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Abstract

The introduction of the new delivery model in the 2023-2027 Common
Agricultural Policy increased the decision-making and management autonomy of
Member States and their regions when implementing Rural Development policies. Thus,
understanding the drivers behind allocation choices for rural development funds is
crucial. This study analyses the allocation of rural development funds across Italian
regions, considering ex-ante share allocation for different types of Rural Reyvelopment
interventions. A cluster analysis is then performed. Different groups of Italian regions are
characterised using the indicators developed within the commongmenitoting and
evaluation framework, the allocation of spending in the previous,programming period,
and other variables. Four clusters of Italian regions are identified-¢luster*l includes rural
regions with low urbanisation, prioritising supporting interventions in disadvantaged
areas and "environmental" ones; cluster 2 showsmlarge allecation for cooperation
interventions; cluster 3 includes regions funding primatily agricultural investments;
cluster 4 shows no distinct and uniquely\chara¢teristics. This study is the first one
addressing expenditure allocation of ‘theés2023-2027 Common Agricultural Policy. It
confirms that expenditure patterns, partially couple with geographical and historical
similarities, although two main spendingpriorities (i.e. "environment" and "investments")

persist.



1. Introduction

Agriculture has been primarily affected by policy interventions, also in the European Union (EU),
where the Common Agricultural Policy (CAP) has represented the cornerstone of the European
construction, since the EU origin (Groupe de Bruges, 1996; Fusco, 2021). CAP objectives have
profoundly changed over time to adapt to the transformations of the agricultural sector and the whole
society (De Castro et al., 2020). Today, more than in the past, the main objectives of the CAP are
mitigating climate change, protecting the environment, landscape and biodiversity, improving the
quality and safety of food, social cohesion, and the socioeconomic development of rural areas
(Bourget, 2021; European Commission, 2023).

For decades, the CAP has been the most significant EU policy, in term§ of'budget allocation (De
Filippis and Henke, 2010; Matthews, 2017), although its share of the EU budget has halved, from
66% in 1980 to 35% in 2020 (DG Agriculture and Rural Development, 2023). In the current
programming period (2023-2027), Italy is the third-largest berfeficiagy,after France and Spain, of the
resources allocated to the CAP from the EU budget (Reg:'2116/2021), receiving 10.5% of the total
CAP funds (about 28 billion euros). Just for the Riiral Deyelopment (RD) Policy, a substantial portion
of national funding is added, bringing the total fundsfer Ttaly to nearly 37 billion euros. Of this total
amount, 48% is allocated to direct payments,\while,43% is designated for RD policy (European
Commission, 2022).

In the EU, RD policy has been tfaditionally managed in a decentralised manner, granting regional
autonomy in decision-making “and “umplementations (Dwyer et al., 2007). In Italy, NUTS-2
(Nomenclature des unités\territoriales statistiques) regions oversees its management, a role
reinforced by the new delivery model. It requires Member State (MS) to develop a National Strategic
Plan integrating _both direét"payments and RD policy (Langlais, 2023). This shift has extended
decentrali§ation to direct payments as well, now aligning under a need-based assessment, obtained
through an t-depth regional-level analysis (Barral, 2023). RD interventions are classified into eight
groups, and im Italy, 76 interventions have been selected, letting NUTS-2 regions choose
implementation and fund allocation.

In this evolving governance framework, it is important to understand how funding decisions are
made, in order to evaluate the effectiveness and equity of CAP distribution, helping to inform future
policies that promote rural development and sustainability.

This paper investigates territorial differences in allocation of the RD funds, by analysing
decision-making processes in Italy within the 2023-2027 CAP programming period. The primary

objective is to understand resource allocation patterns and the key determinants of spending across



the Italian regions, offering innovative and updated empirical insights compared to previous studies.
While regional differences in total allocation may naturally vary due to their different sizes, it is
hypothesised that the percentage distribution of funds across interventions types also differs based on
regional characteristics and needs. Additionally, regional governments’ development objectives and
policy priorities may shape these allocation choices (Pagliacci and Zavalloni, 2024).

Stemming from this primary objective, this study also seeks to: i) identify clusters of Italian
regions that allocate RD funds in a similar way; ii) examine the main drivers behind these allocation
patterns, considering socio-economic, sectoral and geographical factors.

