products will be crushed by industrialized and quantity-
oriented competitors, like the New World Wines coun-
tries (Mariani et al., 2012). Conversely, several studies
have provided insights on the responsibility of one-fits-
all and place-blind approaches for the growing decline
in the returns of a public intervention targeting local
needs (Rodriguez-Pose, 2020). They could risk triggering
communities towards homogenous economic systems
and standardized productions.

On their part, agri-food policies have slowly proven
to adapt to this paradigm (EC, 2016). There is a great
deal of interest harnessing rural and regional territorial-
ly-sensitive development tools in the service of building
local agri-food systems.

This paper has contributed to this debate by empiri-
cally demonstrating that territorial factors are funda-
mental to understand local dynamics, and the socio-
economic benefits of local production systems, like GIs.
We identify that a product-territory nexus exists, but
that the affecting territorial factors differ across regions
and sectors. Imbalances come from both socio-economic
conditions (food PDOs) and socio-cultural knowledge
(wine PDOs).

GIs require a full-ranging adaptation of local econo-
mies. Producers must follow product specification, new
administration offices (i.e., Consortia) must be estab-
lished to collectively manage the appellation and inter-
sectoral productive and services mechanisms activated.
The presence of a fertile socio-economic context could
support this process. However, these peculiarities are not
evenly distributed across all municipalities.

2 Dossier No. IT/PDO/0117/0067. It can be accessed at http://ec.europa.
eu/agriculture/quality/door/list.html (Accessed on 10 Apr 2014).
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This territorial imbalance of GIs requires above all
addressing the territorial distress felt by the areas that
have been left behind by a preventive territorial analy-
sis of the production area, more severe than the socio-
economic report required for the application. The terri-
torial diagnosis should be conducted to collect informa-
tion on the socio-economic conditions of the area, the
other EU policies in force and local potential strengths
and weakness with the ultimate aim to find territorial
features contributing to the success of different types of
territories. Even if EU institutions have highlighted the
importance of supporting GIs products by a common
regulation to achieve rural development, these results
show that the GIs scheme, as it is now, is yet far away
from ensuring the benefit of such regime to all prod-
ucts, and places-of-origin. A possible adaptation of GIs
scheme to the socio-economic condition of produc-
tion areas may be introducing to guarantee far-reach-
ing general provisions for less-developed areas or niche
products. For instance, from the offer side, the lack of a
florid socio-economic context should entail an effort by
EU and national institutions to create synergies between
producers, associations and regional authorities prior to
the designation.

Ideally, only by creating a sort of policy pack-
age within the existing EU policy mix, the GIs regime
could operate as a flexible strategic tool to support the
local development and well-being of all the regions-of-
origin. Being aware of the key role of territories should
be a necessary condition for policymakers and practi-
tioners to understand why agri-food systems located
in similar regions sometimes react so differently to the
same policies.
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Table Al. Description and sources of variables.
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Variable

Definition

Source

PDO

Dummy variable equal to 1 if the municipality is included in
one of the PDO production areas

Author’s elaboration

Local Context

Population density
Tlliteracy rate

Employment rate

Employed people in agriculture,
forestry and fishing

Employed people in non-tradable
sectors

Employed people in tradable sectors

Population density — Spatial lag

Employment rate — Spatial lag

Logarithmic transformation of population density - Inhabitants

per km?

Share of illiterate residents

Share of residents working-aged 15 years or over

Share of economically active population working in agriculture,

forestry and fishing sectors

Share of economically active population working in non-
tradable sectors

Share of economically active population in tradable sectors

Logarithmic transformation of population density in
neighbouring municipalities - Inhabitants per km?. Nearest
neighbour approach.

Share of residents working-aged 15 years or over. in
neighbouring municipalities. Nearest neighbour approach

Population and Housing Census,
ISTAT

Population and Housing Census,
ISTAT
Population and Housing Census,
ISTAT
Population and Housing Census,
ISTAT
Population and Housing Census,
ISTAT
Population and Housing Census,
ISTAT

Author’s elaboration - Geographical
Information System

Author’s elaboration - Geographical
Information System

Local Agriculture

UAA

Agricultural intensity

Big farms

Family farms

Livestock farms!

Vineyards?

Regional output agricultural sector

Utilised Agricultural Area

Utilized Agricultural Area/Total Agricultural Land
Share of farms with more than 100 ha

Share of family employees

Share of farms with livestock

Share of wine grape UAA

Output of the agricultural industry - basic and producer prices

Agricultural Census, ISTAT
Agricultural Census, ISTAT
Agricultural Census, ISTAT
Agricultural Census, ISTAT
Agricultural Census, ISTAT
Agricultural Census, ISTAT
EUROSTAT

Local Economy

Economic vulnerability index

Economic vulnerability index

Socio-economic condition of each municipality related to some

principal components: education, income, employment and
housing

Socio-economic condition in neighbouring municipalities.
Nearest neighbour approach.

8mila Census, ISTAT

Author’s elaboration — Geographical
Information System

Notes: (1) The variable livestock is included only in the model related to the presence of food PDOs. (2) The variable vineyard is included
only in the model related to the presence of PDO wines.

Source: Author’s elaboration.
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Table A2. Descriptive statistics.

Cristina Vaquero-Pifieiro

Variable Obs. Mean Std. Dev. Min Max
Local Agriculture
Utilised Agricultural Area (UAA) 23,265 1729.34 2,860.02 0 64246.74
Agricultural intensity 23,265 0.70 0.23 0 1
Big farms 23,265 0.029 0.07 0 1
Family farms 23,265 0.86 0.15 0 1
Livestock 15,479 0.43 0.28 0 4
Vineyards 23,265 92.87 355.43 0 13512.79
Regional output agricultural sector 23,265 3,274.705 1,868.87 56.9 6,485.86
Local Context
Population density 23,265 280.35 630.08 0.9 15164.90
Illiteracy rate 23,265 1.81 2.42 0 30.1
Employment rate 23,265 43.02 8.73 11.7 74
Employed people in agriculture, forestry and fishing 23,265 11.18 10.31 0 80
Employed people in tradable sectors 23,265 35.38 10.45 0 88.9
Employed people in services sectors 23,265 17.76 5.46 0 71.6
Population density — Spatial lag 23,265 282.93 529.24 1.35 10547.55
Employment rate — Spatial lag 23,265 43.03 7.98 20.7 66.55
Local Economy
Economic vulnerability index 23,265 99.03 2.49 92.4 120.9
Economic vulnerability index — Spatial lag 23,265 97.49 0.92 95.1 102.9

Source: Author’s elaboration on data collected from PDO codes of practice and ISTAT.
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Figure Al. PDOs and income spatial distribution. Source: Author’s  Figure A2. PDOs and population spatial distribution. Source:
elaboration on data collected from PDO codes of practice and  Author’s elaboration on data collected from PDO codes of practice
ISTAT. and ISTAT.
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Employment rate 2011 - -
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Figure A3. PDOs and employment spatial distribution. Source:
Author’s elaboration on data collected from PDO codes of practice

and ISTAT.
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Abstract. In the context of climate change, one of the EU’s major political efforts focus
on water management. Public investment is carried out considering several drivers,
from economic development to demographics, climate, and pollutants. Meanwhile,
the need for evaluation methods is also increasing, so their development has grown
in recent years. Among these, Multi-Criteria Analysis methodologies (MCA) have
taken on great importance. This work aims to demonstrate the usefulness of MCA in
addressing crucial environmental issues, such as the use of water resources for agri-
cultural and food production. The document presents an application of MCA for the
ranking and selection of projects to be financed under the Italian National Plan on
Water Resources. The Plan is part of the national initiatives planned for the adaptation
of the agricultural sector to climate change. The selection criteria have been identified
following a participatory approach, and to respond to both the challenge of climate
change and the limited availability of funds. MCA is used to select the best projects to
be financed with the available amount. The Italian experience confirms the effective-
ness of MCA and highlights how the involvement of both decision makers and stake-
holders is necessary for a successful application of MCA to environmental issues.

Keywords: drought risk, water management, investment database, reservoirs, climate
change.

1. INTRODUCTION

In recent decades, climate change has caused worrying drought events
across Europe, even in Countries where past meteorological drought had been
rare. This situation has led EU Member States to monitor the availability of
and need for water, to provide timely alerts in the event of drought and iden-
tify possible actions to undertake in the event of a crisis. Recent studies car-
ried out on the Italian territory have shown a growing climate heterogeneity
due to climate change (Zucaro, 2017; ISPRA, 2018). In the past, drought events
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were mainly concentrated in the Southern Regions and
Islands, while, in the last 20 years, Central and Northern
Italy have also suffered from recurrent droughts.

The agricultural sector is the most exposed to the
effects of climate change (Mahato, 2014), there is there-
fore a need for targeted investments increasing the
preparedness to face extreme events. As floods and
droughts affect both the quantity and quality of water,
they contribute to environmental degradation and loss
of ecosystem services. Thus, all Member States (MSs),
including Italy, are implementing adaptation and miti-
gation measures. International institutions, and in par-
ticular the European Union (EU) are steering their poli-
cies and economies towards long-term sustainability. In
recent years, there has been a crescendo in the political
narrative aimed at promoting climate change adaptation
and mitigation. Several actions have been proposed to
implement these policies, namely: enhancing knowledge
in the field of climate change adaptation and mitigation
policies (EU Adaptation Strategy, European Commis-
sion, 2013); managing water risks and disasters; ensur-
ing good water governance and sustainable investment
for water services (OECD, 2015, ODEC 2016); encourag-
ing the sustainable use of water for agriculture and the
introduction of priority actions for the adaptation of
agriculture to climate change (FAO - WASAG Global
Framework for Action to Cope with Water Scarcity in
Agriculture); taking account of climate adaptation in
public and private investments (European Green Deal,
European Commission, 2019).

Several measures, singly or in combination, can be
taken to cope with drought risk in agriculture, climate
change adaptation, and sustainable water management.
These include regulatory measures, risk management
measures, water governance, research and innovation,
and structural measures. There is no single decisive
action, but the most effective one or a combination of
them should be taken. Public investment in water dis-
tribution infrastructure allows for greater and more
constant availability of water for irrigation and great-
er efficiency in water use, by reducing water abstrac-
tions, introducing instruments for water metering, and
increasing the use of non-conventional water. These
investments can also contribute to achieving the objec-
tives of the Water Framework Directive (WFD, 2000/60/
EC) of ensuring the availability of quality water for the
needs of people and the environment. This is possible
through the improvement of the ecological quality of
water bodies and the conservation and restoration of
areas of naturalistic interest (e.g. Nature 2000 sites).

At the European level, specific funds have been allo-
cated to finance irrigation investments as a response to
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the water crises of 2003 and 2007. These investments
aimed to increase water storage and irrigation efficiency,
through the modernization of existing assets, the build-
ing of new reservoirs, and the recovery and improve-
ment of existing ones. To decrease the dependency on
conventional sources and reduce withdrawals from natu-
ral water bodies, the promotion of the reuse of treated
wastewater for irrigation purpose is also pursued.

In Italy, with the aim of ensuring the integrated
management of water resources, a steering commit-
tee has been set up to coordinate the various adminis-
trations responsible for water: the Steering Committee
addressing investments in cross-sectoral investments,
responding to the recommendations of the European
Commission communication “Addressing the challenge
of water scarcity and drought in the European Union”
(COM, 2007) 414 final).

Following this strategy, in 2017 the Italian Govern-
ment financed the “National Plan of interventions in
the Water Sector” (Budget Law 2018, December 27, 2017,
No. 205). The National Plan was finalized to modernize
and complete the national water distribution network
(including the irrigation network) and to build new res-
ervoirs. The National Plan also foresaw the adoption of
an Extraordinary Plan, consisting in the implementation
of urgent interventions against drought, with a focus on
multipurpose reservoirs.

At the River Basin scale, reservoirs are considered
as effective climate change adaptation measures, espe-
cially where natural water availability is highly vari-
able throughout the year. In fact, they retain water to be
released during periods of scarcity, thus sustaining irri-
gated agriculture and increasing the availability of water
for irrigation (Biemans, 2011). In addition, reservoirs
have ecological and recreational functions, ranging from
the conservation of protected migratory species (Mas-
cara, 2010) and biodiversity (Deacon, 2018, Croce, 2015),
to cultural and recreational purposes. That is why some
of them are now defined as natural conservation areas.

The case study shows the procedure followed by
the Council for Agricultural Research and Economics
(CREA), on behalf of the Italian Ministry of Agriculture
(Mipaaf), in selecting interventions to help the agricul-
tural sector adapt to climate change. The interventions
were selected according to the objectives of the Extraor-
dinary Plan applying a Multi-Criteria Analysis (MCA).
MCA is a non-monetary method of ranking and prior-
itizing the characteristics of the projects submitted for
funding.

The paper aims to present the feasibility and useful-
ness of MCA in identifying the most effective project
proposals in the field of water, stating that this method
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can allow the inclusion of different disciplines in a sin-
gle evaluation frame. In addition, MSs need appropri-
ate methods to assess ex ante effectiveness of investment
projects, including their potential impacts on natural
resource protection. The Italian experience can therefore
be extended to other countries.

2. DATA AND RESEARCH METHODOLOGY
2.1 Multi-Criteria Analysis

Multi-Criteria Analysis (MCA) was selected as
a method for classifying and selecting projects, as it
allowed consideration of the different priority elements
according to the requirements by the funder, and the
needs in term of adaptation to climate. MCA was consid-
ered the appropriate method as it allowed several specific
agricultural and environmental conditions to be applied
(Figueira et al., 2005). This facilitates the achievement of
increased efficiency and sustainability in the use of natu-
ral resources in line with the EU guidelines.

Several papers have been published over the last 30
years on the empirical applications of MCA to a range of
nature conservation topics, including: conservation pri-
ority and planning; management and zoning of protect-
ed areas; forest management and restoration; mapping of
biodiversity, naturalness, and wilderness. Many referenc-
es can be found in several reviews, such as: Mendoza et
al. (1986); Romero and Rehman (1987); Tarp and Helles
(1995); Hayashi (2000); Kangas et al. (2001); Steiguer et
al. (2003); Mendoza and Martins (2006).

A recent and extensive review of the applications
of Multi-Criteria Decision Analysis was carried out by
Adem Esmail and Geneletti, (2017), based on 86 papers
and dealing with empirical applications in nature and
biodiversity conservation. Decision-making in envi-
ronmental management requires more and more com-
parison alternatives to achieve multiple and compet-
ing goals. Indeed, many of the following objectives
must often be considered: ensuring a sufficient quantity
of water for both people’s needs and the environment
(Water Framework Directive - implementation of the
Water Framework Directive), economic development,
addressing the challenges posed by demographic change,
climate change, and emerging pollutants. The public
administrations responsible for determining and evalu-
ating strategic choices need systems and/or selection cri-
teria that are as objective as possible and not influenced
by endogenous factors. This problem is particularly acute
when it comes to public funding.

In this context, Multi-Criteria Methodologies have
become important because they provide valuable help in

choosing between alternatives, especially since the clas-

sic economic and monetary surveys do not represent the

plurality of aspects that these problems present (Skoniec-
zny et al, 2005). Compared to monetary methods based
on welfare economy principles (Cost- Benefit Analysis,

CBA), non-monetary methods that also consider natural

resources and are based on decision theory are an alter-

native when assessing the effectiveness of the interven-
tions. While CBA is mainly applied to project evaluation
to improve a specific environmental service, non-mone-
tary methods such as MCA are used for issues related to
territorial and environmental assessment and planning,
as they can also evaluate qualitative information. Cur-
rently, several books deal with Multi-Criteria method-

ologies as applied to natural resources management (e.g.

Zeleny, 1984; Yoon and Hwang, 1995; Malczewski, 1999;

Belton and Stewart, 2002).

Basically, MCA is applied with the following typical
steps:

1. Structuring of the problem and the decision-making
network.

2. Data acquisition and processing.

3. Normalization (linear normalizations or Value and
Utility functions).

4. Criteria and weight allocation.

5. Calculation and sorting of alternatives (e.g. with
outranking methods; graphic methods; scoring
methods).

6. Results.

7. Sensitivity analysis (optional).

The next paragraph describes how these steps were
applied to the case study.

2.2. Applied methodology

In this study, the listed steps of the Multi-Criteria
Analysis were slightly reformulated, as follows.

L. Structuring of the problem and the decision-mak-
ing network. There are many MCA approaches that differ
in terms of computational complexity, level of stakehold-
er engagement and time and data requirements.

To protect the agricultural sector against drought
events, policymakers identified structural measures,
concerning infrastructure interventions on multipurpose
reservoirs for water collection during rain periods and
water saving interventions. A specific fund has been set
up to these objectives, governed by specific rules.

Water management operates within an interdiscipli-
nary framework that seeks to ensure the protection of
resources (Cugusi and Plaisant, 2019; Dir. 2000/60/EC;
Dlgs 152/1999; Autonomous Region of Sardinia, 2005),
and requires the integration of ecological, economic,
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and socio-political elements of different territorial scales.
Therefore, all the institutions responsible for water man-
agement (Ministries of Agriculture, Environment, Infra-
structure, Regions and River Basin District Authorities
(RBDAs)), Local Agencies for irrigation Water Manage-
ment (LAWMSs), and stakeholders were involved in the
decision-making network of this case study. The involve-
ment of the stakeholders was a selling point in the meth-
odology adopted by the CREA.

2. Data acquisition and processing. For the collection
of data useful for the analysis, the CREA, Mipaaf, and
Regions with the support of the LAWMSs, identified the
infrastructure priorities to be financed through national
and EU resources. All information was stored and man-
aged by DANIA, the National Database of Investments
for Irrigation and the Environment (http://dania.crea.
gov.it/). It was implemented by the CREA for Mipaaf, for
the collection of structural and financial information on
financed and programmed projects. Information about
investments were provided by Regions and by SIGRIAN,
the National Information System for Water Resources
Management in Agriculture (https://sigrian.crea.gov.it)
managed by the CREA (Mipaaf, 2015). SIGRIAN con-
tains data from the Italian national irrigation system
and is the national reference database for the collection
of data on water used for irrigation on a national scale.
In this work, SIGRIAN was used to collect information
on the use of water resources and the extent of the irri-
gated area affected by the projects for the estimation of
the catchment area. Starting from DANIA information,
MCA was applied to identify a series of projects to be
financed up to the amount of 80 million euros, allocated
by the Extraordinary Plan.

3 - 4. Criteria and weight allocation and normali-
zation. The criteria and their weights, as well as related
attributes and scores were defined in compliance with
the requirements and objectives of the financing instru-
ment, by a technical committee of experts through focus
group discussions. The focus group involved representa-
tives of the aforementioned institutions, in the appli-
cation of a participatory approach. Through debates
between the actors of the technical committee, shared
choices were developed. The participatory approach
minimized decision makers’ subjectivity in weight and
score allocation, which is a very important and delicate
step. Indeed, it can influence the final order of alterna-
tives and, therefore, significant involvement is appropri-
ate. Within the Technical Committee, the criteria were
defined in accordance with the objective and priority of
the Fund. Once the criteria were decided, several pos-
sible attributes for each criterion were defined. At first,
the normalization step was bypassed in this case study.
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Since the main aim of normalization in MCA is to make
quantities comparable, this was achieved by using nomi-
nal attribute quantities, to which scores must then be
assigned.

The different attributes of the criteria were sorted
according to their compliance with the selection aims.
The weight of the criteria and the score of the attributes
were assigned at the same time. Applying a monotoni-
cally linear utility function, a discrete scoring scale was
adopted, with a step of 1, in all the criteria. In a descend-
ing way, a maximum score was assigned to its best attrib-
ute and a lower score was assigned to the other attributes,
according to the preferences of the technical committee,
and with reference to the selection goals. In this way,
the weight of a given criterion coincides with the high-
est score assumed by its best attribute. Attribute scores
ranged from 0-1 to 0-4, while the weights assigned to the
criteria ranged from 1 to 4. With this operative choice,
the discretions and uncertainties implied in weights
were shifted to the definition of scores. For this reason,
the technical committee verified that the highest score of
each attribute truly represented the weight that the indi-
vidual criterion should have had compared to the others.

5. - 6. Calculation and sorting of alternatives and
examination of results. The ranking of alternatives,
namely the projects, was achieved by applying a scoring
method as a type of aggregation. The scoring method
classified the alternatives by assigning a numerical eval-
uation for each of the attributes considered; the scores
obtained for each criterion were summarized in a “sum-
mary indicator” which aimed to represent the effective-
ness of the proposal in achieving the objectives of the
Fund. The number of projects financed was the maxi-
mum obtainable on the basis of the defined budget allo-
cated by the Budget law. The direct assignation of a value
to the attribute and the use of a linear aggregation meth-
od with scores simply added together, have made the
method used for the evaluation of the proposal clearer
to the potential beneficiary. Consequently, even the self-
assessment required in the submission phase of the pro-
jects was more feasible. Self-assessment was introduced
because the RBDA was called upon to prioritise propos-
als, mainly based on the declared information.

7. Sensitivity analysis. The shared approach gave a
certain degree of robustness, as the steps of criteria and
weight allocation were based on the expert judgment of
the technical committee. The order of importance of cri-
teria and attributes was considered clear and objective,
as it was shared among all the stakeholders. Neverthe-
less, in this study sensitivity analysis was carried out to
verify the stability of the results, testing some changes
in the weight of criteria (Skonieczny G. et al. 2005). New
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weights were allocated to the criteria in compliance with
the aims and rules of the Fund and without upsetting
the priorities established by the technical committee.

To perform sensitivity analysis, as first step, the
attribute scores were normalized to the maximum value
that each attribute could assume (maximum row normali-
zation), so that all the attribute scores are between 1 and
0. Then, Weighted Linear Combination (WLC) was used
(Malczewski and Rinner, 2015) for the aggregation. Fol-
lowing equation 1, the normalized value of attribute score
(x;) was multiplied for the tested weights (w;), and the new
summary indicators (S) were returned for each alternative.

S = Ywix; (1)

The new rankings of the alternatives, given from the
different tested weight assignments, were compared with
the original ranking by means of the Spearman’s rank
correlation coeflicient, that is a non-parametric measure
of rank correlation, following equation 2 (Clef, 2013):

tho = 546~ %) 31~ 9) / %6~ B -9 @)

where i = paired score, x and y are the ranks, and x-bar
and y-bar are the mean ranks. The analysis of the results
was carried out taking into account that the Spearman
correlation between two variables is high when obser-
vations have a similar rank, up to a correlation of 1 for
identical ranks.

3. RESULTS AND DISCUSSION

This section describes the detailed application and
results of each step described above.

3.1 Structuring of the problem and of the decision-making
network

The case study concerned the application of MCA
when selecting infrastructure interventions to facilitate
adaptation of the agricultural sector to climate change.

The financial instrument identified was the Extraor-
dinary Plan as part of National Plan of interventions in
the water sector. It was introduced by the Budget Law
2018 to finance urgent interventions concerning: prefer-
entially executive projects (the final phase of the project
was also accepted); multipurpose reservoirs; water sav-
ing in agricultural and household use.

The decision-making network identified included
the competent Ministries of Infrastructure (MIT), Envi-
ronment (MATTM) and Agriculture (Mipaaf), the 7

RBDAs, the 21 Regions and Autonomous Provinces, and
the LAWMs.

According to Italian legislation, the Regions are
responsible for irrigation water management and recla-
mation, while the LAWMs, reclamation and irrigation
consortia, and land improvement consortia are territo-
rial authorities and actuators of the interventions.

3.2 Data acquisition and processing - the Database

At the time of the study, DANIA included 894 irri-
gation infrastructure projects, representing almost 6
billion euros. Information was collected in the database
for each project for their evaluation, in accordance with
the established criteria. The stored data were acquired
in collaboration with Regions and processed with iden-
tification data (title, actuators, etc.), technical features of
projects (project objective and type, project stage, etc.),
intervention cost, vulnerability of the intervention area
to drought and hydrogeological risk, regional priority of
intervention (1-high, 2-medium, and 3-low).

Starting with the stored projects, a first selection was
made before applying the MCA according to the follow-
ing eligibility criteria, in line with the Budget Law objec-
tives and in the framework of financing fund rules:

o project stage = executive (because quickly imple-
mentable);

o type of intervention = interventions on multipur-
pose reservoirs and water saving interventions in
agriculture;

o regional priority of intervention = level 1 (urgent
interventions).

A dataset of 55 projects was identified on the entire
national territory, representing a total amount of almost
360 million euros. The RBDAs were asked to give priori-
ty to projects in this dataset, to which MCA was applied.

3.3 Criteria and their attributes

Some of the adopted criteria related to technical
elements and aims of projects, while others referred to
effectiveness, in compliance with the aim and priority of
the Fund, as established in Law 205/2017.

As mentioned, the Extraordinary Plan dealt with
multipurpose reservoir (irrigation and household) and
the priority water saving objectives. More in detail, the
Plan includes a) completion of interventions concern-
ing large existing dams or unfinished dams; b) recovery
and expansion of the reservoir capacity, waterproofing
of large dams and safety of the main water derivations
for significant river basins in seismic areas classified in
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zones 1 and 2 and at high hydrogeological risk. As a
result, the following project criteria were identified:

Water resource use. Multiple uses were favoured over
exclusive ones.

Site sensitivity in terms of seismicity and hydrogeo-
logical instability. Great importance was given to the
presence of these hazards. One of the priority objec-
tives was identified as safety in seismic areas (clas-
sified in zones 1 and 2) and in areas of high hydro-
geological risk. The technical committee decided to
assign more importance to areas at seismic risk than
to the landslide. Therefore, the same value was asso-
ciated with the presence of hydrogeological risk and
the presence of the lower class of seismic risk (fourth
class). Increasing importance was given to other
seismic classes, because of the growing risk.
Catchment area in Equivalent Inhabitants — EI (giv-
en 40 Equivalent Inhabitants —per irrigated hectare).
This criterion intended to indicate the impact of the
project on the territory in term of users of financing
(population or agricultural areas). Three classes were
created for this continuous variable (EI > 500,000;
300,000 < EI < 500,000; EI < 300,000), both based
on expert assessment, and on assessments based on
the DANIA dataset. In addition, it was necessary to
provide a unique criterion for household, irrigation,
and multiple interventions. Thus, the irrigated area
was returned to the EI, with a conversion criterion
of 40 EI per hectare of irrigated surface.

Project stage. The attributes represented the possible
status of the project. The Extraordinary Plan focused
on the final and executive level.

Project objectives. This criterion aimed to select pro-
jects compliant with fund objectives. So, comple-
tion of existing dams and the recovery or extension
of the reservoir capacity were among the priority
objectives. In addition to these, a third class was cre-
ated for projects aimed at the improvement of the
derivation efficiency.

Project type. This criterion integrated the techni-
cal information agreed in the previous one, detail-
ing the specific type of intervention. The following
attributes were identified: Securing; Extraordinary
maintenance; Completion; New intervention.
Co-financing. This was considered a reward element
by the Technical Committee to promote Public-Pri-
vate partnership.

Possibility of subdivision into lots. This was consid-
ered a reward element by the Technical Commit-
tee, since it made it possible to assess the multiple
financing of a project, even with different funding
sources at different times.
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In addition, three effectiveness criteria were identi-

fied, as follows.

o Project effectiveness (ratio of the intervention cost to
the number of equivalent inhabitants corresponding
to the irrigated area covered by the project: project
cost (€)/EI). The criterion was described in 3 class-
es, namely < 25€/EI, >=25 €/EI <50 €/EI, >=50€/EIL
They were created according to the evaluation by
experts, also through the DANTA.

o Territorial effectiveness. This reflected a classifica-
tion of the Italian Regions in relation to the per-
centage of their regional territory under risk of
desertification; according to the scientific reference
available for the national scale (Ceccarelli et al.,
2006), 3 classes were adopted, namely: >40% very
sensitive danger (Basilicata, Marche, Molise, Pug-
lia, Sicily and Sardinia); > 40% moderately sensi-
tive danger (Abruzzo, Campania, Emilia-Romagna,
Lazio, Piedmont, Tuscany, Umbria and Veneto); lit-
tle sensitive (other Regions).

o District priority. This was the assessment provided
by the RBDA on the effectiveness of the project, in
the context of the specific River Basin Management
Plans. This criterion was considered by the Tech-
nical Committee to be the most important of the
effectiveness criteria, as it was evaluated through
expert assessment by each RBDA and summarised
several environmental aspects. In particular, each
RBDA established their priority based on the infor-
mation listed above and considering the objectives
of the Water Framework Directive (2000/60/EC) and
the main issues in the National Plan. For the estima-
tion of District priority, the factors considered were:
- consistency with another District Plans;

- criticality of the intervention area, such as
the hydraulic risk level; hydro-morphological
aspects; environmental pressures;

- expected benefits in terms of pressure reduction
on water bodies;

- expected benefits in terms of improving the
water balance at river basin level.

The level of effectiveness dealing with the strategic

environmental feature, was described with four attrib-

utes: Strategic, Relevant, Important, Required.

3.4 Weight and score allocation

The weights assigned to the criteria are shown in
Table 1. The criteria with the highest weight were: dis-
trict priority, seismicity degree, project type, and pro-
ject stage (weight 4). They were of equal importance and
were followed by water resource use, project objective,
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Table 1. Criteria and their assigned weights .

Criterion
Weight
ID Name
Project 1 Water resource use 3
criteria 2.1 Site sensitivity - seismicity
25 Site seAn.sitiVity - hydrogeological ]
instability
3 Project objectives 3
4 Catchment area 3
5 Co-financing 1
6 Project type 4
7 Possibility subdivision in lots 1
8 Project stage 4
Effectiveness 9 Project effectiveness (ratio cost/ 3
criteria equivalent inhabitants)
10 Territorial effectiveness 2
11 District priority 4
TOTAL 12 33

catchment area, and project effectiveness, each with a
weight of 3. For an easier understanding of the order of
the criteria, a matrix was developed (Table 2).

The attributes assigned to each criterion and their
scores are shown in Table 3. The normalization of the
score is also reported because it was used to perform
sensitivity analysis.

Table 2. Criteria order: Score matrix.
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Although the Project stage was used to enter the
selection, it was included in the MCA criteria. The cri-
terion cannot affect the MCA result in any way since
each alternative evaluated had the same score. However,
it was decided to keep it in the process because the same
method was adopted by the MIT, on another group of
projects to be financed with the same Fund. Unlike Mip-
aaf, the MIT did not choose to focus only on executive
projects. Therefore, it was necessary to maintain the cri-
terion in order to make the results of the two selection
processes comparable.

3.5 Calculation and sorting of alternatives and selection of
the projects

The summary indicator returned from the sum of
the scores obtained from each project. It represented the
effectiveness of the intervention proposal to meet the
objective of the Fund. Based on the defined budget allo-
cated by the Budget law, 10 projects were financed in the
amount of almost 80 million euros (fig. 1 and table 4),
all with a summary indicator of 22 to 26.

The 10 projects financed were in 7 Regions (Veneto,
Lombardy, Emilia-Romagna, Tuscany, Abruzzo, Sicily,
and Sardinia) and were implemented by 8 LAWMs. Fig-
ure 1 shows the location of the LAWM which received
funding.

& g § % 3 PO

Criteria § T?o ;g E "é .§ ‘g .12) % 2 ;?’ ; ‘? é g 3 3

&5 & | E § & A 2
Site sensitivity -
hydrogeologiZal instability 1 1 1 0.5 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3
Co-financing 1 1 1 0.5 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3
Possibility subdivision in lots 1 1 1 0.5 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3
Territorial effectiveness 2 2 2 1 0.7 0.7 0.7 0.7 0.5 0.5 0.5 0.5
Project effectiveness 3 3 3 2 1 1 1 1 0.8 0.8 0.8 0.8
Water resource use 3 3 3 3 1 1 1 1 0.8 0.8 0.8 0.8
Project objectives 3 3 3 4 1 1 1 1 0.8 0.8 0.8 0.8
Basin users 3 3 3 5 1 1 1 1 0.8 0.8 0.8 0.8
District priority 4 4 4 6 1.3 1.3 1.3 1.3 1 1 1 1
Site sensitivity - seismicity 4 4 4 7 1.3 1.3 1.3 1.3 1 1 1 1
Project type 4 4 4 8 1.3 1.3 1.3 1.3 1 1 1 1
Project stage 4 4 4 9 1.3 1.3 1.3 1.3 1 1 1 1
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Table 3. Attributes and their scores. Row max normalization refers to normalization carried out before sensitivity analysis.

Criterion Attribute Row max
ID Name Name Score normalization
1 Water resource use Irrigation and household 3 1.00
Household 2 0.67
Irrigation 1 0.33
2.1 Site sensitivity - seismicity Seismic zone 1 4 1.00
Seismic zone 2 3 0.75
Seismic zone 3 2 0.50
Seismic zone 4 1 0.25
2.2 Site sensitivity - hydrogeological instability Yes 1 1.00
No 0 0.00
3 Project objectives Completing of existing dams or unfinished dams 3 1.00
Recovery or extension of the reservoir’ capacity 2 0.70
Improvement of the derivation’ efficiency 1 0.30
4 Catchment area EI > 500.000 3 1.00
300.000 < EI < 500.000 2 0.70
EI < 300.000 1 0.30
5 Co-financing Yes 1 1.00
No 0 0.00
6 Project type Securing 4 1.00
Extraordinary maintenance 3 0.75
Completion 2 0.50
New intervention 1 0.25
7 Possibility of subdivision in lots Yes 1 1.00
No 0 0.00
8 Project stage Executive project 4 1.00
Final authorizing project 3 0.75
Definitive technical project 2 0.50
Feasibility project 0 0.25
9 Project effectiveness < 25€/El 3 1.00
>=25 €/EI <50 €/EI 2 0.70
>=50€/EI 1 0.30
10 Territorial effectiveness > 40% Ve.rY sensitive danger (Basilicata, Marche, Molise, Puglia, Sicily, ) 1.00
and Sardinia)
> 40% moderately sensitive danger (Abruzzo, Campania, Emilia- 1 050
Romagna, Lazio, Piedmont, Tuscany, Umbria, and Veneto) ’
little sensitive (other Regions) 0 0.00
11 District priority Strategic 4 1.00
Relevant 3 0.75
Important 2 0.50
Required 1 0.25

Among the financed projects, 2 of them concerned
the increase in storage capacity to improve the availabil-
ity of water for agriculture; the remaining projects con-
cerned improving the efficiency of the main irrigation
supply networks in order to achieve better efficiency in

water use and water saving in agriculture.

Under the same Plan, other projects were selected by
the Ministry of Infrastructure using the same methodol-
ogy for a total of 30 projects for about 250 million euros.
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Table 4. List of scores awarded to selected projects for each criterion: evaluation matrix.

Project Criteria

9 < ' 'R 2 o

5} . = @» @ h=1
£ g & z g =z ‘};“ 2 Z. Z8x 38 g g 2
§ ] 5 2 = ) = E3 2 S g 23 292 E§ 5 £ 3
g 8y 2% g g s B3g 2 2 FE Fg1Z £28 = ES
% 2 238 & g S ZTEl2 3 St £E% £%E ETE 3 3.8

o) — — = QL @ A 2 |9} v .2 7] 17} = O o=

I ~8 3 5 e &2 et 7% JfE E2¢ %

kS A 5 & 8 89" 7

= S © 2 v 3 Sy i A
1 3 1 3 0 4 1 4 3 2 1 1 3 26
2 3 2 1 0 4 1 4 3 1 1 1 3 24
3 3 2 1 0 4 0 4 3 1 1 1 3 23
4 1 1 3 0 3 1 4 3 1 0 2 4 23
5 1 1 3 0 3 1 4 3 1 0 2 4 23
6 3 1 1 0 3 1 4 1 3 1 1 4 23
7 1 1 3 0 3 1 4 3 2 0 1 3 22
8 3 1 3 0 3 1 4 3 1 0 0 3 22
9 1 1 1 0 4 0 4 3 3 0 1 4 22
10 1 1 1 0 3 1 4 1 3 1 2 4 22

[ rRecIONS

Local Agendies for Irrigation Management (LAWM)

I LAWM with project funded by Extraordinary Plan 0 100 200 km
=

[ other LAwWM

Figure 1. Maps of the Italian LAWMSs. The blue polygons indicate
the LAWMs that had their projects funded under the Extraordinary
Plans from Mipaaf (author’s extrapolation of SIGRIAN data).

3.6 Sensitivity analysis

Two other assumptions of weight allocation to the
criteria were tested to apply sensitivity analyses within
this study. Both were designed to follow the aims and
rules of the Fund, but by making changes in the order of
criteria However, the new assignations were made with-
out a profound distortion of the priorities expressed by
the Technical Committee.

In these new assignations, the correlation between
the priorities expressed in the relevant law and the crite-
ria that best represented them was considered.

The decision of the Technical Committee was
amended to stress the weight of the criteria in two ways.
Firstly, the importance was increased for criteria provid-
ing for the effects on the environment and community
(e.g. number of people involved, mitigation of deserti-
fication, District priority, etc.), and the importance was
decreased for criteria providing for the feasibility prop-
erties of the project (such as cost-efficiency ratio, possi-
bility subdivision in lots, etc.) (R2). Then, the opposite
point of view was applied (R3).

In R2, the most important criteria were established
to be the District priority, the basin users, the seismicity
of the site, the territorial effectiveness, and the project
stage (weight 4), followed by the project objectives and
project type (weight 3). They all described some aspect
of the effect of the intervention, except for the project
stage. The latter criterion had no effect on the final rank-
ing of alternatives, but it could not be deleted or modi-
fied, as explained above (see paragraph 3.3). The lower
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weights were for project properties, such as co-financing,
the possibility of subdivision in lots (weight 0.5), water
resource use (weight 1), project effectiveness, project
type, and hydrogeological instability of the site (weight
2). The Technical Committee associated with the latter
criterion the same weight as class 4 in seismic risk. In
this way, seismic risk was emphasized more than hydro-
geological risk, compared to the priorities expressed by
the legislation, where priority was given to interventions
in seismic area 1 or 2 and those affected by hydrogeolog-
ical risk. In R2, the same trend was maintained but the
presence of hydrogeological instability was associated
with the same weight as the seismic risk class 3, shorten-
ing the distances between the two criteria.

On the contrary, in R3, the most important criteria
were established as project effectiveness, project type,
and project stage (weight 4), followed by water resource
use, and the criteria on the effects (project objectives,
basin users, site seismicity, District priority) (weight 3).
The burden of co-financing and of the possibility of sub-
division in lots were increased to 2. The lowest weights
were placed on hydrogeological instability of the site and
territorial effectiveness (weight 1).

Table 5 and Figure 2 summarize the weights adopt-
ed in the two tests in relation to those chosen by the
Technical Committee (R1).

New summary indicators resulting for each alterna-
tive were obtained by multiplying the tested weights of
the criteria by the normalized attributes score (see table
4). Then, as result of the aggregation with the scoring
method, the alternatives were sorted according to R2
and R3. Table 6 shows the comparison of these alterna-

Raffaella Zucaro et al.

tive rankings for the first 10 projects. In both of the cases
examined, two of the projects selected by the Techni-
cal Committee were not included in the top 10 ranking.
Nevertheless, the comparison of the results for all 55 cas-
es, by Spearman test (fig. 3), showed that there was a sig-
nificant and strong correlation between the ranking per-
formed based on R2 and R3 and the ranking performed
on the basis of the assignment of the original weights
(R1) (respectively 0.920 and 0.940, p-level<0,001, n=55).
The results still showed a significant correlation when the
Spearman test was calculated only on the top ten posi-
tions (respectively 0.641 and 0.681, p-level<0,05, n=10).

3.7 Discussions

Looking at the adopted approach, the involvement
of all stakeholders was a strength in the methodology.
Firstly, it ensured competence in all the involved dis-
ciplinary areas. In particular, the involvement of the
RBDAs was very important as they are key players in
water management and protection. Secondly, it ensured
a high level of objectivity in the definition of criteria
and weights. Indeed, the multidisciplinary Technical
Committee allowed for setting criteria, attributes, and
scores, including the objectives and constraints imposed
by the financial instrument, and shared weight distribu-
tion between decision-makers was achieved. Finally, this
approach facilitated the acceptance of results obtained
by the stakeholders embodied by the Regions.

The absence of traditional normalization and the
assignment of a predefined score to attributes represented

Table 5. Weights of the criteria according to the two tests (*criteria mostly linked to the definitions given in the reference law), compared to

those assigned by the Technical Committee.

Weight in tested hypothesis

Main semantic area Criteria R1

R2 R3
Project properties *Water resource use 3 2 3
Project properties Co-financing 1 0.5 2
Project properties Possibility subdivision in lots 1 0.5 2
Project properties *Project stage 4 4 4
Project properties Project effectiveness 3 2 4
Project properties / effects Project type 4 3 4
Effects / Project properties *Project objectives 3 3 3
Effects *Basin users 3 4 3
Effects *Site sensitivity - seismicity 4 4 3
Effects *Site sensitivity - hydrogeological instability 1 2 1
Effects Territorial effectiveness 2 4 1
Effects *District priority 4 4 3
Total weight 33 33 33
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Figure 2. Graphic representation of the different weights of the criteria between the two tests and the assignment of the Technical Commit-
tee (*criteria mostly linked to the definitions reported in the reference law).

Table 6. The first 10 alternatives sorted by the summary indicator,
obtained for R1 (the choices of the Technical Committee), R2, and
R3 (the letters of the alphabet symbolize the alternatives, i.e. the
projects).

Ranking of the alternatives (first 10 positions)

by R1 adoption

(technical committee) by R2 adoption

by R3 adoption

A A A
B D B
C E H
D L D
E B E
F F C
G C G
H Q F
I G N
L R (€]

a practical advantage: the method was easy for all parties
involved to understand, making them even more confi-
dent in the results of the application. This was important
for the self-assessment that stakeholders had to carry out
when submitting their project, and for the RBDAs, which
had to express their priority mainly based on the infor-
mation included in the self-assessment.

In addition, two elements could make the methodol-
ogy suitable for financing projects by means of a call for

proposals. The first one consists of the direct assignment
of the score to the attributes to facilitate the self-assess-
ment. The second is the production of a definitive rank-
ing of the proposals, without comparison with other test
rankings, coming from sensitivity analysis (e.g. Skoniec-
zny et al. 2005). In fact, sensitivity analysis is not suit-
able for funding guided by calls for proposals, because
in these cases the scores of the attributes and/or weights
of the criteria must necessarily be unequivocal, defined,
and published a priori.

However, sensitivity analysis was applied to this
study to verify the stability of the results when the
weights of the criteria were changed. The results showed
a good correlation between the ranking made on the two
test hypotheses and that applied by the Technical Com-
mittee. The differences between the rankings were not
significant. However, the small variations imposed on
the weights of the test criteria during sensitivity analy-
sis are worth noting. Surely this choice influenced the
results of the sensitivity analysis, overestimating the
quality of the results. On the other hand, if there were
a profound variation in weight assignations, this would
have resulted in choices that overturned the very strict
and detailed rules and priorities of the Fund.

Overall, the study seemed to confirm that the allo-
cation of the weights through a technical committee and
the involvement of stakeholders achieved adequate solid-
ity of the results. The analysis of the results also suggests
that this solidity is higher when the regulation behind
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Figure 3. Graphic representation, for each alternative axis (X axis) of the summary indicator (Y axis) performed on the basis of R2 and R3
with those obtained from the assignment of the criteria of the Technical Committee.

the selection gives precise and detailed rules. This should
reduce the discretion exercised by the Technical Com-
mittee.

4. MAIN CONCLUSIONS

Public infrastructure investments in water distribu-
tion networks are part of a broader framework of pos-
sible interventions (regulatory, risk management, invest-
ments, etc.) to cope with and adapt to climate change.

Recently, the European Green Deal Strategy also
highlighted how climate change will continue to create
significant stress in Europe despite mitigation efforts.
Hence, the consideration of climate adaptation in public
and private investments is an essential topic.

The MCA method proved to be a very useful tool
for choosing between different investment alternatives.
When it is well-designed, it allows for the inclusion of
different quantitative and qualitative criteria that can be
measured in a single evaluation process. This has also
made it possible to weight these criteria according to the
priorities assigned by decision makers.