This research contributes to the literature by explaining how decentralized governance and
regional policymaking affect fund distribution, offering valuable policy recommendationts for both
decision-makers and farmers. Given the new governance model, these, insights¥ean enhance the
efficacy and fairness of future RD policy.

The rest of the paper is structured as follows. Section 2 shows the theesétical background of this
work as well as the characteristics of Italian RD Policy in the 2023-202 7programming period. Section
3 presents the datasets used and the main methods adeptedySceétion 4 reports the results of the
analysis, while Section 5 discusses them. Sectiom6 concludes\by highlighting possible implications

and formulating hypotheses for future reseaneh.

2. Theoretical Background

2.1. CAP 2023-2027

The 2023-2027 CAP gvas,definitively approved in 2021. In the same year, the strategic context
regulations of the current*€AP, (namely, the European Green Deal with its "European climate law"
and the "Fit for 55" strategy, as well as the "Farm to Fork" strategy) were also approved.

The Green Deal'simain objective is achieving climate neutrality by 2050 in all EU economic
sectors, aceording testhe Paris Climate Agreement (UNFCCC, 2015). In addition, it supports the
transformation, of the EU into a sustainable, fair and prosperous society with a modern and
competitive economy, adopting a holistic and cross-sectoral perspective (Zezza, 2023). The package
includes initiatives on climate, environment, energy, transport, industry, agriculture, education and
research, sustainable finance, etc., all sectors deeply connected.

Among the Green Deal commitments with the greatest impact on agricultural policy, there
are those relating to the "From farm to fork" (European Commission 2020a) and the "EU biodiversity
strategy for 2030" (European Commission 2020b). In particular, “From farm to fork” was developed

with the specific intention of reducing the environmental and climate footprint of the EU food system,

setting some strict environmental targets that EU agriculture must achieve by 2030 (Coderoni, 2023).



In doing so, it aims to strengthen EU agriculture’s resilience, ensuring food security, driving the
global transition towards competitive sustainability from farm to fork and exploiting new
opportunities (Zezza, 2023).

The current 2023-2027 CAP started on the 1st of January 2023. Despite the traditional path
dependency that had characterised CAP history (Sotte, 2023), the current programming period
represents a clear break from previous ones. The new delivery model is the new governance system
that makes the CAP more result-oriented, stressing the role of performance. Precisely in this
perspective, increasing freedom of choice is left to local authorities (i.e. national governments, and
regional governments), in accordance with the principle of vertical subsidiarity (Balli et al., 2021).

The new governance model is implemented through National StrategiePlans, developed by
each MS after identification of their specific needs. National Strategic Plans,outline intervention
strategies to achieve EU objectives according to the specific needs of cach territory, selecting
interventions from a comprehensive range proposed by the Commissionwwith specific targets and
financial plans and after a negotiation phase with the Commission itsel# This significantly enhances
subsidiarity, allowing MSs to determine how to achieve EU objectives through the National Strategic
Plans (Carey, 2019; Matthews, 2021).

The paradigm shift has simplified EWsactivities,butdhas increased management complexity for
MS, particularly in a country like Italyg,where‘bothathe national and regional governments compete
on agricultural policies. However, this shiftthas ledto more targeted and tailored interventions.

The European Commissionfapproved the National Strategic Plan for Italy on 2 December
2022. It establishes a uniform national strategy for the agricultural, agri-food and forestry sectors,
managing resources and support'from the European Agricultural Guarantee Fund and the European
Agricultural Fund for Rural De¥elopment (EAFRD). The Strategic Plan provides interventions for
direct payments, sectoral support and RD interventions, with a total financial allocation available to
the agri-foed and, forestry sector and rural areas of almost 37 billion euros for the five-year period
2023-2027."Theentire financial envelope must pursue the objectives of the CAP. The resources
allocated to RD, policy come from the EAFRD, which is increased by 55% of national co-financing.