However, the MCA procedure is articulated and
complex, due to the need to develop an approach that
represents the multiplicity of objectives. There is a risk
that the results achieved will be strongly influenced by
subjective choices made at some of the various stag-
es. This can be a critical point. That is why sensitivity
analysis should be applied. However, in some cases like
those presented, a profound change in weight allocation
for testing robustness is limited by the need to respect
the priorities and constraints imposed by the related
regulation. That is why decision maker and stakeholder

involvement are even more necessary to achieve realistic
and acceptable results.

During the application of the methodology
described, certain strengths and weaknesses came to
light. One of the main strengths was the participatory
approach used to identify the decision-making network
(Ministries and RBDAs) and stakeholders (Regions and
LAWMs). The main weakness lies in the fact that the
weights adopted can only be controlled ex-post, shifting
the variation to weights to compare the results obtained.

The methodology applied has the advantage of being
applicable in the future also in the case of funding based
on calls for proposals, for which the scores of the attrib-
utes and/or the weights of the criteria must be defined
and published a priori. The ex-post sensitivity analysis,
carried out by modifying the weights with due regard
for the priorities and limitations of the Fund, confirmed
the solidity of the classification on the total number of
cases. This solidity seems to be favoured precisely by
the presence of accurate rules and priorities of the fund,
which reduce the margin of discretion entrusted to the
technical committee.

MCA is a useful informative support for policy deci-
sions, but it is important to keep in mind that it is not
an “automatic” method for land management.
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Abstract. Climate change has the potential to impact the agricultural sector and the
wine sector in particular. The impacts of climate change are likely to differ across pro-
ducing regions of wine. Future climate scenarios may push some regions into climatic
regimes favourable to grape growing and wine production, with potential changes in
areas planted with vines. We examine which is the linkage between climate change
and productivity levels in the global wine sector. Within the framework of agricul-
tural supply response, we assume that grapevines acreage and yield are a function of
climate change. We find that grapevines yield suffers from higher temperatures dur-
ing summer, whereas precipitations have a varying impact on grapevines depending on
the cycle of grapevines. Differently, acreage share of grapevines tends to be favoured
by higher annual temperatures, whereas greater annual precipitations tend to be det-
rimental. The impacts vary between Old World Producers and New World Producers,
also due to heterogeneity in climate between them.
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1. INTRODUCTION

In both academic research and policymaking agenda there is growing
awareness that climate change and the agri-food sector are closely related, and
that those links deserve investigation and understanding to analyse the evolu-
tion of global agriculture, and to anticipate future challenges such as climate
change adaption and mitigation (Falco et al., 2019; Santeramo et al., 2021).

Agriculture, on which human welfare depends, is severely affected by cli-
mate change. Some adverse effects, already observed, are likely to intensify
in the future, contributing to declines in agricultural production in many
regions of the world, fluctuations in world market prices, growing levels of
food insecurity (Reilly and Hohmann, 1993; Meressa and Navrud, 2020).
Adaptation potential and adaptation capability to climate change may exac-
erbate differences between regions. In a globalised world, the macro-level
impacts of climate change are driven by comparative advantage between
regions (Bozzola et al., 2021). If impacts of climate change on productivity
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differ between regions, then adjustments through pro-
duction patterns may dampen the adverse effects of cli-
mate change (Costinot et al., 2016; Gouel and Laborde,
2021). Although the agricultural sector is identified
as the most sensitive and vulnerable sector to climate
change (e.g., Deschenes and Greenstone, 2007), the
effects of climate change on the wine sector and on dif-
ferent producing regions (i.e., Old World Producers, New
World Producers) is still an open question. How do pro-
ductivity levels react to changes in climate? Do climate
change impacts on production patterns differ between
Old World Producers and New World Producers?

As suggested by Mozell and Thach (2014), the nar-
row climatic zones for growing grapes may be severely
affected both by short-term climate variability and long-
term climate change. A vast majority of earlier stud-
ies on the impacts of climate change have analysed the
effects on domestic markets, leaving underinvestigated
the effects on world production (Reilly and Hohmann,
1993). In the wine-related literature, previous stud-
ies reveal that the impacts of climate change are likely
to differ across producing regions of wine. Jones et al.
(2005) suggest that, currently, Old World Producers (i.e.,
European regions) benefit of better growing season tem-
peratures than New World Producers. However, future
climate scenarios may push some regions into climatic
regimes favourable to grape growing and wine produc-
tion (Lamonaca and Santeramo, 2021). All in all, there is
the potential for relevant changes in areas planted with
vines due to changes in climate (Moriondo et al., 2013;
Seccia and Santeramo, 2018).

Projected scenarios of future climate change at the
global and wine region scale are likely to impact the
wine market. In particular, spatial changes in viable
grape growing regions, and opening new regions to viti-
culture would determine new productive scenarios in
the wine sector at the global level.

Given this background, our contribution aims at
understanding how productive patterns allow differ-
ent producing regions (e.g., Old World Producers, New
World Producers) to respond to changes in climate.
Specifically, we examine the linkage between climate
change and productivity levels in the global wine sector.
In this regard, Rosenzweig and Parry (1994) argue that
doubling of the atmospheric carbon dioxide concentra-
tion would lead to only a small decrease in global agri-
cultural production. In addition, Reilly and Hohmann
(1993) suggest that interregional adjustments in produc-
tion buffer the severity of climate change impacts both
at global and domestic level. From a methodological
perspective, the study of agricultural supply response
has traditionally decomposed it in terms of acreage and
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yield responses (e.g., Haile et al., 2016; Kim and Mos-
chini, 2018). Our contribution examines how climate
change affects acreage and yield response for grape-
vines. To this aim, we assume that land allocations are
consistent with the choices of a representative farmer
who maximises expected profit. We posit that crop-
land can be allocated between grapevines and all other
crops. Because these two allocation choices exhaust the
set of possible land allocations, total county cropland is
assumed to be fixed. Thus, the decision problem can be
stated as that of choosing acreage. We assume that the
acreage shares are a function of expected per acre rev-
enue, given by the product between the output price and
expected yield, and of climate change. Investigating both
the responsiveness of grapevine acreage and yield to cli-
mate change allows us to conclude on the global supply
response. While our cross-countries analysis is informa-
tive on the production patterns in the wine sector at a
global scale, it cannot conclude on the effects of climate
change at the micro-level (e.g., grape growers, wine pro-
ducers). Indeed, a country-level analysis does not cap-
ture differences within countries in terms of both grape-
vine yield and climate variability, particularly in geo-
graphically heterogeneous countries such as the United
States, Canada, Russia, China (Kahn et al., 2019).

2. ESTIMATING THE RELATIONSHIP BETWEEN
CLIMATE CHANGE AND GRAPEVINES PRODUCTION

2.1 Yield response equation

Following Kim and Moschini (2018), we postulate a
simple linear equation for yield response. In detail, the
expected grapevines yield of county i at time t(y;) is
modelled as:

Y=o+ o+ BT+ pX + & (D

where «; are country-specific intercepts; T, is a linear
trend variable and f the related parameter; the vector
X, ; includes climate variables specific for county i, time
t, and season s (i.e. 30-years rolling average seasonal
temperatures and precipitations, Temp;, ; and Prec;, ),
we also posit a quadratic relationship between climate
and yields (i.e. Temp?, and Prec?,); y’ is the vector
of parameter of interest!; « and ¢, are a constant and
the error term. Following the climate literature (e.g.,

Tt is worth noting that the parameter captures the climate sensitivity of
grapevine yield without considering the implicit adaptation to climate
change, differently from analyses based on the Ricardian model of cli-
mate change (e.g., Mendelsohn et al., 1994).
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Kurukulasuriya et al., 2011; Massetti et al., 2016), we use
a four-season model, assuming that seasonal differences
in temperatures and precipitations are likely to impact
grapevines productivity. However, we exclude climate
normals of the winter season which is characterised by
the dormancy of grapevines; in fact, the annual growth
cycle of grapevines begins with bud break in the spring
season and culminate in leaf fall in the autumn season.

We explore the relationship between grapevines
yield and climate variables to estimate the potential
effects of climate change using either ordinary least
squares (OLS) or quantile regression (QR). The model in
equation (1) is estimated in an OLS fashion on the whole
sample and on subsamples of Old World Producers
and New World Producers. The properties of QR have
motivated its application in the context of agriculture
and weather, mostly focusing on the impact of climate
change on various crop yield distributions (Conradt et
a., 2015). The QR facilitates a thorough analysis of the
differential impact of climate change across the yield
distribution; a QR approach is useful in such situations
and for considering asymmetry and heterogeneity in cli-
matic impacts (Barnwal and Kotani, 2013).

2.2 Acreage response equation

Total county cropland (A) is assumed to be fixed
and land allocations are presumed to be consistent with
the choices of a representative farmer who maximises
expected profit. We posit that agricultural land can be
devoted to two alternative uses, grapevines and all oth-
er crops. The decision problem can be stated as that of
choosing acreage shares s, = A,/ A, where A, is the acre-
age allocated to the k-th use (k = 1 for grapevines and
k = 2 for all other crops). Because A is fixed, increased
land allocation to any one crop is equivalent to an
increase in its share s;, maintaining the land constraint
s;+ s, =12

Empirically, observed acreage share of grapevines in
county i at time #(s;) is modelled as:

Su=A+ A+ 0T, + s, + yiy, + @WZy+ v, )

*Due to a land constraint, a representative farmer may decide to allo-
cate more (less) acreage to grapevine reducing (increasing) the share of
acreage devoted to other crops to maximise expected profits. This may
be a sort of implicit adaptation to climate conditions. For instance, due
to warmer temperatures, acreages devoted to grapevine in Italy may
increase to the detriment of acreage intended to other production (e.g.,
apple tree, pear tree). As suggested in Ricardian literature in climate
change economics (e.g., Timmins, 2006; Kurukulasuriya et al., 2011;
Bozzola et al., 2018).

where the set of conditioning variables includes coun-
try-specific trend effects, A; a time trend, T,, capturing
exogenous technological progress; expected per acre
revenue, f;; past acreage shares, s, ;, climate variables,
Z;, which may directly affect planting decisions (i.e.
30-years rolling average annual temperatures and pre-
cipitations, Temp;, and Prec;, and their squares, Tem-
P? and Prec?). The term A is a set constant terms; 6, ¢,
and y are parameters to be estimated, @’ is the vector
of climate-specific parameters; v;, is the error term. The
term s;,; allows us to account for the behaviour of pro-
ducers that adjust their acreage when they realise that
the desired acreage differs from the acreage realised in
the previous year; it captures the dynamic effects on
acreage allocation (Santeramo, 2014). Following Kim
and Moschini (2018), we interact own output price and
expected yields estimated in equation (1), to obtain the
expected per acre revenue (i.e., #;, = p;, - J;). Since our
study is a country-level analysis, consistent with Hen-
dricks et al. (2014) we assume that the country-level
expected prices are exogenous: this assumption allows
us to deal with potential endogeneity of prices. In order
to compute the expected per acre revenue variables for
the acreage response equations, we rely on the OLS
estimate of equation (1).

We follow an approach similar to Haile et al. (2016)
and Kim and Moschini (2018) and estimate the model
in equation (2) using a system generalised method-of-
moments (GMM) estimator, based on a one-step esti-
mation with robust standard errors. In fact, applying
OLS estimation to a dynamic panel data regression
model, such as in equation (2), results in a dynam-
ic panel bias because of the correlation of the lagged
dependent variable with the country-fixed effects
(Nickell, 1981). Since current acreage is a function of
the fixed effects (1,), lagged acreage is also a function of
these country-fixed effects. This violates the strict exo-
geneity assumption, thus the OLS estimator is upward
biased and inconsistent. A solution to this issue con-
sists in transforming the data and removing the fixed
effects. However, under the within-group transforma-
tion, the lagged dependent variable remains correlat-
ed with the error term, and therefore the fixed-effects
estimator is downward biased and inconsistent. To
overcome these problems, the GMM is a more efficient
estimator that allows the estimate of a dynamic panel
difference model using lagged endogenous and other
exogenous variables as instruments. In particular, the
system GMM technique transforms the instruments
themselves in order to make them exogenous to the
fixed effects (Roodman, 2009).
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Table 1. Descriptive statistics for key variables.
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All producers

Old World Producers

New World Producers

Variable Unit
Acreage ha
Share of acreage -
Yield t/ha
Price USD/t
30-years average temperature (annual) °C
30-years average temperature (spring) °C
30-years average temperature (summer) °C
30-years average temperature (autumn) °C
30-years average precipitation (annual) mm
30-years average precipitation (spring) mm
30-years average precipitation (summer) mm
30-years average precipitation (autumn) mm

303,640 (£347,791)

0.01 (+0.02)
10.50 (+4.59)

779.27 (+448.80)

10.37 (+8.51)
9.90 (+9.08)
18.76 (+4.76)
10.92 (£8.21)
68.55 (+36.13)
62.35 (+34.87)
82.17 (+44.21)
74.56 (+44.14)

560,850 (+435,259)

0.02 (£0.00)
3.96 (+1.22)
528.60 (+40.70)
10.86 (+1.87)
9.70 (+1.54)
18.26 (£2.54)
11.57 (+2.03)
71.89 (+17.46)
67.18 (+11.14)
61.95 (+19.52)
82.93 (+24.25)

160,745 (£162,051)

0.001 (+0.001)
12.09 (+1.13)

708.32 (£396.59)

10.10 (+10.52)
10.01 (+11.28)
19.04 (£5.61)
10.55 (+10.12)
66.69 (+43.09)
59.66 (+42.50)
93.40 (+49.81)
69.91 (£51.47)

Note: Average values and standard deviation in parentheses.

3. DATA SOURCES AND SAMPLE DESCRIPTION

The empirical analysis relies on a rich dataset of his-
torical temperature and precipitation data (from 1961 to
2015) and historical trade flows data (from 1996 to 2015%)
for 14 countries. The selected countries are Argentina,
Australia, Brazil, Canada, China, France, Germany, Italy,
New Zealand, Russian Federation, South Africa, Spain,
the United Kingdom, the United States. They account for
more than two-third of the volume of wine production
(70% in 2016, Global Wine Markets, 1860 to 2016 data-
base). This group of countries includes both Old Works
Producers and New World Producers and countries
belonging to Northern or Southern Hemisphere®.

Table 1 provides descriptive statistics for key vari-
ables, also distinguishing between Old World Producers
and New World Producers.

Historical country-specific monthly average tempera-
ture and precipitation data have been collected from the
Climate Change Knowledge Portal World Bank (World
Bank, 2018). Annual and seasonal climatologies (i.e., roll-
ing 30-years averages®) of temperature (in °C) and pre-
cipitations (mm) have been constructed using historical
weather data. As for seasonal climatologies, monthly data
have been clustered into three-month seasons: December
(of the previous year) through February as winter, March

* The longer time period used for climate data allows to build climatol-
ogies (i.e. 30-years averages) of temperature and precipitations: in 1996
(the starting point of the final dataset) climate normal is based on a real
30-years average.

*The list of countries by group is presented in Appendix A.1.

° Differently from other studies that aggregated to data by weighting
each information at the grid level by the amount of agricultural area the
grid contains (e.g., Gammans et al., 2017), we use simple average of cli-
mate data aggregated at the country level.

through May as spring, June through August as summer,
and September through November as autumn. These sea-
sonal definitions have been adjusted for the fact that sea-
sons in the Southern and Northern Hemispheres occur at
exactly the opposite months of the year.

The annual 30-years average temperature is 10.37 °C
(table 1). Within this group, annual average temperatures
are about 1 °C higher for Old World Producers than for
New World Producers, reflecting the fact that New World
Producers are mostly located to lower latitudes (figure
1). The difference in average temperatures between Old
World Producers and New World Producers tends to be
higher during winter (3.97 °C of Old World Producers
and 0.77 °C of New World Producers; table 1).

The annual 30-years average precipitation is 68.55
mm and is about 5 mm greater in Old World Producers

Longitude

3t / /
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I:Pm:ifm Qcean |
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South Antarctica
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w w @ [ W

Figure 1. List of countries. Source: elaboration on Anderson and
Nelgen (2015). Notes: Old World Producers in blue, New World
Producers in red.
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Figure 2. Median 30-years temperatures and precipitations in 1997-
2015. Source: elaboration on data from CRU of University of East
Anglia. Note: data refer to the sample of 14 major producers of
wine.

than in New World Producers. However, seasonal differ-
ences are observed: during summer, the level of precipi-
tations is much lower in Old World Producers than in
New World Producers (table 1).

In our sample, we observe a 6% increase in median
values of 30-years average temperature over twenty years
(figure 2).

As suggested in Jones et al. (2005), Old World Pro-
ducers benefit of better growing seasons as compared to
New World Producers. It should be kept in mind, how-
ever, that the strength of seasonality varies significantly
across the globe, with seasons being more homogenous
around the Equator.

Country-specific annual data on areas planted with
vines (in ha) and yields of areas planted with vines
(in t/ha), collected from the FAOSTAT database, are
described in table 1. The FAOSTAT database also pro-
vides country-level annual acres for agricultural land.
Total agricultural land includes two components: i.e.,
cropland (arable land and land under permanent crops)
and land under permanent meadows and pastures. In
the methodological framework, we assume that agricul-
tural land can be devoted to two alternative uses, grape-
vines and all other crops. The latter category should cap-
ture all acres that could have been not planted to grape-
vines. Hence, we obtain the category all other uses as
the difference between total agricultural land and acres
planted with vines. In our model, we also use country-
specific annual price data for grapes (USD/t), collected
from the FAOSTAT database. In order to obtain the
reduced per acre revenue, we interact own output price
and expected yields estimated in equation (1).

Within our sample, despite the expansion of areas
planted with vines in New World Producers during the
last decades, acres intended to grape growing are, on

g Min: 1.22
- Max: 19.50
’.gh% Median: 10.57
UN Mean: 10.50
. Std. Dev.: 4.59

1] 5 15 20

| Kemel density estimate

kel = wpanechnikov. bandwidth = 13385

Skewness: -0.15

10
Yield

————— Nomal density ‘

Kurtosis: 2.25

Figure 3. Distribution and descriptive statistics for grapevines yield.

average, more than three times larger in Old World Pro-
ducers (561 thousands ha with respect to 161 thousands
ha, table 1). However, grapevines yields are much larg-
er for New World Producers (12.09 t/ha) than for Old
World Producers (3.96 t/ha).

Yields are often not normally distributed but are
negatively skewed (e.g., Swinton and King, 1991). This is
also what we find in the distribution of grapevines yield
in our sample (figure 3). A distribution of yield differ-
ent from a normal distribution may be associated with
the frequent occurrence of outliers; for instance, yield
realisations may not follow the pattern described by the
majority of yield observations (Conradt et al., 2015).

It is worth noting that countries with grapevines
yields within 25" percentile are Canada, Spain, France,
United Kingdom, New Zealand, Russian Federation,
whereas countries with yields of grape within 75" per-
centile are Argentina, Australia, Brazil, China, Germany,
United States, South Africa.

4. RESULTS AND DISCUSSION
4.1 Yield response

The estimation results for the yield response, based
on equation (1), are reported in tables 2 (OLS estimates)®
and 3 (QR estimates). The results in table 2 show that the
higher the average temperatures in producing countries
during summer, the lower the grapevines yield. Greater
precipitations are beneficial for yield during the early
growing season (i.e., spring), but detrimental during the

¢In a sensitivity analysis, we analyse the effects of annual climatic
variables on grapevine yields. The results, reported in table A.2 in the
Appendix, highlight differences between Old World Producers and New
World Producers. While higher annual average temperatures are detri-
mental (up a certain threshold) for Old World Producers, New World
Producers benefit of greater annual average temperatures and precipita-
tions.
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late growing season and the harvest time (i.e. summer
and autumn). The relationship between summer climate
and yields is nonlinear’. The overall effects are mostly
driven by the impacts of climate change on grapevines
yields of New World Producers. Differently, grapevines
yield of Old World Producers seem not affected by cli-
mate change. The results are consistent with evidence
from vine-related literature. In fact, Merloni et al. (2018)
report that higher temperatures can have a negative
impact on grapevines yield and quality. An increase in
extreme high temperatures in summer may have adverse
consequences on grapevines phenology (Briche et al,,
2014). In addition, Ramos et al. (2008) suggest that sea-
sonal distribution of precipitation matter, with larger
rainfall levels being crucial for grapevines at the begin-
ning of the growing season (i.e., spring) whereas more
stable precipitations are desirable from flowering to rip-
ening (i.e., summer and autumn).

The OLS approach is applied when the depend-
ent variable is normally distributed, whereas QR is
employed when the variable is not normally distributed
(see figure 3). The QR (median) is more robust to outli-
ers than mean regression (OLS)3. Furthermore, QR pro-
vides a clearer understanding of the data by assessing
the effects of explanatory variables on the location and
the scale parameters of the model (Conradt et a., 2015).

The results of the QR reported in table 3 mostly
confirm the non-linear relationship between grapevines
yields and average temperatures in producing countries
during summer. No substantial differences are observed
across different quantiles of the distribution of grape-

7 The results are robust also controlling for different combinations
of fixed effects: the results are reported in tables A.3 and A.4 in the
Appendix. We further detect a non-linear relationship between grape-
vine yield and summer precipitation controlling for time fixed effects
(common to all countries) and country-specific fixed effects. Different-
ly, we cannot conclude on the relationship between grapevine yield and
detrended climate variables obtained from the yearly weather deviation
from the long-run climate (30-year rolling average), as recently pro-
posed by Khan et al. (2019). The result is not surprising: while detrend-
ed climate variables capture short-run changes in climate conditions
(i.e., weather shocks), 30-year rolling average temperatures and precip-
itations inform on long-run changes in climate conditions: It is unlikely
that weather shocks on a year-by-year basis affect the responsiveness of
the viticultural sector, but long-run changes in climate capture struc-
tural changes in the sector and are more likely to influence production
decisions of a multi-year crop. A comparison between short- and long-
run analyses is reported in table A.5 in the Appendix.

8 We conduct a multidimensional outlier detection analysis based on
the ‘bacon’ algorithm, which identifies outliers based on the Mahalano-
bis distances (Billor et al., 2000, Weber, 2010). The algorithm allows the
identification and removal of observations characterised by implausibly
large or low entries of key variables. The results of the model estimated
without outliers, reported in tables A.6 and A.7 in the Appendix, con-
firm the main results, although the effect of temperatures and precipita-
tions on grapevine yields tend to be lower.
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Table 2. Estimation results for grapevines yields, OLS.