For RD Policy, there are 76 interventions, but four of them refer to risk management and are
managed at national level (as in the previous programming period). For remaining RD interventions,
Italy decided to implement a management strategy that provides for national interventions with
regional elements. Therefore, regional governments plan and manage RD interventions, adapting
them to their economic, social and territorial specificities. These RD interventions are implemented
through the definition of Regional Programming Complements for RD. They neither contrast with

the National Strategic Plan nor add further choices, but detail how the general national strategy has



declined at regional level, highlighting which interventions the Region will finance, fund allocation
for each of them, and specific conditions relating to each intervention.
In Italy, selected RD Policy interventions belong to eight types (Table 1):

A. environmental, climate and other management commitments (Agro-climatic-
environmental interventions);
natural or other specific territorial constraints;
specific territorial disadvantages resulting from certain mandatory requirements;
investments, including investments in irrigation;
setting up young farmers and new farmers and starting rural businesses;

risk management tools;

O mm o oW

cooperation;
H. exchange of knowledge and dissemination of information.

A smaller amount of the EAFRD financial resources is als allocated to activities related to
Technical Assistance.

Despite the large MS autonomy in resource allocation, the Buropean Commission introduced
some financial constraints (ring-fencing), i.e. migimum fund allocations that MSs must guarantee for
specific types of intervention, in order to pussue the strategic objectives of the Union. The heaviest
one refers to agri-environmental measutes, whigh must represent at least 35% of expenditure for RD
policy.

Among the eight RD types ¢f itervention, as shown in Table 1, those that have recorded the
largest fund allocation are: agro-climatic and environmental ones and investments, respectively
accounting for 28.9% and 26.7%"ef tétal resources. Moreover, 18% is reserved for risk management

measures (Table 1).

Table 1 — Types of intervention envisaged for the RD policy by the Italian National Strategic Plan and related
financial allocation

EAFRD resources

Type of intervention allocated (EUR % EAFRD
million)

A. Agro-climatic-environmental interventions 2099.42 28.92
B. Natural or other specific territorial constraints 6664.71 9.16
C. Specific territorial disadvantages resulting from

. . 14.30 0.20
certain mandatory requirements
D. Investments, including investments in irrigation 1937.72 26.69
E. Sjcttmg up young farmers and new farmers and 339.97 468
starting rural businesses
F. Risk management tools 1287.86 17.74
G. Cooperation 591.24 8.14
H. Exchqnge of knowledge and dissemination of 96.79 133
information

1. Technical support 188.14 2.59




Source: authors’ elaboration on National Rural Network data (2022).

2.2. Literature review: ex-ante and ex-post expenditure determinants for RD

Previous literature mainly focused on ex-post investigations on the implementation of
agricultural policies, aiming at understanding how government interventions have affected the
agricultural sector over time (Anderson et al., 2013). However, very little was said about what affects
the allocation of funds within agricultural policies during the planning phase (Fredriksson and
Svensson, 2003). For example, Fatkowski and Olper (2014) addressed the role of electoral incentives,
Bellemare and Carnes (2015) focused on the personal preferences of legislators, Qlper et al. (2014)
addressed the pressures from interest groups and institutional contexts, while €elucha et'al. (2016),
showed that RD Policy in the Czech Republic was not implemented in aécordanéewith the socio-
economic goals of territorial cohesion.

Referring to ex-post fund allocation, Shucksmith et al. (2008) for the'first time tried to assess
the impact of the Rural Development Policy at territorial (i.e.segionalydevel, asking the question of
how far CAP expenditure is compatible with objectives ofiferriterialicohesion across the enlarged EU
and consistent with the goals of the EU Spatial Development Rerspective.

Later, Camaioni et al. (2016) focused, on the'C ARsresource allocation considering NUTS-3
level regions. According to them, allecation s, the joint result of top-down policy decisions and
bottom-up ability of territories to attract’@vailable funds. Thanks to an ex-post econometric analysis
on the 2007-2013 RD expendituref they identified three major drivers for expenditure allocation,
which include a "pure spatial effect" (ne.4the influence of the surrounding space on the allocation of
RD expenditure) and a negative turality effect (i.e., the less rural the region, the greater the intensity
of spending).

Bonfiglio etial. (20%7) analysed the main territorial models of the effective spatial (ex-post)
allocationgef CAR expenditures by considering knowledge transfer and innovation (KT&I) measures
only into the)2007:2013 CAP RD. They confirm that the economy’s structure plays an important role
in such a spatial allocation.