Dependent variable: yield

Variables Old World New World
All producers Producers Producers
Temperature 1.4440 -9.5441 -1.4800
(spring) (1.7044) (12.7571) (2.1761)
Temperature- -0.3044*** 0.3965 -0.2577**
squared (spring) (0.0747) (0.5755) (0.1209)
Temperature -16.3650** -22.5187 -1.8786
(summer) (7.1026) (14.6183) (11.2236)
Temperature- 0.4258** 0.4752 0.3047
squared (summer)  (0.1955) (0.3634) (0.3264)
Temperature 0.6543 -0.6787 -0.5129
(autumn) (1.9410) (12.3068) (2.3252)
Temperature- 0.0761 -0.0685 0.1321
squared (autumn) (0.0888) (0.4882) (0.1181)
Precipitation 0.5227* 0.4326 0.8057*
(spring) (0.2795) (0.7043) (0.4339)
Precipitation- -0.004 1% -0.0035 -0.0052%**
squared (spring) (0.0015) (0.0048) (0.0019)
Precipitation -0.3230*" -0.0678 -0.0427
(summer) (0.1906) (0.3849) (0.3922)
Precipitation- 0.0013 -0.0001 0.0005
squared (summer)  (0.0009) (0.0022) (0.0013)
Precipitation -0.3507** -0.3838 -0.4272
(autumn) (0.1601) (0.4282) (0.3758)
Precipitation- 0.0019** 0.0019 0.0019
squared (autumn) (0.0008) (0.0020) (0.0017)
. 0.1392*%** 0.3459* 0.0109
Time trend
(0.0477) (0.1756) (0.1007)
Observations 280 100 180
R-squared 0.9314 0.9656 0.8930

Notes: OLS estimate of equation (1) on the whole sample (All pro-
ducers) and subsamples of Old World Producers and New World
Producers. All specifications include country-specific constants.
Robust standard errors are in parentheses.

*** Significant at the 1 percent level.

** Significant at the 5 percent level.

* Significant at the 10 percent level.

vines yields. Differently, the results reveal that lower
yield realisations (i.e., within 25™ percentile) tend to be
most affected by greater precipitations during the har-
vest time (i.e., autumn). It is worth noting that countries
with grapevines yields within 25" percentile are mostly
cool climate wine regions such as Canada and Russian
Federation. Cool regions tend to have also higher rain-
fall levels and yields tend to be lower on average, rising
production costs (Anderson, 2017).
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Table 3. Estimation results for grapevines yields, quantile regres-
sion.

Table 4. Estimation results for grapevines acreage, Old World Pro-
ducers and New World Producers.

Dependent variable: yield

Variables
25% percentile 50" percentile 75" percentile

Temperature 0.8721 0.7711 1.3070
(spring) (1.9059) (1.8734) (2.3574)
Temperature- -0.1418* -0.2405%** -0.3368***
squared (spring) (0.0756) (0.0812) (0.1073)
Temperature -22.47374%* -27.0681*** -23.1306***
(summer) (4.5501) (7.0368) (7.0902)
Temperature- 0.5454%* 0.7064** 0.6102***
squared (summer)  (0.1219) (0.1864) (0.1763)
Temperature 3.0239 1.9043 2.2129
(autumn) (2.1210) (1.2873) (2.4223)
Temperature- -0.1279 -0.0515 0.0525
squared (autumn) (0.0813) (0.0611) (0.0998)
Precipitation 0.2402 0.6707** 0.4740
(spring) (0.2974) (0.2899) (0.2913)
Precipitation- -0.0024 -0.0048*** -0.0035*
squared (spring) (0.0018) (0.0017) (0.0018)
Precipitation -0.2866 -0.0272 -0.1956
(summer) (0.2024) (0.1155) (0.1925)
Precipitation- 0.0014 -0.0001 0.0011
squared (summer) (0.0012) (0.0006) (0.0011)
Precipitation -0.3157* -0.1921 -0.1535
(autumn) (0.1691) (0.1477) (0.1627)
Precipitation- 0.0019** 0.0011* 0.0010
squared (autumn) (0.0008) (0.0006) (0.0007)

. 0.1523%** 0.1796*** 0.1024*
Time trend

(0.0574) (0.0534) (0.0545)

Observations 280 280 280

Notes: QR estimate of equation (1) on the whole sample. All speci-
fications include country-specific constants. Robust standard errors
are in parentheses.

*** Significant at the 1 percent level.

** Significant at the 5 percent level.

* Significant at the 10 percent level.

4.2 Acreage response

Table 4 presents the estimation results under the
acreage models. All dynamic models (All Producers,
Old World Producers and New World Producers) are
based on a one-step GMM estimator. The Arellano-
Bond test for autocorrelation is used to test for serial
correlation in levels. The test results indicate that
the null hypothesis of no second-order autocorrela-
tion in residuals cannot be rejected, indicating the
consistency of the system GMM estimators. Accord-
ing to the Sargan test results, we fail to reject the
null hypothesis of instrument exogeneity: the system

Dependent variable: acreage share

Variables Al Old World New World
Producers Producers Producers
0.995%** 0.795%** 0.953%**
Lagged acreage share
(0.001) (0.046) (0.012)
-0.00003 -0.163 -0.0003
Expected per acre revenue
(0.00003)  (0.109)  (0.001)
0.107%** 38.983* 0.131%%*
Temperature (annual)
(0.019) (22.496) (0.020)
-0.006%** -0.134 -0.008***
Temperature-squared (annual)
(0.001) (1.574) (0.001)
. -0.107*+** 18.447 -0.122%**
Precipitation (annual)
(0.033) (11.384) (0.028)
L. 0.001%*%* -0.120 0.001%*+*
Precipitation-squared (annual)
(0.0002)  (0.081)  (0.0001)
Test for AR(1): p-value 0.096 0.106 0.239
Test for AR(2): p-value 0.238 0.326 0.266
Sargan test: p-value 0.134 0.592 0.926
Number of instruments 149 47 123

Notes: One-step generalised method-of-moments (GMM) esti-
mate of equation (2) on the whole sample and on subsamples of
Old World Producers and New World Producers. All specifica-
tions include a constant and a time trend. Coefficients and stand-
ard errors estimated are of the order of 10 for ‘expected per acre
revenue’ and of 10 for climate variable. Observations are 198 for
all producers, 47 for Old World Producers and 151 for New World
Producers. Robust standard errors are in parentheses.

*** Significant at the 1 percent level.

** Significant at the 5 percent level.

* Significant at the 10 percent level.

GMM estimators are robust but weakened by many
instruments.

We fail to find a significant acres-price relationship,
which could imply that many grapevines’ producers do
not form their price expectations on the basis of infor-
mation on expected per acre revenues.

More importantly, the estimation results reveal that
higher annual temperatures in producing countries are
beneficial for grapevines acreage share. This is true for
both Old and New World Producers, despite the effects
are much larger in Old World Producers. As suggested
in Ruml et al. (2012), among the many climatic factors
affecting wine production, temperature appears to be
most important.

Differently, severe rainfall levels is significantly asso-
ciated with less grapevines share. The negative effects of
greater annual precipitations is entirely associated with
New World Producers, whereas the Old World Produc-
ers seem not affected by changes in the rainfall levels.
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5. CONCLUDING REMARKS

Climate change has the potential to impact the agri-
cultural sector and the wine sector in particular (Mozell
and Thach, 2014). Most of the previous studies analys-
ing the impact of climate change on agriculture do not
consider the effects of climate change on world produc-
tion, markets and trade patterns (Reilly and Hohmann,
1993). Our analysis allowed us to understand if climate
change is able to affect productivity levels of grapevines.
Overall, we found that grapevines yield suffers from
higher temperatures during summer, whereas precipita-
tions have a varying impact on grapevines depending
on the cycle of grapevines. In particular, we observed
that greater precipitations are beneficial during the ear-
ly growing season (spring), but detrimental during the
late growing season and the harvest time (summer and
autumn). Differently, acreage share of grapevines tends
to be favoured by higher annual temperatures, whereas
greater annual precipitations tend to be detrimental.
The impacts however vary between Old World Produc-
ers and New World Producers, also due to heterogene-
ity in climate between them: the effects of temperatures
are less pronounced for New World Producers, whereas
precipitations have no effects for Old World Producers.
As suggested in previous studies (e.g., Jones et al., 2005),
Old World Producers benefit of better growing season,
but climate change may push New World Producers into
more favourable climatic regimes.

The opening of new regions, benefiting of better
climatic regimes, to viticulture would determine new
productive scenarios and, as a result, new trade dynam-
ics (Macedo et al., 2019). New productive scenarios are
likely to favour the production of varietal wines from
autochthonous grapes whose quality is strongly related
to microclimatic and pedological conditions (Seccia
et al,, 2017). In addition, changes in trade regulations,
that have largely influenced the agri-food market, are
modifying also global trade of wine (Santeramo et al,,
2019; Seccia et al., 2019). Such dynamics should not be
neglected. Future research should be intended to exam-
ine how climate change could affect global trade of wine
and to understand how importers and exporters could
react to new trade dynamics, due to climate change, in
terms of trade regulations.
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APPENDIX
Table A.1. List and description of countries in the sample.
30-years annual 30-years annual

Country ISO 3 Wine producer Hemisphere average temperature average precipitation

O (mm)
Argentina ARG New World Producer Southern 14.44 49.16
Australia AUS New World Producer Southern 21.76 40.47
Brazil BRA New World Producer Southern 25.14 148.20
Canada CAN New World Producer Northern -6.47 38.77
China CHN New World Producer Northern 6.94 48.29
Germany DEU Old World Producer Northern 9.28 61.12
Spain ESP Old World Producer Northern 13.84 50.92
France FRA Old World Producer Northern 11.41 71.61
United Kingdom GBR Old World Producer Northern 8.94 103.42
Ttaly ITA Old World Producer Northern 12.51 78.70
New Zealand NZL New World Producer Southern 10.06 145.83
Russia RUS New World Producer Northern -5.43 36.64
United Stated USA New World Producer Northern 7.50 55.57
South Africa ZAF New World Producer Southern 18.13 40.89

Source: Wine producer classification follows Anderson and Nelgen (2015).
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Table A.2. Estimation results for grapevines yields, OLS.

Dependent variable: yield

Variables Old World New World
All producers Producers Producers
Temperature 1.3078 -22.4180*** 5.2902***
(annual) (1.4604) (7.5813) (1.8500)
Temperature- -0.0215 0.6741%* 0.0892**
squared (annual) (0.0344) (0.1969) (0.0423)
Precipitation 0.1755 0.3731 1.1522**
(annual) (0.4226) (0.9870) (0.4877)
Precipitation- -0.0021 -0.0025 -0.0058**
squared (annual) (0.0022) (0.0052) (0.0026)
. 0.0400 0.2498 -0.0490
Time trend
(0.0479) (0.1578) (0.0593)
Observations 280 100 180
R-squared 0.9148 0.9626 0.8758

Notes: OLS estimate of equation (1) on the whole sample (All pro-
ducers) and subsamples of Old World Producers and New World
Producers. All specifications include country-specific constants.
Robust standard errors are in parentheses.

*** Significant at the 1 percent level.

** Significant at the 5 percent level.

Table A.3. Estimation results for grapevines yield: controlling for
different combinations of fixed effects.

Variables Our results Sensitiv.ity
analysis
Temperature (spring) 1.4440 2.2203
(1.7044) (1.8717)
Temperature-squared (spring) -0.3044%% -0.3176%*%
(0.0747) (0.0794)
Temperature (summer) -16.3650** -16.1260**
(7.1026) (7.4473)
Temperature-squared (summer) 0.4258** 0.4022*%
(0.1955) (0.2013)
Temperature (autumn) 0.6543 0.0276
(1.9410) (2.3118)
Temperature-squared (autumn) 0.0761 0.1007
(0.0888) (0.0948)
Precipitation (spring) 0.5227* 0.5692**
(0.2795) (0.2844)
Precipitation-squared (spring) -0.0041*** -0.0041***
(0.0015) (0.0015)
Precipitation (summer) -0.3230% -0.3870*
(0.1906) (0.2034)
Precipitation-squared (summer) 0.0013 0.0015*
(0.0009) (0.0009)
Precipitation (autumn) -0.3507** -0.3009*
(0.1601) (0.1607)
Precipitation-squared (autumn) 0.0019** 0.0017**
(0.0008) (0.0008)
Country fixed effects Yes Yes
Time trend Yes No
Time fixed effects No Yes
Country-time fixed effects No No
R-squared 0.9314 0.9386

Notes: OLS estimate of yield response equation. Observations are
280. Robust standard errors are in parentheses.

*** Significant at the 1 percent level.

** Significant at the 5 percent level.

* Significant at the 10 percent level.
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Table A.4. Estimation results for grapevines acreage: controlling for
different combinations of fixed effects.
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Table A.5. Estimation results for grapevines yield: controlling for
detrended climate variables.

Variables Our results Sensitiv‘i ty
analysis
Lagged acreage share 0.995%** 0.995%**
(0.001) (0.002)
Expected per acre revenue -0.00003 0.002
(0.00003) (0.003)
Temperature (annual) 0.107*%* 0.095%**
(0.019) (0.021)
Temperature-squared (annual) -0.006%** -0.006%**
(0.001) (0.001)
Precipitation (annual) -0.107%%* -0.133%%*
(0.033) (0.047)
Precipitation-squared (annual) 0.001*** 0.001***
Country fixed effects Yes Yes
Time trend Yes No
Time fixed effects No Yes

Notes: One-step generalised method-of-moments (GMM) estimate
of acreage response equation. Coefficients and standard errors esti-
mated are of the order of 10 for ‘expected per acre revenue’ and
of 10 for climate variable. Observations are 198. Robust standard
errors are in parentheses.

*** Significant at the 1 percent level.

Our results SZE:;;:;;Y
Variables (;‘g:li—sris)n (Short—Fun
analysis)
Temperature (spring) 1.4440 0.1500
(1.7044) (0.1418)
Temperature-squared (spring) -0.3044*** 0.0164
(0.0747) (0.0900)
Temperature (summer) -16.3650** 0.1692
(7.1026) (0.2820)
Temperature-squared 0.4258** -0.2140
(summer)
(0.1955) (0.1384)
Temperature (autumn) 0.6543 0.2483
(1.9410) (0.1584)
Temperature-squared (autumn) 0.0761 -0.1644**
(0.0888) (0.0820)
Precipitation (spring) 0.5227* -0.0050
(0.2795) (0.0088)
Precipitation-squared (spring) -0.0041*** -0.0002
(0.0015) (0.0005)
Precipitation (summer) -0.3230* 0.0039
(0.1906) (0.0093)
er;iﬁ?::;on'squared 0.0013 -0.0005
(0.0009) (0.0003)
Precipitation (autumn) -0.3507%* 0.0071
(0.1601) (0.0056)
Precipitation-squared (autumn) 0.0019** 0.0002
(0.0008) (0.0002)
R-squared 0.9314 0.9177

Notes: OLS estimate of yield response equation. Observations
are 280. Detrended climate variables in the sensitivity analysis are
obtained from the yearly weather deviation from the long-run cli-
mate (30-year rolling average). All specifications include country-
specific constants and the time trend. Robust standard errors are in
parentheses.

*** Significant at the 1 percent level.

** Significant at the 5 percent level.

* Significant at the 10 percent level.

Table A.6. Multidimensional outlier detection analysis.

5th loth 1 Sth

percentile percentile percentile
Total number of observations 280 280 280
BACON outliers 0 0 20
Non-outliers remaining 208 208 260
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Table A.7. Estimation results for grapevines yields: OLS with and without outliers and QR.

135

OLS QR
Variables All observations Observatiéns wlout s percentile 50t percentile 75 percentile
(4) . © (D) (®)
Temperature (spring) 1.4440 1.6527 0.8721 0.7711 1.3070
(1.7044) (1.7917) (1.9059) (1.8734) (2.3574)
Temperature-squared (spring) -0.3044*** -0.3114*** -0.1418* -0.2405*** -0.3368***
(0.0747) (0.0765) (0.0756) (0.0812) (0.1073)
Temperature (summer) -16.3650** -14.7502* -22.4737%* -27.0681*** -23.1306***
(7.1026) (7.7445) (4.5501) (7.0368) (7.0902)
Temperature-squared (summer) 0.4258** 0.3653* 0.5454*** 0.7064*** 0.6102***
(0.1955) (0.2163) (0.1219) (0.1864) (0.1763)
Temperature (autumn) 0.6543 0.2605 3.0239 1.9043 2.2129
(1.9410) (2.1218) (2.1210) (1.2873) (2.4223)
Temperature-squared (autumn) 0.0761 0.1037 -0.1279 -0.0515 0.0525
(0.0888) (0.0967) (0.0813) (0.0611) (0.0998)
Precipitation (spring) 0.5227* 0.5162* 0.2402 0.6707** 0.4740
(0.2795) (0.2777) (0.2974) (0.2899) (0.2913)
Precipitation-squared (spring) -0.0041*%* -0.0041*** -0.0024 -0.0048*** -0.0035*
(0.0015) (0.0015) (0.0018) (0.0017) (0.0018)
Precipitation (summer) -0.3230* -0.3643 -0.2866 -0.0272 -0.1956
(0.1906) (0.2388) (0.2024) (0.1155) (0.1925)
Precipitation-squared (summer) 0.0013 0.0013 0.0014 -0.0001 0.0011
(0.0009) (0.0009) (0.0012) (0.0006) (0.0011)
Precipitation (autumn) -0.3507** -0.3302%* -0.3157* -0.1921 -0.1535
(0.1601) (0.1629) (0.1691) (0.1477) (0.1627)
Precipitation-squared (autumn) 0.0019** 0.0019** 0.0019** 0.0011* 0.0010
(0.0008) (0.0008) (0.0008) (0.0006) (0.0007)
Observations 280 260 280 280 280
R-squared 0.9314 0.9037

Notes: OLS and QR estimate of yield response equation. Robust standard errors are in parentheses.
*** Significant at the 1 percent level.

** Significant at the 5 percent level.

* Significant at the 10 percent level.
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Abstract. Contract attributes are strong motivators for eliciting farmers’ preferences
for a particular agri-environmental scheme. Our study aims to conduct a systematic
literature review to highlight the attributes used in choice experiment studies of agri-
environmental schemes using the PRISMA framework. We obtained 34 studies for an
in-depth review, through which we extracted 32 attributes that were classified into five
typologies: ‘monetary’ (7 attributes), ‘general’ (4 attributes), ‘flexibility’ (6 attributes),
‘prescription’ (12 attributes), and ‘purpose’ (3 attributes). Though monetary attributes
should theoretically define farmers’ choices; general design and flexibility attributes
are more critical for farmers’ participation and willingness to accept. The study also
discusses the lesser-used attributes that could be potentially explored in future stud-
ies. Thus, our review can be used as a reference by future AES studies to select their
bundle of choice attributes and test with a broader range of attributes in their choice
experiments.

Keywords: choice experiment, agri-environmental schemes, willingness to accept,
contract attributes, systematic literature review
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1. INTRODUCTION

Farmers’ decision to participate and their willingness to accept (WTA)
a particular agri-environmental scheme (AES) is affected by the contract’s
design. Studies have tried to investigate the choice behaviors of farmers
using various methodologies. The choice experiment (CE) methodology, a
type of stated preference method, is widely applied in valuation studies and
is useful for analyzing different policy scenarios (Kanchanaroek & Aslam,
2018). CEs are based on the theory of consumer choice, which states that
individuals’ choices depend on utility or value gained from the attributes
of the goods being consumed (Lancaster, 1966). Utility generally depends
on attributes of the choices and socio-economic characteristics of an indi-
vidual. So, CEs provide an attribute-based approach that can investigate
individual preferences (Cheze et al., 2020) as well as quantify the trade-offs
between the alternatives (Hynes et al., 2011). Thus, the CE method is par-
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ticularly suited for evaluating choices among different
AESs and to elicit farmers’ or landowners’ preferences
for different attributes in a contract (Espinosa-Goded
et al., 2010; Horne, 2006; Ruto & Garrod, 2009, etc.).
Many studies have reported that even though socio-
economic, demographic, or cultural characteristics can
influence farmers’ preferences, such findings are usually
insufficient to quantify these choices (Dachary-Bernard
& Rambonilaza, 2012; Dramstad et al., 2006; Swanwick,
20009, etc.). Thus, CEs can be a useful tool to understand
specific preferences by evaluating farmers’ behavior
towards contract attributes.

Studies generally use evidence from previous lit-
erature to select the contract attributes and their levels
for their CE. There exists a plethora of literature on the
motivations and attitudes of farmers exhibiting conser-
vation behavior that the AES studies use while choos-
ing attributes (Greiner, 2016; Le Coent et al., 2017). Few
studies have conducted in-depth literature reviews to
understand why farmers join a particular AES (like,
Lastra-Bravo et al., 2015) and the attractive attributes
in a contract that motivate farmers’ participation (like,
Brandyberry, 2015). Lastra-Bravo et al. (2015) collected
160 variables through a review of AES studies which
they classified into five different categories that depicted
the socio-economic and demographic conditions of the
farm and the farmers. However, they studied trade-offs
between attributes within only one category: ‘farmers’
attitudes towards agri-environmental schemes.’ Thus,
there is still a substantial knowledge gap in the litera-
ture about attribute selection for contract design because
of the lack of a definitive catalog of management and
policy-based attributes used by previous studies. State
of the art has majorly focused on reviewing the meas-
ures included in the AESs (e.g., Lastra-Bravo et al., 2015
and Rakotonarivo et al., 2016), but no study has specifi-
cally concentrated on reviewing the contract attributes
used for designing the CEs. This gap creates a divide
between contract attributes studied by researchers and
actual attributes preferred by the farmers, which may
lead to inefficient contract designs. Also, studies shortlist
choice attributes using previous literature, but there is a
lack of studies that employ a systematic review approach.
Some studies such as Uthes & Matzdorf (2013) reviewed
the literature on agri-environmental measures (AEMs).
However, they did not use a systematic method, thus,
they covered a broad spectrum of AEMs that does not
focus on using the CE methodology to examine farmers’
choices. One recent study by Mamine et al. (2020) did
conduct a meta-analysis of 79 AES studies that use the
CE method to evaluate farmers’ preferences. However,
they did not conduct a systematic review and grouped
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the extracted 290 attributes into only two categories -
commitments and incentives.

Mamine et al. (2020) haven’t been the first to classify
contract attributes into different sub-types. Many AES
studies that use the CE methodology classify the choice
attributes as monetary and non-monetary. Usually, AES
studies include a monetary attribute related to payment
level (expressed in currency per hectare per year) to esti-
mate the WTA of the various AES designs (Espinosa-
Goded et al., 2013; Espinosa-Goded et al., 2010; etc.). The
monetary attribute can also be either funding schemes
(e.g., climate premium), international price fluctuations,
additional incentives, conditional bonus, etc. (Kuhfuss
et al., 2015; Probstl-Haider et al., 2016; etc.). The various
types of non-monetary attributes can either be manage-
ment attributes (like ‘biodiversity’ and ‘carbon seques-
tration’ as environment management attributes used in
the study by Méntymaa et al. (2018) and ‘cover crops
area size’ as an agriculture-management attribute in
the study by Villanueva et al. (2015a), or policy design
attributes (like ‘collective participation’ and ‘monitor-
ing’ by Villanueva et al. (2015a)), or theory-relevant
attributes (like ‘recommendation’) and policy-relevant
attributes (like ‘share of farm’) (Villamayor-Tomas et al.,
2019), etc. Ruto & Garrod (2009) labeled agri-environ-
mental policy options as their key design attributes (like,
‘duration of AES contract,” ‘per hectare payment rate,
etc.), differentiating them from payment levels. Similarly,
Le Coent et al. (2017) categorized the contract attributes
as: attributes that have a direct effect on farmers’ com-
pliance costs (levels and types of environmental efforts)
and attributes related to contract design (‘length of con-
tract, ‘contract cancellation options,” ‘contract flexibil-
ity, etc.). They extended the categorization to introduce
a novel attribute called ‘purpose’ which they tested via
a CE. Dupras et al. (2018) also categorized attributes as
either visual aspects (like ‘crop diversity’) or personal
attributes (like ‘family heritage,” ‘emotional attach-
ment, etc.). Christensen et al. (2011) also categorized
their contract attributes into three categories: flexibility
in contract terms (‘contract length’), flexibility in prac-
tical management (‘buffer zone width’), and economic
incentive (‘subsidy in euro/hectare/year’). These numer-
ous categorizations can be incoherent for future studies
when selecting attributes, which calls for comprehensible
and practical typologies. One of the ways to do it is by
systematically collating all the attributes from previous
studies and sorting them according to their usage.

Thus, we aim to conduct a systematic review of AES
studies’ recent literature that uses CEs to reveal the com-
mon attributes they use for testing contract designs and
farmers’ preferences for those contract features. Our
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study also tries to categorize the attributes into broad
typologies and highlight the lesser-used attributes that
can be explored in future AES studies.

A systematic literature review is used to collect and
analyze data from relevant previous studies and identi-
ty empirical evidence to satisfy a specific hypothesis or
research question (Armstrong et al., 2011; Petticrew &
Roberts, 2008; Siddaway et al., 2019). We use a system-
atic review since it has a considerable edge over a narra-
tive review as it is more organized and has reduced bias
(Koutsos et al., 2019). There have been several proposed
methods for conducting a systematic review, and they
are usually classified by the research discipline. E.g., the
EKLIPSE project report on different methodologies sug-
gests using either the Cochrane method (Higgins et al.,
2019), Campbell collaboration protocol (Kugley et al.,
2017), or the Collaboration for Environmental Evidence
(2013) method for conducting a systematic review in the
domain of environmental-related sciences (Dicks et al.,
2017). Another novel approach is the PRISMA (Preferred
Reporting Items for Systematic reviews and Meta-Anal-
yses) methodology that illustrates the flow of informa-
tion in different phases of a systematic review. PRISMA
has been widely in different research disciplines, and has
been cited more than 25,000 times, and endorsed in over
400 journals (Page et al.,, 2018). In agricultural sciences,
systematic reviews have been a recent change from the
traditional narrative reviews (Koutsos et al., 2019). Kout-
sos et al. (2019) proposed a framework for conducting
systematic review specifically for agricultural sciences
by extending the basic steps of the PRISMA Flowchart
(illustrated by Moher et al., 2010). Hence, we use the
framework by Koutsos et al. (2019) to identify specific
studies that use the CE methodology for AES studies
and shortlist the attributes used in such studies.

This paper is organized as follows: in Section 2, we
give a detailed account of our methodology and how
we shortlisted the studies for the review; in Section 3,
we describe our results and then discuss our outcomes
in Section 4. We conclude our study in Section 4, high-
lighting possible future implications of this review.

2. METHODOLOGY

PRISMA is an evidence-based method for report-
ing in systematic reviews and meta-analyses. It has
been published in several journals to encourage its dis-
semination and citation (like BM]J, Plos, Springer, etc.).
In this study, we use the PRISMA flowchart and check-
list downloaded from Moher et al. (2010) and apply it to
our study as explained for agricultural science reviews

by Koutsos et al. (2019). Koutsos et al. (2019) tested the
framework on a simple case to assess the methodology’s
ease and efficacy and thus, promote its adoption among
agro-scientists. Their framework included the following
six steps which we also used in this study:

2.1 Scoping

We set the following research questions to achieve
the objective of this review.

« RQI: How many and what are the common contract
attributes used by studies while designing a CE for
eliciting farmers’ preferences for AESs?

o RQ2: What are the different typologies that the
attributes can be classified into?

o« RQ3: How can the lesser-used attributes influence
farmers’ WTA?

2.2 Planning

We conducted an extensive search to identify the
studies relevant to our RQs. For that, we shortlisted key-
words (and Boolean operators) and selected the digital
database for the search. We tested a range of keywords
before finalizing on the following: ‘choice experiment’,
‘agri-environmental’, ‘contracts’, ‘schemes’, ‘measures.’
We chose two digital databases for our search: Scopus
Database (https://www.scopus.com/) and Web of Science
(WOS) (https://apps.webofknowledge.com/).

2.3 Identification

We performed the search (query execution) using
various combinations of keywords. We also decided to
use no additional filters (like year, subject area, docu-
ment type, document language, etc.) for the search. We
executed the query in May 2020. In total, we found 110
documents (from Scopus and WOS).

Scopus search

o Search string: choice AND experiment AND agr*-
environmental AND contracts OR schemes OR
measures

e Outputs: 56 documents from 2006-2020; included
55 Articles and 1 Conference Paper.
WOS search

o Search string: “choice experiment” AND agr*-envi-
ronmental schemes OR “choice experiment” AND
agr*-environmental contracts OR “choice experi-
ment” AND agr*-environmental measures.
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o Outputs: 54 documents from the years 2006 - 2020;
included 51 Articles, 2 Reviews, and 1 Conference
Paper.

2.4 Screening

We assessed the quality of the resulting documents
from the search query by first deleting 40 duplicated
documents, and then conducting initial screening of the
remaining 70 documents by skimming through titles
and abstracts. Out of the 70 studies, we excluded 12 pub-
lications. Some of the common reasons for exclusion
were either the document was completely unrelated to
the search query, or the study did not use the CE meth-
od. E.g., two studies (Bartkowski & Bartke, 2018 and
Dessart et al., 2019) are reviews of other empirical stud-
ies related to AESs, but not related to AESs that use CE
methodology, hence were excluded.

2.5 Eligibility

We applied content-based quality checks of the full
paper for the remaining 58 documents to make sure the
selected studies aligned with our objectives. For that, we
set inclusion/exclusion criteria for effective checks, as
suggested by Khan et al. (2003). The inclusion/exclusion
criteria we applied to the studies were as follows:

a) The study should have used a CE to explore farmers’
willingness to participate in or accept an AES

b) The survey respondents should be specifically farm-
ers

¢) The study should have recorded AES for public
goods, not private benefits

Based on our criteria, 34 studies were finally selected
for review with specific reasons for exclusion, like, study
design, study measures, type of survey respondents or
sample-type, etc., with specific reasons for the exclusion
provided in Appendix 1.

2.6 Presentation

We concluded the review by presenting the evi-
dence, summarizing it, and interpreting it to answer
our research questions. Using the PRISMA flowchart
(extracted from Moher et al., 2010), we mapped out the
number of articles identified included or excluded (Fig-
ure 1). We tabulated the study characteristics and choice
attributes and their levels found in each study for data
synthesis to answer the research questions (Appendix
2). Similar attributes were grouped and the frequency
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Figure 1. Prisma Flowchart filled with study results. Source: Moher
et al. (2010).

of their occurrence was noted using MS Excel (Appen-
dix 3). We then classified the attributes on basis of dif-
ferent typologies, which are discussed in the following
sections.

3. RESULTS

We derived 177 attributes in total from the 34
reviewed studies (Appendix 3). The duplicated attrib-
utes are collated together, and the resulting 32 unique
attributes are depicted in Table 1. By categorizing simi-
lar attributes, five main typologies emerge: ‘monetary
attributes,” that can be used as a means to calculate
potential monetary trade-offs among attributes (‘pay-
ment, ‘bonus,” ‘fine, etc.); ‘general attributes,’ that out-
line the general preferences of a contract (‘area,” ‘dura-
tion,” etc.), ‘flexibility attributes,” that indicate contract
flexibilities (over a duration, over an area, over prescrip-
tions, etc.), ‘prescription attributes,” that include manage-
ment, technical, and policy-related specifications across
alternative contracts (‘communal participation,” ‘risk,
‘farmer recommendation,’ ‘eco-label,” ‘monitoring,” etc.),
and ‘purpose attributes’ that define the purpose of the
AESs and have a direct effect on farmers’ compliance
costs (either through chemical reductions or through
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Table 1. Attributes found in the review.

Attributes Frequency Relation with WTA
MONETARY ATTRIBUTES
1 Payments (€/ha/year) or compensation; for animals (€/animal/year) 34 Same as WTA
2 Conditional Bonus/Incentive 6 +
3 Potential price fluctuation 2 -
4 Cost ceiling for compensation 1 +
5 Gross margin (€/ha/year) or (%) 1 +
6 Compost price per trolley (in currency) 1 +
7  Fine (in case of infringement) 1 -
GENERAL ATTRIBUTES
8 Duration of contract 17 -
9  Area enrolled in contract (%) 15 -
10 Availability of technical training/ scheme support/assistance 8 +
11 Average time spent on paperwork/ administration 2 -
FLEXIBILITY ATTRIBUTES
12 Flexibility over adherence to scheme prescriptions 11 +
13 Flexibility over what areas of the farm are entered into the scheme 7 +
14 Flexibility of duration or cancellation of contract 6 +
15 Flexibility to change agricultural practice (fertilizers, pesticides, manure) 6 +
16 Non-participation: flexibility to opt-out 2 +
17 Flexibility of dates for working on fields 3 +
PRESCRIPTION ATTRIBUTES
18 Monitoring 9 Not significant
19 Communal participation or compensation 7 +/-
20 Maximum grazing (stocking density) 4 +
21 More labor days for work 2 -
22 Coordination with neighbors 1 +
23 Recommendation 1 +
24 Likelihood of complete crop failure (time in years) 1 -
25 Data provision type 1 +/-
26 Process optimization 1 +
27 Input risk 1 -
28 Conservation Outcome risk 1 -
29 Eco-label 1 +
PURPOSE ATTRIBUTES
30 Allocation of land to some environmental activity(s) 15 +/-
31 Ecological focus areas (%) 5 -
32 Reduction of chemicals (%) 4 -

other environmental efforts like ‘biodiversity conserva- ~ We also found 11 prescription attributes and 3 purpose
tion’). We found 7 monetary attributes, 5 general attrib-  attributes that are specific to the purpose of the AES.
utes, and 5 attributes related to flexibilities in contracts. =~ We discuss the attributes below in detail and how they
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impact farmers’ participation and WTA. The lesser-used
attributes have been used in only one study, and we also
discuss their potential for future studies.

3.1 Monetary attributes

Monetary attributes signify those contract features
that are specified in monetary terms. These include con-
tract payments that promote farmers’” participation and
keep agricultural policy budgets under control (Vil-
lamayor-Tomas et al., 2019), or economic incentives that
motivate farmers’ adherence to the terms of the contract
(like ‘fine’) (All6 et al., 2015). We observed 7 attributes
that could fall under this typology.

3.1.1 Payment

A typical contract dictates farmers modify their
farming practices for per-hectare (annual) payments.
So, every CE includes a monetary cost/benefit attribute
called ‘payment’ that allows for evaluating welfare esti-
mates, i.e., willingness to pay (WTP) or willingness to
accept (WTA) compensation, for changes in the levels
of contract attributes (Birol, 2012). The monetary attrib-
ute can not only evaluate the farmer preferences, but it
can also help estimate the public expenditure needed
for each new design of a contract. Thus, ‘payment’ is
an essential attribute for informing AES policy design
(Espinosa-Goded et al., 2010). We observed that all
reviewed studies used this attribute, and it is generally
depicted in currency per hectare per annum. Though
farmers’ WTA for changes in different attribute values
can be calculated using payment as an attribute in CEs,
payment can also cover the combination of opportunity
costs, management costs, monitoring cost, risk premi-
um, and profit margin in an AES (Greiner et al., 2014)
which a respondent needs to be aware of while choosing
AES options.

However, the impact of other attributes affects pay-
ment amounts hugely. The trade-offs the farmers are
willing to make in exchange for different levels of pay-
ments are interesting to analyze. E.g., Ruto & Gar-
rod (2009) observed that farmers would easily trade-
off approximately 10% of their current payments in
exchange for increased flexibility over what lands to
enter in the contract or what measures to enroll in the
AES. Similar results have been noticed in other studies.
Espinosa-Goded et al. (2010) also observed that relaxing
the restriction on grazing areas could increase farmer
participation and decrease the budget of the contract.
Similarly, Santos et al. (2016) noted that technical sup-
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port is more important for the farmers than subsidy
amounts. The same study estimated that farmers would
give up around 400€ per hectare per year for increas-
ing the cattle density by one livestock unit per hectare,
reflecting the high opportunity costs of extensification
of grazing in Portuguese montados (Santos et al., 2015).
Furthermore, Wainwright et al. (2019) observed a non-
linear relationship between payment values and farm-
ers’ participation, which indicates the high significance
of other contract attributes. Villanueva et al. (2017) also
observed that farmers required higher compensation for
programs with very high levels of demand and low flex-
ibilities. Probstl-Haider et al. (2016) also observed that,
farmers are not ready to sway from intensive cropping
even with higher compensations. Thus, even though pay-
ment is the only monetary attribute in most of the AES
studies, farmers’ preferences depend on a wider set of
factors than just the monetary factors.

3.1.2 Conditional Bonus/Incentives (one-time only)

A conditional bonus is paid in addition to the annu-
al compensation payments per hectare as an incentive
to farmers to favor higher participation rates and land
enrolment in AESs and achieve higher targets of con-
tract purposes. Kuhfuss et al. (2015) and Roussel et al.
(2019) used the attribute on the condition of additional
chemical reductions per year. Similarly, Villanueva et
al. (2017) offered a fixed incentive at the end of the con-
tract period (after 5 years) on the condition of improve-
ments in the provision of biodiversity and soil function-
ality. This attribute should theoretically positively affect
farmers’ participation; however, it is highly influenced
by other contract features. Since the bonus is condition-
al, farmers may not agree to stringent conditions of the
contract. Roussel et al. (2019) observed a high preference
of the farmers towards the bonus. In contrast, Kuhfuss
et al. (2015) observed higher initial participation but,
the bonus had no effect on the individual area enrolled
in the scheme. Only if the bonus would be used as in
collective performance, it efficiently increased the total
area enrolled, which signifies the use of this attribute for
analyzing collective contract types. Some studies also
showed that additional bonus was insignificant for farm-
ers, and they would instead prefer higher flexibilities in
contracts than additional payments. E.g., the attribute
‘premium for results’ used by Villanueva et al. (2017)
had no significance on farmers’ participation. Also,
Chang et al. (2017) observed that farmers are reluctant
to reduce fertilizer consumption even when incentivized
with additional payments.
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3.1.3 Other monetary attributes

Probstl-Haider et al. (2016) studied the influence
of the attribute ‘potential price fluctuations’ in their
CE since international market prices are of increasing
importance in their study region (March-Thaya flood-
plains, Vienna). Their study observed that farmers chose
an AES on the basis of price fluctuations play rather
than on the value of the environmental premium.

Another attribute that is important for exploring in
future studies is ‘Fine. All6 et al. (2015) used it in their
study to analyze the farmer’s moral hazard and free-rid-
ing behavior under an AES. Though the ‘fine’ attribute
is similar to ‘monitoring’; however, unlike monitoring,
it is a monetary attribute, and will expectedly increase
the WTA, but has not been tested sufficiently in AES
studies.

Other market-based monetary attributes like ‘gross
margin’ and ‘cost ceiling’ have been used in individual
studies as an addition to the payment attribute to test
the effect of additional monetary factors on WTA. They
also positively impact WTA; however, they are contract-
specific attributes that reflect farmers’ profits rather than
the policy design of an AES.

3.2 General attributes

We found 4 general attributes including the basic
contract design elements (such as ‘contract length,” ‘con-
tract area,’ etc.). Every contract has at least one general
attribute, which defines the basic contract regulations.
Even though theoretically, monetary attributes are of the
highest importance to farmers while choosing an AES,
many studies have observed the general attributes could
sway farmers’ preferences for an AES (Christensen et
al., 2011; Greiner, 2016; Hasler et al., 2019; Lienhoop &
Brouwer, 2015). The basic design elements of a contract
can thus influence farmers’ WTA significantly.

3.2.1 Duration of contract

The contract duration is an important attribute to
determine farmers’ WTA. We observed 17 out of select-
ed 34 studies used this attribute in their CEs. In almost
all the studies, the farmers preferred shorter contracts,
except in the study by Franzén et al. (2016), wherein it
was insignificant. Most studies show that increasing
contract duration requires higher compensation by the
farmers. E.g., Ruto & Garrod (2009) observed that farm-
ers demand an increase of 1% of the current payments
for a year’s increase in the contract duration.

3.2.2 Area enrolled in contract (%)

We observed 15 studies used this attribute to test
its impacts on contract design, and 8 out of those
showed that farmers prefer to enroll shorter areas into
the contracts, while 6 showed no role of significance.
Studies have indicated this as a conflict between agri-
cultural intensification and conservation (De Salvo
et al., 2018; Espinosa-Goded et al., 2010; Villamayor-
Tomas et al., 2019; Villanueva et al., 2015a). Farm-
ers also have a high reluctance and strong disutil-
ity for larger conservation areas or larger forest sizes.
E.g., Lienhoop & Brouwer (2015) noted that farmers
do not find large-scale afforestation projects attrac-
tive and demand very high costs for such a contract.
Other studies also proved that farmers are willing to
accept smaller subsidies for smaller areas enrolled
in the contracts. Hasler et al. (2019) observed that
the Danish farmers required an increase of 1% in
their payments for every additional 1% of arable land
enrolled in the contract, thus making this attribute
important for considering payment amounts. Simi-
larly, Villanueva et al. (2015) also reported that only
44% of the farmers surveyed would accept a low-to-
medium increase in compensation amounts for 1% of
the increase in cover crops area, while the rest would
either not enroll more areas or ask for higher com-
pensation amounts. Enrolling larger areas into the
contract increases the probability of adopting more
restrictive measures, so farmers prefer to enroll small-
er areas (Roussel et al., 2019).

3.2.3 Availability of technical training/ scheme support

We found 8 studies that used ‘technical training/
scheme support’ as an attribute for analyzing farm-
erss WTA. The majority of the studies observed that
technical support is welcomed by farmers and can
lead to higher participation and lower compensation
payments (Christensen et al., 2011; Espinosa-Goded
et al., 2010; Hasler et al., 2019; Kuhfuss et al., 2015;
Ruto & Garrod, 2009). However, farmers did not con-
sider scheme support important for a conservation
program in some studies (Franzén et al., 2016; Wain-
wright et al., 2019). Furthermore, the attribute is high-
ly preferred when it is provided free of cost (Chris-
tensen et al., 2011; Kuhfuss et al., 2015). Santos et al.
(2016) attributed technical support as the second most
observed factor influencing farmers’ participation in
future AESs, though it was not included as an attrib-
ute in their CE.
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3.3 Flexibility attributes

The flexibility in a contract is one of the key fac-
tors that facilitate its adoption. Flexibility can be in plot
selection, prescription selection, or withdrawal from the
contract (Christensen et al., 2011; Kuhfuss et al., 2015;
Ruto & Garrod, 2009; etc.), which can influence com-
pensation amounts immensely. Usually, studies have
noted that higher flexibilities in contracts can lead to
lower WTA. E.g., Lienhoop & Brouwer (2015) observed
that only a smaller percentage of farmers were influ-
enced by the payment levels of the AESs, as compared to
more farmers preferring to have the option to return to
agriculture after the contract ends.

3.3.1 Flexibility over adherence to scheme prescriptions

Flexibility in scheme prescription measures or the
choice of choosing management type is another attrib-
ute many studies deem as important for their CEs. It
generally has a positive correlation with farmer partici-
pation. The 11 studies that use this attribute observed
that farmers preferred higher flexibility. Latacz-Lohm-
ann & Breustedt (2019) observed that offering flexibil-
ity to farmers like allowing organic fertilizer to be used
(compared to no fertilization) reduced the compensa-
tion requirement by 127.40€. Even the studies not using
this attribute have reported farmers’ preferences for
higher flexibility in measures and management practices
(Christensen et al., 2011; Espinosa-Goded et al., 2010;
Villanueva et al., 2015b, etc.)