Considering the same 2007-2013 programming period, Uthes et al. (2017) also compared the
data of the Common Monitoring and Evaluation Framework (CMEF) and the RD policy expenditure
levels at NUTS-2 territorial level across the EU. The authors highlighted four different patterns of
expenditure allocation, distinguishing the EU regions into four groups: Competitiveness,
Environment, Rural Viability, Equal Spending. They were established considering the percentage
distribution of RD expenditure among Axes, as provided for in the 2007-2013 CAP. Among the

selected groups, the largest difference was observed between regions in the "Competitiveness group”



and those in the "Environment group”, the latter one having a larger share of arable land and less
permanent grassland, a smaller physical and economic farm size, greater workforce, less land in less
favoured areas, a higher share of extensive arable land and a lower share of extensive grazing. On the
contrary, the regions of the "Environment group" also show a higher proportion of UAA within
natural areas. Uthes et al. (2017) once again demonstrate the feasibility of identifying expenditure
patterns and validate the use of CMEF indicators in explaining them. Most importantly, their findings
highlight a strong coherence between spending priorities, regional needs and development prospects.

Zasada et al. (2018) focused on European regions with above-average expenditures for natural
capital measures within RD Policy in the 2007-2011 period. They aim to understand the drivers
behind such spending priorities related to local socio-economic and agricultural, contexts. The
analyses identified six different spending patterns for European regions, The'sesults show that the
adoption of natural capital-oriented spending models is only partiallylinfluénced by environmental
and agricultural factors, with a higher incidence of larger farms and regiens with high purchasing
power and population density. However, a weak correlation“%exists between natural capital
investments and ecologically significant areas such as«Natuga 2000 sites or High Nature Value
farmland. This shows that these areas don’t receive enough fands. Socio-economic and agricultural
indicators have limited influence, reflecting exiticismsiabout the RD Policy's lack of attention to local
needs (Copus and Dax, 2010; Piorr andyViaggin201s).

Lastly, Pagliacci and Zavalloni (2024) investigated the factors that influence the allocation of
funds for some specific objectives of,the, CAP (i.e., environmental objectives), considering the
European 2014-2020 RD. Compared, to' previous articles, which mainly analysed the ex-post
determinants, they mostly focused oft the determinants behind the decision-making process. Their
results suggested that (per'capita GDP and population density positively correlate with higher
environmental support, wheréas greater decentralisation of the management of funds (i.e. at regional
and not atimational level) are negatively correlated with environmental support. Therefore, Pagliacci
and Zavalloni (2024) suggested that maintaining central control over the financial allocation could
promote greateg environmental sustainability in the agricultural sector.

However, to the authors’ best knowledge, no studies have yet addressed the 2023-2027 CAP.

3. Data and Methods
3.1. Methods

This study applies quantitative analyses to understand the distribution of RD expenditure in

Italian regions. Firstly, a cluster analysis is conducted considering 21 NUTS-2 level regions in Italy,



i.e., 19 Italian Regioni and 2 Province Autonome’. A hierarchical clustering is applied to a set of input
variables that refer to RD expenditure allocation (see section 3.2), and that are preliminarily
standardised. For the cluster analysis, Euclidean distance and Ward method are used to determine
distance between statistical units and clusters (Ward, 1963; Murtagh and Legendre, 2014). In
particular, the Ward method aims to minimize the variance within each cluster by merging the clusters
that minimize the increase in the total sum of squared distances. Despite its strengths, which make it
particularly suitable when clusters show different sizes and densities, the Wardymethod might be
sensitive to outliers, leading to biased results if there are non-random patterns efumissing data or if
the underlying assumptions of normality and equal variances are violated (Ward,"1963).

Having selected a hierarchical cluster analysis, the choice of the aumber oficlusters is defined
ex post, under the well-known trade-off between the number of clusters considered and their
homogeneity. The cluster analysis is conducted using the R softwage (R Core Team, 2024), and "fpc"
package (Henning, 2024).

After clustering, group description is done bygsubmitting clustering variables to ANOVA
(analysis of variance) to find significant differencestamong the clusters. Subsequently, a Tukey HSD
(Honest Significant Differences) test is also‘eonductedsto verify which clusters differ significantly
from each other (Yandell, 1997). The resuits of these two tests are used to support cluster labelling.