3.3.2 Flexibility over what areas of the farm are entered
into the scheme

The flexibility of the area under contract has a pos-
itive significance in most studies (e.g., All6 et al., 2015;
Christensen et al., 2011; Greiner, 2016; Ruto & Garrod,
2009). Though 7 studies have mainly used this attrib-
ute, other studies have analyzed it through the attrib-
ute ‘area size under contract.” However, this attribute
is different from contract area size enrolled as it allows
the farmers to choose the area size, conservation activ-
ity on that area, and the duration of being enrolled for
that area. Thus, this attribute is an integration of differ-
ent flexibility options which can lead to higher partici-
pation and lower compensation amounts. E.g., Chris-
tensen et al. (2011) observed that an average farmer
could give up 43€/ha/year for flexible buffer zone
width.
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3.3.3 Flexibility of duration or cancellation of contract

Many farmers consider the opportunity to terminate
the contract at any time to be an important pre-condi-
tion for participation (as shown in studies by Broch &
Vedel, 2012; Christensen et al., 2011; Hasler et al., 2019,
etc.). Generally, this attribute has a positive correlation
with farmer participation. Farmers prefer this possibly
because canceling the contract at will would allow them
to switch to more intensive farming when market prices
increase (Mariel & Meyerhoff, 2018). This attribute can
also be used as an incentive for participation (Greiner,
2016; Hasler et al., 2019).

3.3.4 Flexibility to change agricultural practices (fertiliz-
ers, pesticides, manure)

Studies have shown that flexibility in contract regu-
lations is more important for farmer participation than
pre-determined changes in agricultural practices. Stud-
ies provide this choice of changing agricultural practices
at will in their CEs to determine the trade-offs between
compensation amounts and conservation efforts. E.g.,
Kuhfuss et al., (2015) observed that farmers would not
include their whole vineyard in the contract unless they
have the flexibility to use chemicals in some farm areas.
Similarly, Latacz-Lohmann & Breustedt (2019) observed
that allowing organic fertilizers, instead of prohibiting
all fertilization, reduced the compensation amount by
127.40€. Likewise, Villanueva et al. (2017) also observed
that compensation amounts were reduced with increas-
ing levels of insecticidal treatments allowed in the con-
tracts. Their study showed that farmers’ WTA is lowest
for limited treatment and highest for non-treatment,
indicating that farmers are reluctant to give up chemical
treatments altogether. However, only 6 studies used this
attribute; thus, there is a greater scope of experimenting
with different conservation options.

3.3.5 Non-participation: flexibility to opt-out

Though all the studies (like Broch & Vedel, 2012;
Christensen et al., 2011; Espinosa-Goded et al., 2010;
Kuhfuss et al., 2015; Ruto & Garrod, 2009; etc.) use it
in their choice cards when conducting a CE; however,
only 2 studies used it specifically as an attribute for the
CE (Le Coent et al., 2017 and Roussel et al., 2019). Not
including it as an attribute could be because the cod-
ing of variables in the CE testing model with an opt-out
option poses several challenges (Le Coent et al., 2017).
The opt-out option is generally used in CE to give the
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farmers the voluntary choice of choosing an AES. Vil-
lamayor-Tomas et al. (2019) noted that 37% of farmers
chose the opt-out option; however, he suggested explor-
ing further whether this would affect the main findings.
Roussel et al. (2019) studied the attribute to understand
farmers’ preference to keep their current practices. This
attribute generally positively correlates to farmers’ pref-
erences since it avoids them facing a forced choice.

3.4 Prescription attributes

Most of the attributes in the reviewed studies were
prescription attributes that defined the technical and
management aspects of the contracts. We found 16 such
attributes used in 5 or less than 5 studies; however, most
are uniquely used (only in one study) and are also dis-
cussed under lesser-used attributes in the Discussions
section. Researchers use attributes like ‘monitoring’ are
to check for non-compliance among farmers (9 studies
use this attribute). However, monitoring is costly, and the
balance between non-compliance and monitoring is often
ignored (Vedel et al., 2015). We observed that the moni-
toring attribute was insignificant in most of the studies
indicating that it plays a minor role in farmers’ choice of
participating in an AES (Greiner, 2016; Rodriguez-Entre-
na et al., 2019; Villanueva et al., 2015b, 2015a; Villanueva
et al,, 2017). However, only Broch & Vedel (2012) and
Vedel et al. (2015) observed that monitoring had a sig-
nificantly negative impact on respondents’ utility and led
to increased WTA. The reason for the negative attitude
towards monitoring could be the farmer’s mistrust of the
system or the farmer’s perception of the system control-
ling him (Broch & Vedel, 2012).

‘Communal participation’ or ‘communal schemes’
are also attractive to farmers since they induce a ‘neigh-
bor-effect’ among farmers, leading to increased partici-
pation in the AES. Communal management can have
mixed results on farmers’ WTA. Studies such as Hope
et al. (2008) and Villanueva et al. (2017) reported a
positive correlation to farmers’ preferences. Hope et al.
(2008) reported that farmers prefer working as a group
rather than as individuals. Villanueva et al. (2017)
reported that older farmers (> 60 years) show a higher
willingness for collective participation than younger
farmers in olive groves of plain areas. Even though only
7 studies have used this attribute, many other studies
mention similar factors that indicate that farmers” have
high utility for community participation and manage-
ment. E.g., Aslam et al. (2017) observed that social pres-
sure and social networks could increase farmers’ accept-
ance for contracts. Similarly, All6 et al. (2015) tested
the variable ‘social trust’ to evaluate whether farm-

ers believe their neighbors fully comply with the con-
tract terms, and observed that majority of respondents
think that their neighbors will comply. This compliance
indicates that the attribute should be tested in CEs for
collective contract types. However, some studies also
observed that farmers prefer individual management
and discrete compensation, like Rodriguez-Entrena et
al. (2019) noted that collective participation leads to a
higher degree of uncertainty among the farmers. Simi-
larly, Villanueva et al. (2015a) suggested that most farm-
ers showed medium to high WTA for collective partici-
pation because they anticipated loss of freedom of their
farm management due to community participation.

Other attributes that span under the umbrella of
‘neighbor-effect’ include ‘coordination with neighbors’
and ‘recommendation.” Neighbor-effect generally posi-
tively correlates with farmers’ participation. Villanueva,
et al. (2017) noted that farmers are more willing to par-
ticipate at lower transaction costs if the neighbors also
participate. Also, the attribute ‘farmers’ recommenda-
tion’ used by Villamayor-Tomas et al. (2019) exhibited
a positive significance to farmers’ acceptance, whereas
the attribute ‘scientist recommendation’ had no signifi-
cant impact. The attribute is also similar to ‘communal
participation’, with the only difference being that this
tests the farmer’s preferences to his immediate neigh-
bor’s preferences, whereas the latter is on the level of the
whole community. De Salvo et al. (2018) suggested that
neighbor-effect can improve acceptability of AESs and
achieve cost-effectiveness of contracts, and hence farm-
ers’ preferences for ‘local context’ should be considered
by policymakers.

‘Grazing intensity’ or ‘Stocking density’ is another
attribute that 4 studies included for testing farmers’ pref-
erences for a reduction in grazing intensity or the num-
ber of animals per hectare. The studies (Breustedt et al.,
2013b; Latacz-Lohmann & Breustedt, 2019; Santos et al.,
2015) show that stricter prescriptions for lesser grazing
lead to higher compensations, thus higher WTA.

Non-monetary incentives have also been overlooked
by all the studies except one. Chang et al. (2017) used
the ‘eco-label” attribute to incentivize farmers who suc-
cessfully complied with the AES standards and observed
that farmers would readily exchange an eco-label for
lower compensation amounts. So, including non-mon-
etary incentives like eco-label can also help lower the
farmers’ WTA.

‘Risk’ is another attribute that has been used in the
study by Star et al. (2019) that explored how input or
outcome risk limits the farmers’ willingness to imple-
ment environmental measures. Their study reported that
higher levels of either risk would reduce participation
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and increase the compensation amount. This attribute
should be extensively tested especially in the face of cli-
mate and socio-economic uncertainties.

3.5 Purpose attributes

These attributes are different from the contract
design attributes as they specifically iterate the purpose
for which the farmer will accept the contract prescrip-
tions. The purpose of an AES could be a conservation
activity, afforestation, land allocation for environmental
activity, chemical reduction, etc., which is what these
attributes offer.

3.5.1 Allocation of land to some environmental activity(s)

Attributes like ‘maintenance of soil organic mat-
ter, ‘protection of soil from water erosion, ‘recreational
access,” ‘biodiversity improvements, ‘forest co-benefits,
‘afforestation,” etc. are different types of environmen-
tal and conservation activities that define the contract
motives. Some studies like Broch & Vedel (2012) used
the attribute ‘purpose’ specifically to combine different
conservation activities into one choice for their CE (bio-
diversity, water protection, or recreation). Le Coent et al.
(2017) also used ‘purpose’ as a separate attribute to high-
light farmers’ preferences between different conservation
activities. One of the significant inferences from testing
this attribute has been that most farmers prefer conser-
vation over compensation (according to the studies by
Le Coent et al., 2017; Lienhoop & Brouwer, 2015; Santos
et al., 2015; Vedel et al., 2015). Greiner (2016) also used
this attribute to understand the significance of different
conservation activities; however, he observed that 33% of
farmers found the choice insignificant, rather focused on
payment values and contract duration.

3.5.2 Ecological focus area

Though 5 out of 34 reviewed studies used this attrib-
ute in their CE; however, 4 of these studies use the same
set of choice attributes in their CE (Rodriguez-Entrena
et al., 2019; Villanueva et al., 2015b, 2015a; Villanueva
et al., 2017). According to Villanueva et al. (2017, p6),
this attribute was included in the CE to “explore a hypo-
thetical future implementation of the EFA requisite of
the Common Agricultural Policy (CAP) ‘green payment’
in permanent crops such as olive groves”. Some previous
studies have also mentioned EFA in their articles but do
not test it in their CEs; like Breustedt et al. (2013) and
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Villamayor-Tomas et al. (2019).

Overall, studies using this attribute observed that
farmers have a negative preference for EFAs, since agree-
ing to it would mean dedicating additional areas to eco-
logical functions than stated in the contract. A similar
attribute called “Naturalization’ used by Rocchi et al.
(2017) defines conversion of agricultural areas to pas-
tures, using particular species with a high natural value.
However, farmers in their study show the least interest
in this attribute.

3.5.3 Reduction of chemicals (%)

This attribute is typically used to study the com-
pensation payments that would be required for a higher
reduction in chemicals. Kuhfuss et al. (2015) found that
higher chemical reduction can lead farmers to enroll
more farm areas in the AES because chemical reduc-
tion needs higher investment in equipment that becomes
more cost-efficient if used on the whole farm rather than
just small areas. Chang et al. (2017) observed that after
a point, farmers show high reluctance to further reduc-
tions of chemical fertilizer use even when additional
payments are offered. Similarly, Kanchanaroek & Aslam
(2018) also observed that shorter contract lengths and a
lower reduction in chemical input together lowered the
WTA substantially. 3 out of 4 studies using this attrib-
ute reported that chemical reduction negatively impacts
farmers’ participation and increases their WTA. Only
Rocchi et al. (2017) observed that most of their respond-
ents are interested in reducing nitrates. Chang et al.
(2017) suggested that farmers should be incentivized if
they agree to an additional reduction of chemical ferti-
lizers.

4. DISCUSSIONS

Our study used a systematic review for a reliable and
transparent method of reviewing previous AES literature
that uses CE to elicit farmers’ preferences to alterna-
tive AESs. We set three specific research questions that
this review hoped to answer and discuss. We listed out
32 attributes used by studies as shown in Appendix 3
and defined and analyzed in the Results section, which
answers our first research question. The most common
attribute used by all studies is the payment attribute that
can help estimate the monetary value of other attributes.
However, AES studies aim to find incentives other than
monetary payments for estimating farmers’ WTA (Vil-
lamayor-Tomas et al., 2019). The contract purpose is pre-
sent in all studies, which could include either ‘allocation
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of land to environmental activity,” or ‘chemical reduc-
tions,” or ‘changing the land to an ecological focus area.
The purpose of the contract helps in deducting the con-
servation versus compensation behavior of the farmers.
The general contract design is shaped by attributes such
as ‘duration of contract,” ‘area enrolled under contract,
and ‘availability of scheme support/additional training,
which are usually the first few attributes in the choice
cards of AES studies. Attributes indicating flexibility
in overall contract terms and environmental goals have
shown to increase farmers’ acceptance and participa-
tion (like Christensen et al., 2011; Espinosa-Goded et al.,,
2010; Ruto & Garrod, 2009; etc.); thus, most studies also
include a flexibility attribute. The management, techni-
cal, and policy prescriptions can also be tested for an
effective policy design through a CE. These can include
attributes such as ‘collective participation,” ‘monitoring,’
‘farmer recommendation,” etc. They can also be a novel
attribute that has not been tested before, like ‘risk.’

Upon surveying the common attributes, five main
typologies were established under which all the extract-
ed attributes could be classified, which answers our sec-
ond research question. At least one attribute under each
typology must be used in the AES study for an effective
outcome and to remove subjectivity bias among research-
ers designing CE. Our classification includes monetary
attributes, general attributes, flexibility attributes, pre-
scription attributes, and purpose attributes, which have
been discussed in detail in the Results section.

Economic factors of farmers’ WTA has been well-
understood and widely discussed by many studies (like
Christensen et al., 2011; Lastra-Bravo et al., 2015; San-
tos et al., 2016, etc.) which can include the level of com-
pensation, transaction costs, duration, and flexibility of
contracts, availability of scheme support, etc. However,
equally important cognitive, behavioral, and societal
factors have not been discussed enough in AES studies.
Farmers’ attitudes and values, perceptions about conser-
vation and compensation, and social norms like collec-
tive participation can influence farmer participation in
an AES (Kuhfuss et al, 2015; Villamayor-Tomas et al.,
2019). Many studies have also inferred upon the farm-
ers’ dilemma between compensation and conservation.
Le Coent et al. (2017) conducted their CE with two types
of contracts: compensation and conservation contracts.
They reported that farmers preferred to participate in a
contract with a biodiversity conservation objective than
with a biodiversity compensation objective and exhibit
higher WTA for enrolling into the compensation con-
tract. On the contrary, a study by Villamayor-Tomas et
al. (2019) showed conservation programs tend to harm
farmers’ utility and were not preferred by the farm-

ers. Studies have also noted that when the conservation
options restrict the land-use options for the farmers,
their WTA for conservation measures increases (Aslam
et al.,, 2017; Hope et al., 2008; Probstl-Haider et al.,
2016). This disparity between what has been tested and
what can be tested prompted us to discuss the lesser-
used attributes.

Our review also found 12 uniquely used attributes,
and we explored their utility for further studies, as per
our research question 3. Most of these attributes are pre-
scription attributes, that are specific to the contract area
and type and might not be replicable over other AESs.
However, some of the attributes can be studied over dif-
ferent contract types and must be explored more. One
such novel monetary attribute is ‘fine’ used by All6 et al.
(2015), which could be applied for any law infringement.
Even though other studies have also tried to test compli-
ance through economic incentives (Kuhfuss et al., 2015)
or monitoring (Broch & Vedel, 2012); however, fine is the
only attribute that enforces an economic penalty on non-
compliance to the contract, and thus should be tested in
more studies. Attributes such as ‘coordination’ and ‘rec-
ommendation’ are prescription attributes that play on
social psychology and behavioral economics to positively
influence the choice of farmers to participate in an AES if
there is already a high level of participation (Kuhfuss et
al., 2015). This indicates that farmers care not only about
the economic incentives of the contracts but also of their
“reputation” (Villamayor-Tomas et al., 2019), which can
be tested through attributes exhibiting neighbor-effect.
‘Risk’ is another prescription attribute that has only been
used in one study (in Star et al., 2019). Though many
other AES studies talk about farmers’ perceptions of risk
and uncertainty as core reasons for non-participation
(e.g., Hellerstein et al., 2015; Schilizzi & Latacz-Lohmann,
2016; Whitten et al., 2013; etc.); however it has not been
studied in their CEs. Though Star et al. (2019) studied
the input and output risks endured by landholders, their
study did not consider institutional, production, or mar-
ket risks that are also critical in designing efficient agri-
environmental policies. Another interesting attribute is
an ‘eco-label” that has been tested in one study (by Chang
et al., 2017) that farmers appreciated more than higher
compensation amounts. However, such non-monetary
incentives are not usually tested in EU studies, but with
the rise in local certification schemes, more AESs could
have such attributes.

Another variable of interest that hasn’t been tested
in any study but has shown to lower farmers® WTA and
increase participation (Breustedt et al., 2013; Latacz-
Lohmann & Breustedt, 2019) which is ‘farmers’ previ-
ous participation in an AES contract” However, Wain-
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wright et al. (2019) noted that farmers already enrolled
in an AES scheme were more likely not to select a con-
tract option. Thus, this is a possible attribute that can be
explored through future CE studies.

This study can thus be used as a reference for other
AES studies that use literature review for selecting the
attributes for their CE from various categories. It also
provides a systematic framework for organizing literature
that can be applied to newer AES studies. This study can
also help shortlist attributes for future CE testing that
can evaluate specific aims of CAP post-2020 like penal-
ties to non-compliance (like fine) and alternatives to
greening through certification schemes (like eco-label).

5. CONCLUSIONS

Our study aimed to highlight the common attrib-
utes that are used in a CE for studying farmers’ accept-
ance of choice of agri-environmental contracts using a
systematic review of literature while also categorizing
the attributes into definitive typologies and glancing at
the utility of lesser-used attributes. In conclusion, we
found 32 attributes that could fit in five distinct typolo-
gies: 7 monetary attributes, 4 general attributes, 6 flex-
ibility attributes, 12 prescription attributes, and 3 pur-
pose attributes. Contract design attributes can impact
compensation amounts hugely; e.g., general contract
attributes (like smaller area and shorter duration) and
flexibility attributes (such as higher flexibility of par-
ticipation, contract area, contract duration, manage-
ment, etc.) are highly preferred by the farmers and
can lower their WTA and increase their participation.
Technical support and scheme assistance are also posi-
tively welcomed by the farmers. Overall, the commonly
used attributes are an indicator of those contract fea-
tures that previous studies have tested repeatedly with
CEs, and have shown consistent outcomes, e.g., shorter
contract duration and the lesser enrolled area is pre-
ferred by farmers in most of the studies. However, some
attributes also show varied results, e.g., monitoring has
been insignificant for farmer acceptance in most of
the studies and was found to be negatively related to
farmer acceptance in two studies. Moreover, attributes
that can directly address some of the emerging issues
in EU’s CAP reform features, such as result-based con-
tracts (e.g., ‘conditional monetary bonus’ attribute used
by Roussel et al., 2019) and collective contracts (like
‘collective participation’ and ‘communal management’
attribute used by Villanueva et al., 2017) have not been
tested in many studies. They can be comprehensively
analyzed in future AES studies.
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We also found attributes that have theoretically been
shown to be critical for AES selection but have been over-
looked by most of the studies. These are non-monetary
incentives, fine, recommendation, risk, coordination with
neighbors, etc. The reasons for this exclusion could prob-
ably be a lack of literature to support their importance, or
maybe these attributes require exhaustive coding in mod-
els. Market-based and value-chain attributes such as crop
failure, price fluctuations, climate risks, etc. have also not
been explored much which can become important under
uncertain future scenarios (like climate change, socio-
economic change, etc.). Thus, the lesser-used attributes are
also an important indicator of farmers’ acceptance of a
contract and should be studied intensively.

Our review indicates that CEs should take more
advantage of the virtual environment they are set to test
and should experiment on a broader range of attributes
across different areas and contract types. We hope that
our systematic review can be used as a repository for
choosing choice attributes for future studies and our
typologies can be used to make a choice bundle that can
fully explain both the farmer perceptions and value of a
particular landscape.
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Abstract. Ireland suffers from very low levels of farmland mobility by European stand-
ards. This paper examines the role of attitudes in farmers’ openness toward land trans-
actions using a nationally representative survey of Irish farmers across the major farm
systems. The results show that attitudinal factors are a significant predictor of open-
ness to land mobility, both on the supply and demand side of the market. Additionally,
there appears to be a greater demand amongst farmers for temporary land transactions
such as land leasing arrangements than is currently seen in at market level.

Keywords: land markets, attitudes, Ireland.

1. INTRODUCTION

Land mobility is becoming an increasingly important issue for European
agriculture. The enhanced market orientation of European agriculture and
reduced reliance on subsidies requires farmers to be more efficient in their
use of factors of production. This is coupled with European farmers getting
older on average and the need amongst young European farmers for access
to land (Davidova & Thomson, 2014; Zondag, 2015). Access issues are further
complicated by the increasing land concentration in Europe, with more land
being held by fewer farmers (Kay et al., 2015; van der Ploeg et al., 2015).

Agricultural land transactions in Europe occur within a range of nation-
al institutional and regulatory environments (Ciaian et al., 2010; Ciaian et
al., 2012; Needham et al., 2011). One consequence of these diverse land gov-
ernance frameworks is that land sales and land rental markets may operate
uniquely from country to country. Despite an integrated agricultural market
and the longstanding Common Agricultural Policy, the share of rented land
varies between 20 and 80 per cent across the EU (Ciaian et al., 2010). Prefer-
ences for land ownership over land rental or vice versa have been linked to
capital market imperfections, farm profitability and government regulations
(Swinnen et al., 2016).

At an EU policy level, tension exists between encouraging land mobil-
ity so as to enable the structural change required for farms to reach an eco-
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nomically viable size and protecting the family farming
model which accounts for 97 per cent of European farms
(Davidova & Thomson, 2014; Hennessy, 2014). Enabling
land to change hands but also maintaining local connec-
tions to rural areas requires a nuanced policy response.
Individual member states have tried to balance these
policy priorities by giving young, local farmers first
refusal when land becomes available locally or by pro-
viding brokerage type services between young and retir-
ing farmers (Ingram & Kirwan, 2011; Piet et al., 2012).

In this context, the abolition of the quota on milk
production in 2015 presents an opportunity for structur-
al change in European agriculture (Dervillé et al., 2016;
Groenveld et al., 2016). The abolition of quota means
that for farmers looking to increase production, land
rather than quota rights will be the scarcest production
factor (Boere et la., 2015). The potential for farmers to
adapt to a post-quota landscape depends on many fac-
tors including demographics, socio-economic charac-
teristics and the availability of inputs (Chevalier et al.,
2012; Kempen et al., 2011). Land is an input of particu-
lar importance, especially in an Irish context. Irish dairy
farming depends upon a grass-based rather than feed-
based production system, meaning a sufficient supply
of land is necessary to increase dairy production (Dil-
lon et al., 2008). However, Ireland suffers from very low
levels of land mobility by European standards (Ciaian et
al., 2010). This means that accessing extra land for dairy
farming may prove difficult. Despite efforts from poli-
cymakers to encourage long-term leasing arrangements,
most rented land in Ireland is accessed through short-
term, 11-month “conacre” contracts, unsuitable for the
long-term infrastructural provisions that are required by
dairy farmers (O’Neill & Hanrahan, 2012).

Irish land markets have traditionally been quite
static, with land rarely changing hands. The dominant
means of transfer of ownership is through non-market
arrangements, usually inheritance, which is often attrib-
uted to the strong emotional attachment to land in Ire-
land (Donnellan et al., 2008). Rented land (both conacre
and long-term leasing) only accounts for 18% of Utilis-
able Agricultural Area (UAA) in Ireland (Geoghegan
& O’Donoghue, 2018). Due to the illiquid land market
in Ireland, little information exists about what drives
agricultural land transactions. This is especially true in
relation to the supply of land. This study attempts to fill
this information gap by examining the attitudes of Irish
farmers to agricultural land mobility.

Given the lack of information about the characteris-
tics of farmers who participate in land markets, an ex-
ante approach is proposed to determine which types of
farmers are open to land transactions. Previous research

Cathal Geoghegan, Anne Kinsella, Cathal O’Donoghue

has concentrated on the use of stated intentions sur-
veys to accomplish this task by asking what the farmer
will do in the future (Breen et al., 2005; Lobley & But-
ler, 2010). However, given the static history of the Irish
farmland market and stable policy conditions, it is not
anticipated that many Irish farmers outside the dairy
sector intend to change their current land allocation.

Therefore, a more exploratory analysis is required to

identify farmers who would be open to land market par-

ticipation.

This study therefore aims to ask three main ques-
tions:

o Are farmers open to entering the land market?
Generally speaking, farmers can either supply or
demand land. This study will focus on farmers’
openness to selling or leasing out land on the supply
side and buying or leasing in land on the demand
side. This contributes to the literature by quantifying
land demand and supply in a context where market
information is either missing or incomplete.

o What distinguishes famers who are open to entering
the land market from those that are not? In addi-
tion to agronomic and socioeconomic differences,
do farmers interested in land transactions approach
farming from a different attitudinal standpoint than
farmers uninterested in land mobility?

o Given the desire of policymakers to encourage long-
term leasing amongst Irish farmers, are there dif-
ferences between farmers interested in leasing and
those interested in permanent transactions such as
buying and selling?

This paper is structured as follows. Section 2 looks
at the policy context of land mobility in greater detail,
paying specific attention to the Irish situation. Section 3
deals with the methodology and data used in the study.
Section 4 looks at the results of logistic regressions
examining farmers’ openness to entering the land mar-
ket while Section 5 provides a discussion of the results
and their impact on policy.

2. POLICY CONTEXT AND RELATED LITERATURE

A lack of land mobility has long been seen as an
impediment to structural change in Irish agriculture
(Commins, 2001; Inter-Departmental Committee on
Land Structure Reform, 1978; Maguire, 1983). Currently,
the issue of land mobility is of interest to policymakers
in light of public policy commitments to increase the
output of Irish agriculture in the coming years (DAFF,
2010; DAFM 2015). One particular commitment is to
increase dairy output by 50% by the year 2020, with
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sectoral growth expected to continue beyond that date'.
Achieving this target, as well as future growth, will
require the acquisition of additional land by dairy farm-
ers (Dillon et al., 2008; Geoghegan & O’Donoghue, 2018;
Lépple & Hennessy, 2012).

Currently, cattle farming is the dominant form
of agriculture in Ireland, accounting for 57% of land
(Geoghegan & O’Donoghue, 2018). Dairy farming
accounts for 14.9% of agricultural land, with sheep
farming taking place on 12.3% of land. Despite making
up the largest share of farmland usage in Ireland, the
average cattle farm has consistently returned negative
market incomes over recent years and is dependent upon
subsidies for survival (Hennessy & Moran, 2016). Only
dairy farming has been consistently profitable, on aver-
age, over recent years. Land rental market simulation
modelling by Loughrey and Hennessy (2019) suggests
that a land market based solely on farm profit maximisa-
tion would lead to significant increases in farm size con-
centration with dairy and tillage farms growing at the
expense of cattle and tillage.

Most Irish farms are owner-occupied, with the
land owner generally being the farm operator (Don-
nellan et al., 2008). Farm ownership generally transfers
through inheritance, with a single family member usu-
ally inheriting the intact farm structure. As a result,
farmland rarely comes onto the open market. Land
mobility outside of intra-family transfer is depend-
ent upon land rental and sales markets. Attempts have
been made at a policy level to increase land mobility in
Irish agriculture, most notably the introduction of tax
exemptions to incentivise the long-term leasing of land.
Traditionally, land has been rented in Ireland on a short-
term, 11-month basis. To encourage longer term leas-
ing agreements, tax incentives were first introduced in
1985. These incentives allowed income derived from the
long-term leasing of land (minimum of five years) to
be exempt from income tax up to specified limits. Over
time, these exemption limits have increased, with higher
limits being added for leases of longer periods. By 2015,
up to €40,000 per year can be earned free of income tax
for leases of 15 years or longer. Other policy measures to
encourage land mobility have been introduced includ-
ing stamp duty exemptions for young farmers acquir-
ing land, the promotion of farm partnerships and capital
gains relief to encourage land consolidation (Macra na
Feirme, 2015; DAFM, 2018).

Studies concerning land mobility in Ireland have
mostly focused on the succession and inheritance aspect

!'The 50% increase is compared to the output of the average of total
production between 2008 and 2010. This target was achieved in 2018,
two years ahead of schedule.

of land transfer (Hennessy & Rehman, 2007; Kennedy;,
1991). It has been found that policy instruments incen-
tivising either the early retirement of older farmers or
the installation of younger farmers on farms have had
limited success in increasing the level of land mobility
(Bika, 2007; Gillmor, 1999). Land mobility studies in Ire-
land outside succession and inheritance processes have
been relatively rare. Conway (1986) studied land leasing
practices in the west of Ireland and found that although
potential lessees were willing the pay more for land than
the prevailing rate, potential lessors were generally not
interested in leasing out land as long as they were able
to continue farming the land themselves. Jenkins (1997)
found in a study of leasing activity in the south-east of
Ireland that commercial tillage* and non-local® farmers
were predominant in the rental market, with land being
supplied by older farmers operating smaller farms.

Bogue (2013) found that three-quarters of farmers
with no successor would consider renting out land on
either a long or short-term basis when they themselves
were no longer able to farm at their current level. This
compared with 28% of farmers who would consider sell-
ing their land in the same situation. Banovic et al. (2015)
found general support for policy measures incentivising
land mobility amongst Irish farmers but also found that
surveyed farmers were reluctant to take advantage of the
policy measures themselves.

O’Neill and Hanrahan (2012) examined Irish farm-
ers’ land market decisions from the perspective of the
decoupling of agricultural support payments from agri-
cultural production. Following decoupling, Irish farmers
are required to maintain the area of land on which they
claim their single payment in a state fit for agricultural
production although actual production is not required.
The authors found that decoupling led to a modest
reduction in net land rental on average but a lack of
information on consolidation, where famers whose land
rental agreements had expired could transfer payments
from areas where they no longer rented to land that they
still possessed, made the true impact of decoupling on
land decisions difficult to assess.

Due to the low number of transactions in Irish land
markets, as well as the lack of literature in the area, little
information exists about the characteristics and attitudes
of Irish farmers who enter the land market. Therefore,
this study includes a wide range of factors which may
drive willingness to enter the land market. As well as
structural and socio-economic factors, farmer attitudes
are considered. Farmer behaviour has been shown to be

2 Specialist tillage farmers for who tillage accounts for at least two-thirds
of the farm’s total standard gross margin.
* Greater than 10 kilometres away.
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affected by a multiplicity of farming goals and attitudes
(Willock et al., 1999a). There is a large literature on
the attitudes and objectives of farmers and the impact
of these on farming behaviour with farming attitudes
being identified as important to risk aversion, innova-
tion, diversification, off-farm work, environment, pro-
duction, management, legislation, stress, pessimism and
satisfaction toward farming (Willock, 1999b provides a
review of the literature). Non-economic objectives such
as farmer lifestyle have also been shown to strongly
affect farmer decisions (Howley et al.,, 2015; Marr et al.,
2019). Studies related to attitudes of farmers toward land
have tended to focus on land use, especially in terms of
environmental issues (Mills et al., 2013; Wilson, 1996).
Given the absence of information about farmers in the
Irish land market, these factors will provide a sense of
what drives farmers in their consideration of land trans-
actions.

3. CASE STUDY AND METHODOLOGY

This paper uses a nationally representative survey to
examine the willingness of Irish farmers to engage in a
land transaction. Given the binary nature of this propo-
sition (the farmer either does or does not want to engage
in the transaction), a logit model is utilised. Four logit
models are used to examine the willingness of farmers
to lease land in, lease land out, buy land and sell land.
One difficulty with interpreting non-linear models such
as the logit is that unlike linear models, an explanatory
variable’s coeflicient does not equal its marginal effect.
A given change in an explanatory variable x will usually
have less effect when the response probability P(y = 1|x)
is near the extreme values of zero or one as compared
with middle values. Therefore, this study uses odds
ratios to interpret the marginal effects of the explanatory
variables. Odds ratios in logit models can be interpreted
as the effect of a one unit change in x in the predicted
odds ratio with the other variables in the model held
constant. The odds of P(y = 1|x) increase multiplicatively
by ePfor a one unit increase in x, holding all other vari-
ables constant.

In order to determine the attitudinal orientation
associated with farmers in the sample, a set of attitudi-
nal statements was included as part of the survey ques-
tionnaire. Principal Component Analysis (PCA) is used
to identify underlying structural relationships between
farmer responses to these attitudinal statements. PCA
finds the linear combination that explains the maxi-
mum amount of variance among the observed variables
- called the “first principal component”. It also finds
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another, orthogonal (uncorrelated) linear combination
that explains the maximum amount of remaining vari-
ance (“second principal component”), and so on until
all variance is explained (Hamilton, 2013). PCA thus
serves as a data reduction technique, allowing the anal-
ysis of the attitudinal statements to be simplified. Each
principal component has an eigenvalue, which repre-
sents the standardised variance explained by the com-
ponent. Principal components with values of less than
one eigenvalue explain less than the equivalent of one
variable’s variance so are set aside for purpose of analy-
sis (Abdi & Williams, 2010). Following the PCA, vari-
max orthogonal rotation is used to further simplify the
factor structure.

4. DATA

This paper’s analysis of farmer attitudes to land
mobility is based on a survey of 837 Irish farmers in
2014 and 2015. The survey used random probability
sampling to survey a representative number of farmers
from each county in Ireland. In order to achieve a repre-
sentative geographical spread, a starting point was ran-
domly selected in each county with every third farmer
being selected to participate in the study. The survey
continued in each county until a quota of respondents
in each county was reached. Quota sampling set demo-
graphic quotas on the sample based on known popula-
tion distribution figures. The quotas used here were
based on known population distribution figures in rela-
tion to specific farm systems (dairy, cattle rearing, cattle
other, sheep, tillage and mixed) taken from Central Sta-
tistics Office data (CSO, 2012)

The respondents were asked questions based on
three different areas: current farm characteristics; atti-
tudes to land, farming and future plans; and knowledge
about land-based policy initiatives. The survey also con-
tained 15 attitudinal questions using a four-level Lik-
ert scale ranging from “strongly disagree” to “strongly
agree”. The respondents could also choose a “don’t
know” option. There is little consensus regarding the
correct number of response options or whether an odd
number of response options should be used in order to
allow a neutral, midpoint response (Sturgis et al., 2014).
In the context of this study, it has been found that
4-point scales (as used here) yield similar levels of reli-
ability compared to 5-pont scales which would contain
a midpoint (Alwin, 2007). Neutral, midpoint responses
can also represent hidden “don‘t know” answers (Stur-
gis et al., 2014). Therefore, it was decided to use a 4-point
scale with an additional “don‘t know” option.
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Table 1. Mean scores and percentage agreement with attitudinal statements.

Percentage
Mean scores completely
agreeing

It is important not to leave farm land idle 1.50 55.4

It is important for me to pass on my land in as good a shape or better than I received it 1.46 53.4

I enjoy farming much more than I would other potential sources of employment 1.32 48.1
Farming is a more rewarding job in terms of quality of life, independence and lifestyle than it is in 120 446
terms of money

It is important not to be afraid of adopting new farming practices 1.15 324

T have to keep my farm running to ensure I have something to pass on to my children/next generation 1.13 42.1

To be successful in farming it is important for me to adapt and use new technologies (whether agri or L10 135
non-agri technologies)

It is important to visit other farms to look at their methods 1.03 36.2

I don't think it is a good idea to take too many risks when it comes to farming 1.00 30.5

It is important for me to be respected by other farmers 1.00 30.6

I am good at finding different types of information to help me run my business 0.97 28.5
Agricultural land in Ireland is under-utilised 0.48 20.2

I am cautious about adopting new ideas and farm practices 0.37 16.6
My economic future on this present farm is bright 0.36 16.9

It makes more sense for me to join an agricultural scheme if my neighbours are also joining 0.13 17.4

The statements drew on previous work examin-
ing Irish farmers’ attitudes toward farming decisions
(Howley & Dillon, 2012; Howley et al., 2015), as well as
input from experts. The attitudinal statements are listed
in Table 1, as well as the mean scores and percentage of
respondents completely agreeing with of each statement.
Mean scores were computed by assigning a score to each
level of agreement (2 for “strongly agree”, 1 for “agree”, -1
for “disagree” and -2 for “strongly disagree”) and averag-
ing the scores of the participants for each statement.

Four principal components with eigenvalues above
one were generated by the PCA and rotation process,
representing different attitudes toward farming among
the respondents. These attitudes are related to the
importance of innovation in farming, optimism about
the future of agriculture, the non-economic benefits of
farm work and conservatism regarding the farm busi-
ness. A description of the attitudinal variables is avail-
able in Table 2. The factor loadings for each attitudinal
statement onto the four principal components can be
found in Table 3.

Respondents were asked about their openness to
four forms of land transaction:

i. Land purchase;
ii. Land sale;

iii. Land lease in;
iv. Land lease out.

Respondents replied either “Yes” or “No” in terms
of whether they were ever willing to engage in each

form of transaction. Of the 837 farmers surveyed, 47%
were willing to buy land, while 26% were willing to
sell. In terms of leasing, 51% were willing to lease in
land, while 29% were willing to lease out land. A logis-
tic regression model is used to examine the probability
of a farmer being open to each land transaction. The
dependent variable is the willingness to engage in the
land transaction (purchase land, sell land, lease land in,
lease land out).

Besides the attitudinal variables described previ-
ously, explanatory variables utilised in the model include
variables representing the farmer’s age, plans for future
farm production, whether the farmer has children or
not, the presence/absence of a successor to take over the
farm business, whether the farmer has an off-farm job
or not, market farm income, value of entitlements, land
prices, the percentage of household income derived from
the farm business. Farm structure and agronomic vari-
ables such as farm size, farm system, soil type and stock-
ing rate are also included (see Table 4). The final specifi-
cations of the regression models are shown in Tables 5
and 6. In most cases, respondents chose from a range of
values rather than state exact values, so variables based
on instances where respondents chose from a range of
variables are treated as categorical variables. For cate-
gorical variables such as age and farm size, the reference
categories are the categories most frequently chosen by
respondents. For age, this is the 51-64 years category and
for farm size, the 20-49 ha category.
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Table 2. Description of attitudinal variables.
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Attitudinal variable

Description

Farmers with a high ranking in this variable acknowledge the importance of technology and new ideas

Innovative orientation

with regard to farming. They agree strongly with statements such as “It is important not to be afraid of

adopting new farming practices” and “I am good at finding different types of information to help me run

my business”.

Farmers with a high ranking in this variable emphasise the non-economic benefits of farming, especially
compared to non-farming employment. They are also concerned with their farming legacy. They agree

Pleasure of farming orientation strongly with statements such as “Farming is a more rewarding job in terms of quality of life, independence
and lifestyle than it is in terms of money” and “It is important for me to pass on my land in as good a

shape or better than I received it

Farmers with a high ranking in this variable prefer to rely on traditional farming practices and dislike

Conservative orientation

change. They agree strongly with statements such as “I don’t think it is a good idea to take too many risks

when it comes to farming” and “I am cautious about adopting new ideas and farming practices”

Farmers with a high ranking in this variable are optimistic about the future of agriculture and enjoy being

Agri-optimistic orientation

farmers. They agree strongly with statements such as “My economic future on this present farm is bright”

and “T enjoy farming much more than other potential sources of employment”

Table 3. Factor loadings of attitudinal statements.

Statement Plfz:iirﬁg()f Innovative opﬁfrfi:tic Conservative
Agricultural land in Ireland is under-utilised 0.1666 0.3447 0.2091 0.0107
I enjoy farming much more than I would other potential sources of employment 0.4027 0.0196 0.5615 0.0332
I am good at finding different types of information to help me run my business 0.1075 0.4731 0.5335 0.0634
My economic future on this present farm is bright 0.0619 0.285 0.662 0.0321
To be successful in farming it is important for me to adapt and use new technologies
(whether agri or non-agri %echnologies) ’ ¢ 0.1398 0-5872 0.2708 0.036
iil;tv; etr(:el:ztei}()) rrlny farm running to ensure I have something to pass on to my children/ 0.5969 02275 0.2029 0.0479
I am cautious about adopting new ideas and farm practices 0.0407 0.0712 0.1231 0.7262
It is important for me to be respected by other farmers 0.0744 0.2416 0.3484 0.5341
J-I:);:iil;es more sense for me to join an agricultural scheme if my neighbours are also 0.0508 02087 0.4206 0.4901
Farming is a more rewarding job in terms of quality of life, independence and lifestyle
A e moneyg’ quality P Y€ 05927 -0.119 0.3865  0.0128
It is important for me to pass on my land in as good a shape or better than I received it ~ 0.6827 0.2444 0.1274 0.0055
It is important to visit other farms to look at their methods 0.1252 0.7124 0.1445 0.1457
It is important not to be afraid of adopting new farming practices 0.1569 0.7693 0.0685 0.0285
It is important not to leave farm land idle 0.6557 0.3514 0.0997 0.0135
I don't think it is a good idea to take too many risks when it comes to farming 0.2029 0.0144 0.1156 0.6099
Initial eigenvalues 2.29 2.23 1.73 1.55

Farm income and CAP entitlements payment data
was collected as part of the survey but about 30% of the
sample decided not to answer. In order to include farm
income data, the missing information was replaced
using farm income information from the 2014 Teagasc
National Farm Survey (Hennessy & Moran, 2014), a
yearly, nationally representative survey of Irish farmers
which is Ireland’s contribution to the Farm Accountan-
cy Data Network (FADN). For CAP payments data, the
missing data was replaced by assigning average per hec-

tare CAP payments by farm system from the 2014 NFS
in place of the missing values. Since per hectare CAP
payments are closely related to farm system in Ireland,
this seemed the most appropriate solution. Average land
value and rental prices were sourced for the time period
from the Irish Central Statistics Office (CSO) for land
prices and Eurostat for land rental values, which are
based on data from FADN. The data was available at the
NUTS3 regional level (8 regions in Ireland) for land val-
ues and NUTS2 level (3 regions) for rental prices.
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Table 4. Independent variables of land mobility model.
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. - Mean/  Standard
Variable Description Mode! Deviation
Innovative orientation Factor variable measuring degree to which farmer feels technology and new ideas 0 ]
(Innovative)? are important.
Pleasure of farming orientation  Factor variable measuring degree to which farmer enjoys farming as opposed to 0 ]
(Pleasure of Farming)? other occupations.
Agri-optimistic orientation (Agri Factor variable measuring degree to which farmer feels optimistic about the future 0 ]
Optimistic)? of their farm.
Conservative orientation Factor variable measuring degree to which farmer is cautious about risk-taking and 0 ]
(Conservative)? new ideas.
Number of hectares farmed in 2014 (<10 ha, 10-19 ha, 20-49 ha, 50-74 ha, 75-99
3 , , > > ) )
Farm Size ha, 100-149 ha, 150+ ha) 20-50ha N/A
Soil Quality* Description of soil type on land (good soil, medium soil, poor soil) Good! N/A
Increase Future Production Plans for farming over the next five years (aim to increase production, maintain 0.17 0.38
current levels of production)
Decrease Future Production Plans for farming over the next five years (aim to decrease production, maintain 0.09 028
current levels of production)
Diversify Future Production Plans for farming over the next five years (aim to increase diversification, maintain 0.09 0.28
current levels of production)
Stocking Rate Number of livestock units (LUs) per hectare 1.5 1.76
Cattl
Farm System® Main farm activity (dairy, cattle rearing, cattle other®, tillage, sheep, mixed’, other) otier? N/A
Age Age in years (<35 years, 35-44 years, 45-50 years, 51-64 years, 65+ years) 51-64 N/A
Children Does the farmer have any children (Yes, No) 0.71 0.45
Successor Has the farmer identified a successor (Yes, No) 0.43 0.50
. Percentage of overall yearly household income derived from farming (0-25%, o1
Household Income from Farming 26-50%, 51-75%, 76-100%) 76-100%'  N/A
Market Farm Income Farm income after costs minus subsidies 2,996 10.680
Off-farm Job Does the farmer have an off-farm job (Yes, No) 0.33 0.47
Entitlements Value Value of farm CAP entitlement payments 10,282 14,212
Rent Price Average regional per hectare farmland rental price 252 35
Land Price Average regional per hectare farmland price 16099 4221
! Mode.

2 Attitudinal variables have mean zero as each variable is standardised to mean zero as part of the PCA process.

3 Farm size share by percentage: <10ha — 6%, 10-19ha - 20%, 20-4%ha - 44%, 50-74ha - 15%, 75-9%ha - 9%, 100-14%ha - 4%, 150+ha - 2%.
*Soil quality is self-reported but definitions of each soil type were provided to aid respondents.