Then, a further phase of the work aims te, verify whether regions belonging to the same cluster
also show other similarities atstpuctural level, i.e. considering other descriptive variables, such as:
socio-economic, sector-basgd™(i.ey, agriculture) and environmental variables. This analysis is
accomplished by performing an ANOV A test for each variable to verify if at least one cluster behaved
differently from the @thers, and then a Tukey HSD test to identify which one(s) differ from each other.

As a final Stage‘ef our investigation, and in order to further characterize the identified clusters
and explorg,potentialsCorrespondences between planned expenditure and characteristics of the Italian
regions, a cortelation analysis is conducted. Correlation coefficients are calculated between share of
funds allocated to various types of interventions and CAP context indicators (CMEF), but also
allocation of public resources during the previous 20142022 programming period (see Section 3.2).
The choice of CMEF indicators, raw data and territorial subdivision of the analysis (NUTS2) is

inspired by Uthes et al. (2017), although they referred to a previous programming period.

! According to the Italian Constitution, Article 116, second comma, Trentino-Alto Adige/Siidtirol region is composed of
the Autonomous Provinces of Trento and Bolzano. These provinces are equated to other special statute regions (Regioni
a statuto speciale). Thus, NUTS-2 regions in Italy include both Regioni and Province Autonome and also the 2 Province
Autonome manage RD policies separately and autonomously.



Correlation analysis is carried out using Spearman’s method, after verifying that the assumption

of linearity is hardly met. All analyses are performed using R (R Core Team, 2024).

3.2. Data
3.2.1. Input Variables for cluster analysis

Cluster analysis is grounded on input data that encompass the shares allocated by each region
to each type of intervention in the 2023-2027 CAP out of the total RD expenditute. Asdmentioned
above, RD Policy is jointly funded by the EU and the MS. For the analysisythe ovesall allocation of
public resources is considered, according to the 8-group taxonomy alreddy shewn th Table 1. As Risk
Management Tools are managed at national central level, they are fiot considered.

In addition to the seven types of intervention, three additionalinput'variables are added: 1) share
of expenditure allocated to "technical assistance"; ii) total @llogation of RD expenditure; iii) number
of different activated interventions (as a proxy for heferdgeneity of interventions at regional level)?.

Table 2 shows summary statistics for input yariables:

Table 2 — Input variables used for the cluster analysis

Clustering variables
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Abruzzo 36.30 12079 0.29 2792 7.56 9.26 2.33 355 343.90 33
Basilicata 31.96 9193 0.00 3659  8.17 8.90 1.14 331 452.94 37
Bolzano 39.36 35,86 0.00 11.16  6.62 6.49 0.18 033  271.87 18
Calabria 4229 3.84 0.00 3569 5.12 8.85 0.90 331 781.29 39
Campania 382 15.62 0.00 31,79 3.76 11.79 0.98 275 1149.61 35
Emilia- 35.71 11.17 0.39 3093 6.77 10.32 2.18 253 91322 45
Romagna
Friuli-
Venezia 33.75 11.05 0.88 3757 5.30 7.12 1.24 3.09 22625 29
Giulia
Lazio 33.42 8.74 1.16 2756 10.78 13.90 1.12 332 602.06 3]
Liguria 17.12 5.20 0.52 5475  8.40 8.36 2.33 331 207.04 48
Lombardy 17.79 11.12 0.00 4944 458 10.66 3.79 262 764.50 39
Marche 34.75 11.49 0.20 3408  3.53 10.45 3.45 205  390.88 38
Molise 36.27 18.63 0.00 27.14  5.07 5.00 4.32 357 15771 21

2 Other cluster analyses have been performed, considering different input variables (e.g., including total amount allocated
by each region to each type of intervention, instead of the related shares; or removing amount of total expenditure; or
removing the number of different interventions). Results among different alternatives are largely comparable, and they
are available upon request. However, after careful comparisons, the set of input variables described in the text has been
considered. This is due to the observed dendrogram and considering the combination of input variables that demonstrate
the greatest statistically significant differences among clusters.



Piedmont 34.70 571 0.79 3546 529 12.18 270 3.7 756.40 50
Puglia 3591 1.27 0.00 41.04 422 12.74 150 331 118488 41
Sardinia 39.88 20.26 0.00 2624 488 7.64 049 062  819.49 30
Sicily 46.54 15.78 0.00 2156 6.81 7.09 0.52 1,70 1467.61 30
Tuscany 37.61 7.51 0.40 3351 6.6l 11.07 230 099 74881 54
Trento 21.94 25.13 0.00 3593 6.07 7.36 0.55 3.02  198.96 17
Umbria 31.44 6.07 0.29 40.63 251 14.61 1.45 3.01 518,60 44
Xjﬂfsta 35.42 33.64 2.18 17.69  1.09 8.43 0.63 0.92 91,85 27
Veneto 25.09 10.91 0.85 3895  8.56 9.93 358 213 824,56 44

Source: authors’ elaboration on National Rural Network data (2022).

3.2.2. Other variables: CMEF and RD expenditure in the previous prograinming, period

The analysis includes an additional set of variables. The CAP contegt indicaters in the CMEF
are developed by the European Commission to evaluate the results of the € AP ‘and“examine fund
allocation. There are 45 main indicators, each of them with multiple sub=indices. Almost all of them
are available at NUTS-2 level, hence being useful for this @nalysis.. welve cross-cutting socio-
economic indicators allow regions to be framed jointly (e.g.jwpopulation, population density,
employment rate). Moreover, there are eighteen sectoral thdicators, specific to the agricultural sector,
and fifteen environmental indicators, which are useful ‘to/understand environmental conditions of
regions, the strategies implemented forgits protectionias well as the impacts of the agricultural sector
on the environment. The selected sourcgs*for theserindicators are the following: EUROSTAT; Farm
Accountancy Data Network (FADN); Buropean Environmental Agency (EEA); CORINE Land
Cover (CLC); DG Agriculture and Rural Development; Natura 2000 Barometer Statistics Report and
Joint Research Centre (JRE Ispra). Fhe most recent indicators available have been updated in June
2020. For those indicators thatishow poor updates, data from ISTAT website (https://www.istat.it/)
are retrieved and used.

Given that they refer to a period which is previous to the start of the current programming
period, theysarc et affected by spending choices, hence they can be used in this analysis.

Lastly,‘expenditure allocations in the previous 2014-2022 CAP programming period is also
considered, breaking them down by priority of intervention and technical assistance, both in absolute
and percentage terms.

This broad set of variables is used to: 1) characterise and provide proper labels to the clusters
of regions (e.g., in order to verify the presence of similar characteristics for the regions belonging to
the same cluster); and ii) assess the existence of correlations between these additional variables and

the percentage allocation of funds across RD interventions, in the Italian regions.
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4. Results

Figure 1 displays the results of hierarchical clustering through a dendrogram. Observing its
structure, it is possible to highlight, as a best partition option, a four-cluster partition for the Italian
NUTS-2 level regions.

Clusters have different size as well as different average characteristics (Table 3). The smallest
group consists of just three regions, while the largest one includes eight regions. Figure 2 maps the

clusters in Italy.
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Figure 1 - Déndrogram of the Italian regions, hierarchical clustering with Ward's method.
Source: authors’ elaboration, software R (R Core Team, 2024).

Table 3 - Composition of the four clusters: regions and autonomous provinces and average values of the clustering
variables.

Cluster Average
value
1 2 3 4 (Italy)
Regions with | Cooperation | Investment | Equal spending
disadvantages regions regions regions
PA di Bolzano | Calabria Liguria Abruzzo
Sardegna Campania Lombardia Basilicata
Sicilia Emilia- Veneto Fr.1ul.1 Venezia-
Romagna Giulia
Valle d'Aosta | Marche Lazio
Piemonte Molise




Puglia PA di Trento

Toscana

Umbria
A. Environment (%) 40.30 35.72 20.00 32.27 32.07
B. Nature & territorial constraints (%) 26.39 7.84 9.08 14.38 14.42
C. Specific disadvantages (%) 0.55 0.26 0.46 0.39 0.41
D. Investments (%) 19.16 35.39 47.71 32.12 33.60
E. Young farmers (%) 4.85 4.73 7.18 7.16 5.98
G. Cooperation (%) 7.41 11.50 9.65 8.59 9.29
H. Knowledge (%) 0.46 1.93 3.23 1.78 1.85
Technical Assistance (%) 0.89 2.64 2.69 3.31 2.38
TOT (EUR million) 662.7 805.46 598.70 330.3 599.29
Number of Interventions 26.25 43.25 43.67 28.00 35.29

Source: authors’ elaboration ®

Legenda
Cluster 1
Cluster 2
Cluster 3
Cluster 4

Figure 2 - The four clusters of Regions and PA
Source: authors’ elaboration, QGIS software (QGIS Development Team, 2024).