° Farm system share by percentage: dairy — 22%, cattle rearing — 14%, cattle other — 29%, tillage — 11%, sheep - 15%, mixed - 5%, other — 3%.
¢ Cattle other refers to cattle finishing farms where cattle are fattened up in preparation for slaughter.

7 Mixed refers to farms that combine grazing livestock and field crops.

5. RESULTS

Four logistic regression models were created using
the available data. The dependent variable in each case
was willingness to engage in the stated land transaction.
Two models analysed farmers’ attitudes to the leasing of
land. 417 farmers were open to leasing in land while 245
farmers were willing to lease out land. The results from
these two models are presented in Table 5. Two models
analysed farmers’ attitude to permanent land transac-
tions. 447 farmers were open to buying land while 218
farmers were willing to sell land. The results from these
two models are presented in Table 6.

Attitudinal variables

The attitudinal variables derived from the PCA
analysis were found to have a statistically significant
impact on a farmer’s willingness to enter the land
market. The attitudinal orientation “Innovative” has
a positive impact on a farmer’s willingness to lease
land. For every one unit increase in the orientation,
the probability of leasing out land increases by a factor
of 1.29 and of leasing in land by a factor of 1.21. The
“Pleasure of Farming” variable has a negative impact
on willingness to sell land. Additionally, it is positively
correlated with a willingness to buy and lease in land.
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Table 5. Factors related to the probability farmers are open to leasing land.

Lease Out Coef. Std. Err.  Odds Ratio  Lease In Coef. Std. Err.  Odds Ratio
Innovative 0.25%** 0.09 1.29 0.19** 0.09 1.21
Pleasure of Farming -0.13 0.08 0.88 0.18** 0.08 1.20
Conservative -0.03 0.09 0.97 -0.21** 0.08 0.81
Agri-Optimistic -0.13 0.09 0.88 0.21%* 0.09 1.24
Good Soil 0.43 0.35 1.53 -0.45 0.32 0.64
Medium Soil 0.65* 0.35 1.92 -0.35 0.32 0.70
Cattle Rearing 0.18 0.25 1.20 0.25 0.26 1.28
Dairy -0.79** 0.33 0.45 0.39 0.32 1.47
Tillage -0.63** 0.30 0.53 0.29 0.29 1.34
Sheep -0.707*%* 0.27 0.49 0.02 0.26 1.02
Mixed -0.96** 0.44 0.38 -0.91** 0.41 0.40
Farm Size <10ha 0.08 0.40 1.08 -0.69 0.44 0.50
Farm Size 10-19ha 0.42* 0.23 1.52 -0.20 0.24 0.82
Farm Size 50-74ha 0.37 0.27 1.44 0.27 0.27 1.31
Farm Size 75-99ha -0.11 0.41 0.89 0.31 0.40 1.36
Farm Size 100-149ha 0.59 0.54 1.80 -0.17 0.55 0.85
Farm Size >150ha -0.23 0.96 0.79 0.22 0.98 1.24
Stocking Rate -0.02 0.05 0.98 0.38** 0.09 1.46
Age <35 -1 0.46 0.33 0.93** 0.40 2.52
Age 35-44 -0.03 0.25 0.97 0.01 0.25 1.01
Age 45-50 -0.28 0.27 0.75 -0.27 0.25 0.76
Age >65 0.21 0.21 1.23 -0.64* 0.21 0.53
Children 0.14 0.20 1.15 0.40** 0.20 1.49
Successor -0.40** 0.18 0.67 -0.44** 0.18 0.64
Increase Future Production -0.18 0.24 0.84 0.77*** 0.24 2.16
Decrease Future Production 0.81*** 0.28 2.26 -0.54* 0.33 0.58
Off-Farm Job -0.11 0.21 0.89 0.53** 0.22 1.70
Household Income from Farming < 25% 0.31 0.29 1.36 0.16 0.30 1.17
Household Income from Farming 26-50% -0.04 0.25 0.96 -0.35 0.25 0.70
Household Income from Farming 51-75% 0.36 0.28 1.43 -0.52* 0.29 0.59
Farm Income 0.02* 0.01 1.02 0.02 0.01 1.02
Entitlements Value 0.01 0.02 1.01 0.02 0.02 1.02
Rent Price 0.00 0.00 1.00 -0.01* 0.00 0.99
Constant -1.86** 0.78 0.16 2.830** 0.76 16.94
Pseudo R2 0.08*** 0.19*

AIC 999.13 1007.94

BIC 1159.95 1168.75

Observations 837 837

Note: *** p<0.01, ** p<0.05, * p<0.1.

The “Conservative” variable is negatively related to the
willingness to buy and lease in land while the “Agri-
Optimistic” orientation is positively related to leasing
in and buying land while negatively related to selling

land.

Farm structure and agronomic variables

Of the farm system variables employed in the anal-
ysis, cattle rearing, cattle other, and mixed and dairy
enterprises proved to be significantly related to willing-
ness to enter the land market. In the “Lease Out” regres-
sion, dairy, tillage, sheep and mixed enterprise farmers
were significantly less likely to be willing to lease out
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Table 6. Factors related to the probability farmers are open to selling/buying land.
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Sell Land Buy Land
Coef. Std. Err. Odds Ratio Coef. Std. Err. Odds Ratio

Innovative 0.12 0.09 1.12 0.01 0.09 1.01
Pleasure of Farming -0.25%** 0.08 0.78 0.24%** 0.08 1.27
Conservative 0.00 0.09 1.00 -0.230%* 0.08 0.80
Agri-Optimistic -0.19%* 0.09 0.83 0.16* 0.09 1.17
Good Soil -0.05 0.33 0.95 -0.05 0.32 0.95
Medium Soil 0.28 0.33 1.32 0.01 0.32 1.01
Cattle Rearing -0.01 0.27 0.99 0.44* 0.26 1.55
Dairy 0.10 0.33 1.10 0.53* 0.31 1.70
Tillage -0.14 0.32 0.87 0.33 0.30 1.39
Sheep -0.18 0.27 0.83 -0.10 0.25 0.90
Mixed -1.67* 0.59 0.19 -0.08 0.38 0.92
Farm Size <10ha -0.04 0.41 0.96 -1.36%** 0.47 0.26
Farm Size 10-19ha 0.03 0.25 1.03 -0.50%* 0.24 0.60
Farm Size 50-74ha 0.04 0.28 1.04 -0.04 0.27 0.96
Farm Size 75-99ha -0.04 0.41 0.96 0.23 0.40 1.25
Farm Size 100-149ha 0.04 0.54 1.04 -0.40 0.56 0.67
Farm Size >150ha -2.04* 1.22 0.13 0.07 1.00 1.07
Stocking Rate 0.05 0.05 1.05 0.18*** 0.07 1.20
Age <35 -0.28 0.41 0.75 1.37%%* 0.41 3.94
Age 35-44 0.32 0.25 1.38 0.56** 0.25 1.75
Age 45-50 0.56** 0.26 1.75 0.25 0.25 1.29
Age >65 -0.15 0.23 0.86 -0.50%* 0.21 0.61
Children 0.14 0.21 1.15 0.63*** 0.20 1.88
Successor -0.507* 0.19 0.61 0.32* 0.17 1.37
Increase Future Production -0.04 0.24 0.96 0.68*** 0.25 1.98
Decrease Future Production 0.62** 0.30 1.86 -0.49 0.32 0.61
Off-Farm Job -0.15 0.22 0.86 0.52** 0.22 1.69
Household Income from Farming < 25% 0.22 0.30 1.25 0.17 0.29 1.19
Household Income from Farming 26-50% 0.43* 0.26 1.53 -0.08 0.25 0.92
Household Income from Farming 51-75% 0.41 0.30 1.51 -0.01 0.28 0.99
Farm Income 0.00 0.01 1.00 0.00 0.01 1.00
Entitlements Value 0.03% 0.02 1.03 0.03 0.02 1.03
Land Price -0.007** 0.00 1.00 0.00 0.00 1.00
Constant -0.72 0.54 0.49 -1.24%* 0.51 0.29
Pseudo R2 0.08*** 0.18***

AIC 950.86 1018.68

BIC 1111.68 1179.49

Observations 837 837

Note: *** p<0.01, ** p<0.05, * p<0.1.

land than the reference category of cattle other farmers.
Stated differently, cattle rearing and cattle other farmers
were significantly more willing to lease out land com-
pared to all other farm systems. However, farm system
was not significantly related to willingness to lease in
land. Mixed farmers were significantly less willing to sell
land than other farmers while dairy and tillage farmers

were significantly more willing to buy land, albeit at the
10% significance level.

In general, significant effects for farm size were lim-
ited to either very small or very large farms. Farms under
20 hectares were the least likely to be willing to buy land
compared with the most common farm size category.
Farms of over 150 hectares were less willing to sell land
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than the most common farm size category. Stocking rate
was a significantly related to land demand. In terms of
leasing in land, an increase of one LU/ha increased the
probability of being willing to lease in land by a factor
1.46. An increase of one LU/ha increased the probability of
the farmer being open to buying land by a factor of 1.20.
Soil quality was also included as an explanatory var-
iable in each regression model. Three soil categories were
used: good, medium and poor. The good and medium
categories were included as dummy variables, with poor
quality soil acting as the reference category. Soil qual-
ity was a significant explainer of willingness to enter the
land market in the “Lease Out” model, with farmers on
medium quality soil being significantly more open to
leasing out land than those in the reference category.

Demographic variables

Age effects relating to willingness to enter the land
market can be seen amongst the youngest and oldest
categories of farmers. The youngest category of farmers
(those under the age of 35) was significantly more will-
ing to lease in and buy land compared to older farmers.
Additionally, the youngest farmers were significantly less
willing to lease out land. Farmers in the oldest age cat-
egory (65 years and older) were significantly less likely to
demand land either through leasing or purchase. Farm-
ers in the 45-50 years were more likely to be willing to
sell land than any other age category.

The presence of a farm successor was a significant
explanatory variable in all four models. Having a succes-
sor was associated with farmers being significantly less
likely to be willing to lease out or sell land, compared
with farmers without a successor. Having a successor
decreased the likelihood of being willing to lease out
land by a factor of 0.67 and sell land by a factor of 0.61,
compared to farmers without a successor. Interestingly,
farmers with a successor were more likely to be willing
to buy land but significantly less likely to be willing to
lease in land than those without a successor.

Farmers with children were significantly more will-
ing to demand land than farmers without children.
Farmers with children were more likely to be willing to
lease in land by a factor 1.49 and more likely to be will-
ing to buy land by a factor of 1.88, compared with farm-
ers without children.

Financial variables

Farmers were asked what percentage of household
income is made up of farm income. Responses were
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divided into four categories: 0-25%, 26-50%, 51-75%
and 76-100% of household income coming from farm
income. The reference category was farmers for whom
76-100% of household income came from their farm (the
most common response). Farmers in the 51-75% farm
income category were less likely to be open to leasing in
land than those who rely on farm revenues for over 75%
of household income, while those in the 26-50% farm
income category were more open to selling land.
Farmers with an off-farm job were significantly
more likely to be open to leasing in and buying land
than farmers without off-farm employment. Farmers
with off-farm jobs were more likely by a factor of 1.70 to
be open to leasing in land and by a factor of 1.69 to buy-
ing land than those without off-farm jobs. Market farm
income is positively associated with willingness to rent
out land while subsidy income from entitlements was
positively correlated with selling land at the 10% signifi-
cance level. Agricultural land prices and land rents at
the regional level are also modelled. Regional farmland
prices are significantly negatively correlated with a will-
ingness to sell land while regional land rent prices have a
negative relationship to willingness to rent land in.

6. DISCUSSION

This study examined the extent to which Irish farm-
ers would be willing to enter the agricultural land mar-
ket. The results show that about half of farmers in the
sample are open to buying or leasing in land while about
a quarter of farmers sampled are open to selling or
leasing out land. The results also show distinct profiles
emerging for farmers demanding land, through either
leasing in or purchase and farmers open to supplying
land, whether through leasing out or sale.

Farmers demanding land are more likely to have a
high ranking on the “Pleasure of Farming” and “Agri-
Optimistic” attitudinal orientations and a low ranking on
the “Conservative” orientation. They are also more likely
to have children, be planning to increase farming activ-
ity in the next five years and have an oftf-farm job. They
are more likely to be under 35 years of age and a have a
high stocking rate. They are less likely to have farms of
less than 10 hectares and be over 65 years of age.

The issue of agricultural land demand, especially
in how it relates to young farmers, has arisen in recent
years in the context of increasing farmland concen-
tration in Europe (Conway et al., 2020; van der Ploeg,
2015). A reduction in farm numbers by approximately
3.8 million and an increase in farm size by about 36%
was seen in the EU between 2005 and 2015 (Eurostat,
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2017). These results confirm the desire of young, opti-
mistic farmers to access land but whose ability to do so
may be hampered in a competitive land market (Zagata
et al, 2017).

Farmers open to supplying land are more likely to
rank high on the “Innovative” orientation for leasing out
and rank low on the “Pleasure of Farming” orientation
for selling. They are more likely to be intent on decreas-
ing farming in the next five years and are less likely to
have a successor. They are also more likely to be only
somewhat dependant on farm income, receiving greater
than 25% but less than 50% of total household income
from farming.

Farmers ranking high in the “Pleasure of Farm-
ing” orientation value the lifestyle benefits of farming
over any pecuniary benefits associated with the profes-
sion. Farmers have been found to have a multiplicity of
motivations for why they farm, many of which are non-
economic in nature (Howley et al., 2015; Key & Rob-
erts, 2009). For these farmers, land may not be seen as
an economic resource but as a source of utility in and of
itself. Therefore, it is not surprising that farmers with a
high ranking in this orientation are opposed to releasing
land and are open to increasing their land stock.

The finding that farmers with a high ranking in
the “Innovative” orientation are more open to supply-
ing land, both through leasing and sale, suggests that
these farmers are less constrained by traditions of keep-
ing land “in the family name”. They may see land as just
another input in the agricultural production process.
Innovative farmers in the Irish context may be thought
about as generating new combinations of existing
resources (Bender & Laestadius, 2005).

The positive effect of having children and having
a designated successor on willingness to buy land (and
lease in land for the “Children” variable) fits in with
the farm life cycle concept (Calus et al., 2008; Potter &
Lobley, 1992). This farm life cycle concept suggests that
a farm can be in one of three stages: growth, matu-
rity or decline. Younger farmers are expected to grow,
while older farmers are expected to be in the maturity
or decline stages. However, farmers with a successor do
not enter the decline stage but rather are more likely to
want to grow the farm in order to leave a legacy for their
successor (Calus et al., 2008; Inwood & Sharp, 2012). The
finding that farmers with successors are more willing
to buy land but are significantly less likely than farm-
ers without successors to want to lease in land may be
related to the lack of trust amongst Irish farmers in the
leasing system (Banovic et al., 2015; Bogue, 2013).

Farmer age effects align with previous studies, with
younger farmers most likely to want to add land, while

farmers who are older are significantly less likely to want
to increase their farm size (Gale, 1994; Lobley & But-
ler, 2010; Katchova & Ahearn, 2015; Weiss, 1999). Older
farmers were not significantly more likely to want to
lease out or sell land than average aged farmers, sup-
porting the theory that older Irish farmers want to
maintain land within the family unit rather than sell or
lease it out to others (Banovic et al., 2015).

Farmers with off-farm jobs are more likely to want
to add land through lease or purchase than full-time
farmers. There is evidence in the literature that off-
farm income may help to prevent farm exit by stabilis-
ing income (Breustedt & Glauben, 2007; Kimhi, 2000).
Farmers in the study with off-farm employment are
younger than full-time farmers (45% aged 50 and young-
er vs. 31% for full-time farmers) and may have difficulty
accessing land in a manner similar to other young farm-
ers across the EU (Zondag et al., 2015). Therefore, they
may be aiming to increase land holdings going forward.
Also, there may be a wealth effect for farmers with oft-
farm jobs with farmers using their off-farm income in
order to acquire more land through increased credit
capacity or ability to pay higher rents.

Regional farmland prices were negatively related to
willingness to sell, a finding contrary to standard eco-
nomic theory. It must be stated that Irish farmland mar-
kets are extremely local so prevailing regional prices
would not be as significant to farmers” decision-making
regarding land as the local market. Farmers may also be
anticipating increasing land prices in the future. Irish
farmland prices are heavily influenced by non-agri-
cultural factors (Geoghegan & O’Donoghue, 2018), so
increasing property prices in Ireland following the 2008
economic crash may be influencing farmers not to sell
land until prices peak.

The openness of cattle farmers to leasing out land
may be related to the difficult financial conditions facing
cattle farmers in Ireland. Widespread protests amongst
cattle farmers over low beef prices broke out during the
collection of the survey which may have led to cattle
farmers being particularly pessimistic when surveyed.*
As a result, cattle farmers may have felt more open to
leasing out land at this time.

The factors that significantly influence farmers’
openness to temporary land transactions such as leasing
also seem to significantly influence permanent transac-
tions such as buying and selling. However, there are
some notable exceptions to this finding. Cattle farmers
are open to leasing out land but not selling land while
dairy farmers are open to buying land but not leasing

4496 of the study’s participants were surveyed in winter 2014, of which
196 were cattle farmers.
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in land. Cattle farmers’ openness to leasing out may, as
previously stated, have reflected particularly poor eco-
nomic conditions at the time the survey was conducted.
Their willingness to lease out rather than sell land may
reflect a desire to reclaim the land for their own farming
purposes once economic conditions for cattle farming
improved.

7. CONCLUSIONS AND POLICY RECOMMENDATIONS

The aim of the study was to explore Irish farm-
ers’ attitudes towards land mobility and to build a pro-
file of farmers who would be open to partaking in land
transactions. Despite previous evidence that Irish farm-
ers are reluctant to enter the land market (especially to
supply land), this study shows that a considerable num-
ber of farmers are open to the possibility. It is important
to understand what motivates farmers who are open to
trading land. This is especially true in the absence of
market data, as is the case in Ireland. This paper sug-
gests that farmer attitudes are an important motivating
force behind farmers’ willingness to enter land markets.
Farmers are not motivated solely by profit maximisa-
tion, as evidenced by the significance of the “Pleasure
of Farming” and “Conservative” variables. Additionally,
there appear to be a group of farmers amongst whom
the traditional attachment to land is not as prevalent,
as evidenced by the willingness of “Innovative” farmers
to supply land through leasing. Therefore, policymak-
ers must take account of these attitudes when design-
ing policies to enable a more dynamic land market. Such
policies should not just focus on economic incentives to
encourage land mobility but also on encouraging dis-
cussion between farmers, successors, potential farmers,
policymakers and agricultural professionals (farm advi-
sors, solicitors, accountants etc.) so as to take less tangi-
ble factors such as attitudes and motivation into account.

Together with the economic and socio-demograph-
ic information presented here, a picture emerges of the
types of farmer policymakers can target with land mobil-
ity policies. Young, optimistic farmers with higher than
average stocking rates and plans for increasing produc-
tion in the near future appear to be most likely to demand
land. Innovative cattle farmers who are somewhat but not
totally dependent on farm income and are planning to
decrease farm activity in the near future are most likely
to supply land. Policies that can both identify and medi-
ate between these groups should be considered by policy-
makers. This can be done by policymakers engaging with
farming organisations, through the organisation of infor-
mation events and by aiding organisations such as the
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Land Mobility Service that facilitate land mobility (Mac-
ra na Feirme, 2019). Additionally, the promotion of joint
farm ventures (JEVs) such as cooperatives, farm partner-
ships, share farming and contract rearing must be main-
tained (Cush & Macken-Walsh, 2016).

There is a similar level of openness amongst farmers
to both permanent and temporary land transfer options.
This is contrary to conventional thinking that Irish
farmers are reluctant to take part in temporary land
transactions such as land leasing. This shows that there
may be greater demand amongst farmers for land leasing
arrangements than is currently thought by policymak-
ers. As a result, policies that can promote and facilitate
such leasing arrangements should be encouraged. Since
financial incentives in the form of tax breaks already
exist, institutional solutions such as the establishment
of intermediary entities to connect potential lessors and
lessees or informational campaigns advertising the ben-
efits of leasing may be appropriate.

Although numerous farm and farmer characteristics
are examined in relation to openness to land transac-
tions in this study, factors related to the socio-economic
environment around the farm are considered outside of
the scope of this paper. Such factors include social and
identity pressures (Ni Laoire, 2005), local labour mar-
ket conditions (Cavicchioli et al., 2019) and gender (Bal-
aine, 2019). Further research examining the intersec-
tion between farm characteristics, farmer attributes and
socio-economic conditions is required.

It should be noted that being open to land transac-
tions does not necessarily mean that farmers will par-
take in a transaction in the future. This study does not
examine the prices farmers are willing to pay and will-
ing to accept for land. Although farmers may be willing
to engage in land transactions, a mismatch between the
prices farmers are willing to pay and willing to accept
for land will prevent transactions from taking place.
Therefore, further research is required to examine the
extent of price mismatches and how they affect land
markets in Ireland.
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Bio-based and Applied Economics Focus and Scope

The journal Bio-based and Applied Economics (BAE)
provides a forum for presentation and discussion of ap-
plied research in the field of bio-based sectors and related
policies, informing evidence-based decision-making and
policy-making. It intends to provide a scholarly source of
theoretical and applied studies while remaining widely ac-
cessible for non-researchers.

BAE seeks applied contributions on the economics of
bio-based industries, such as agriculture, forestry, fishery
and food, dealing with any related disciplines, such as re-
source and environmental economics, consumer studies,
regional economics, innovation and development eco-
nomics. Beside well-established fields of research related
to these sectors, BAE aims in particular to explore cross-
sectoral, recent and emerging themes characterizing the
integrated management of biological resources, bio-based
industries and sustainable development of rural areas. A
special attention is also paid to the linkages between local
and international dimensions. BAE’s objectives are:

o to stimulate cross-fertilization between the above men-
tioned research fields;

o to synthesize and integrate lessons learned from current
strands of literature in economics;

o to provide a forum for well-established scholars as well
as promising young researchers;

o to increase the knowledge about assessment, design
and evaluation of public policies;

o to promote the debate on issues relating to the eco-
nomics profession and its consultancy activities;

o to discuss future research pathways on the above is-
sues.

BAE publishes high quality research and review papers,
after a timely and rigorous double blind peer review pro-
cess. BAE also publishes book reviews.
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