Thanks to the ANOVA and Tukey HSD tests, the clustering input variables are analysed to
identify those that contribute most to the identification of each cluster. It is important to note that the
limited number of statistical units, in relation to the four clusters, might have reduced the ability to
detect statistically significant differences between them. The results of these analyses are reported in
Annex A, which displays boxplots for each of the selected input variables.

The results of the ANOVA suggest no significant differences between the four clusters
regarding the percentage allocation of “Specific disadvantages” interventions, “Young farmers”
interventions and the overall allocation of RD Policy funds. Thus, the analysis of the four clusters is
based on the remaining seven variables.

Cluster 1 is labelled as "regions with disadvantages". It shows a @ignificantly higher-than-
average allocation for “Nature & territorial constraint” interventions (supportito areéas with natural
disadvantages or other specific constraints), equal to 26.39%. Cluster 1(also has the highest allocation
level in agro-climatic-environmental interventions, equal to 40.30%, andsthe lowest allocation in
investment interventions.

Cluster 2 is named as "cooperation regions". It has the highest allocation for interventions
related to cooperation in agriculture. On the other handjit ‘shows an average allocation for agro-
climatic-environmental interventions, invgstment-related” ones and those for knowledge and
information exchange (AKIS). Clustera2, together'with cluster 3, is also the one that activated the
largest number of interventions, about 43:

Cluster 3 is labelled as “inyestment regions”, being characterised by a significantly higher
allocation of funds to the interventions _for investments. They are almost equal to 50% of the total
allocation. The allocation for “eXghafige of knowledge and information™ interventions is also higher
than the average (3.23% vs: 1.85%). On the other hand, there is substantially less commitment to
agro-climatic-environmentalinterventions, to which only 20% of resources are dedicated, half of
what cluster, 1 allecatesand about 12% less than the average.

Cluster4wincludes "equal spending" regions, i.e. those regions not showing significant
differences compared to the other three clusters. In this cluster, types of intervention show values
close to the general average, with deviation usually less than one percentage point. However, it is
clear that the regions of this cluster planned "smaller" budgets than the other regions, they allocate
the lowest budget and also activate the fewest interventions (this can be deduced from the visual
comparison of the medians in the boxplots, Tukey's HSD test did not show significant differences
between the four clusters).

To further expand cluster classification, it is possible to identify the statistically significant

differences among clusters and the additional CAP context indicators. Of the large set of variables,



20 of them have proven to be helpful for characterization (see Annex B for some boxplots of the
variables that show significant differences between the clusters). In what follows, there is a brief
description of each cluster, under these additional covariates.

The regions included in cluster 1 are characterised by an extremely higher endowment of semi-
natural areas (31.05% on average, but with a large standard deviation, equal to 13.79%) than the other
clusters. Consequently, it is also the group with the lowest share of urbanised areas (only 2.79%,
compared to an average of 4.91) (Annex B). This is coherent with low population density (95
inhabitants/km?), significantly lower than the general average (196 inhabitants/km?). Cluster 1 also
has a very high share of employment in the tourism sector (9.89% =+ 2.28%), whichds higher than the
Italian average (7.10%). Finally, the regions belonging to cluster 1 appear tabe thosc'withithe greatest
involvement of young farmers in the management of farms. Indeed, 12.19% of\companies are led by
farmers under 40, while the average value is 8.70%. This is also confitmed by, the consequent lower
number of farm managers over 55, who represent only 55.49% of the total(but with a large standard
deviation, 7,40%).

Cluster 2 does not show specific elements of difference. @ne'item, however, appears worthy of
interest: female employment in agriculture. The total @nd'male,non-family workforce does not show
differences compared to the other clusters. Imscontrast,forthe female workforce the difference is great
both in absolute (Annual Work Units 4 AWUs),and telative terms. In cluster 2, 19.42% of the total
workforce are women (although its standard deviation is 13.48%), while the Italian average is just
9.39%.

Cluster 3 has the highest{pepulation’density: 338 inhabitants/km? (compared to an average of
196 inhabitants/km? in Italy). This Value is significantly higher than the one observed in clusters 1
and 4 (for this variable, the/Tuk€y HSD output is statistically significant). Cluster 3 is also the group
with the most urbanized regions, with 8.81% of its area characterised by urban surface, compared to
only 6.21%,0f the area"covered by semi-natural areas, below the average of around 10.37%. The
presence offymamuafacturing companies is therefore large, and this is confirmed by the number of
employees in the secondary sector, twice as high as the Italian average, and by all the other economic
indices. The agricultural sector follows a similar trend. Cluster 3 shows the largest share for
irrigated/irrigable area (56.70% of the total, but with standard deviation of 17.52%), amount of
fertilisers distributed and also livestock units. All these are indicators of the high level of
specialisation and productivity of farms in these regions. In this way, the percentage of farms of large
economic size is significant. Companies between 250,000 and 499,999 EUR in turnover represent

4.17% of the total, the Italian average does not reach 1.80%.



For cluster 4, as observed in the cluster labelling phase, no distinctive features emerge compared
to the general average of the Italian regions. The average population density is 142 inhabitants/km?,
the regional territory is covered by 7.29% of semi-natural areas (but with large standard deviation,
equal to 6.23%) and 4.02% of artificial areas. 5.24% of the population is employed in the primary
sector, 22.08% in the secondary sector and 72.68% in the tertiary sector.

As a conclusive test, the analysis of correlation coefficients suggests that demographic
variables, economic variables, characteristics of the agricultural sector, and the allocation of funds in
the past programming period correlate with current RD expenditure allocation.

On the contrary, total expenditure is positively correlated with total population and population
density, as expected. Moreover, more populous regions allocate more funds te/investments but less
funds to address natural constraints. At the same time, there is a negative corfrelation'between “Natural
or other specific territorial constraints” interventions and urbanization fate. Conversely, larger shares
for semi-natural or protected areas couple with larger shares of funds, for intérventions for Natural or
other specific territorial constraints.

Referring to the economic variables, there is a positive correlation between per capita GDP and
the total allocations of funds. Total labour produetivity 1Smegatively associated with Agro-climatic-
environmental interventions, while it is positively cortelated with the funds for natural disadvantages.
Regions with larger farms allocate qmore funds \for investment but less for environmental
interventions. A more detailed overviewofthe correlation analysis is reported in Table 4.

Lastly, the distribution of funds between the 2014-2022 and 2023-2027 programming periods
shows continuity in priorities, with a focus on farm competitiveness and over environmental measures

(Table 4).



Table 4 — Spearman’s correlation coefficients between 2023-2027 RD interventions allocation and CMEF indicators and past funds allocations (p-values in
parentheses).

RD interventions 2023-2027

Labour Productivity in Primary sector

(0.09)

B. Nature C. .
A. Agro- . E. Techni Number
Descriptive variables Unit imatic- & Specific D. G. H.
P cll{natlc territorial disadvan Investme Young Cooperati Knowled c:}l TOT of
environme . farmers Assista Interven
o constraints  tages nts (%) o on (%) ge (%) .
ntal (%) (%) (%) (%) nce tions
Regional surface ha - - - - - 0.387 - - 0.847 0.456
- g (0.084) (0.000) (0.038)
= . . -0.371 0.526 0.804 0.486
E Total population 1000 inhab. - (0.098) - - (0.016) - - (0.000) (0.026)
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g . s 2 _ _ -
2 | Population density Inhab/km (0.046) (0068) 0.024)  (0.085) 0.011)  (0.021)
= . -0.454 0.482 0.439
& | Urban area % total - (0.039) - - - - - - (0.027) (0.047)
= . . .
= . -0.482 0.408 0.457 0.426
§ Population Urban area % total - (0.027) - - - (0.067) - - (0.037) (0.054)
. 0.443 0.425 -0.382 -0.402 -0.397
Regional protected area % total - (01044) (0.055) (0.087) - - - (0.07) (0.075)
. . -0.386 0.519 0.651 0.563
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. o ) ) ) ) ) ) )
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7 . . . .
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b . .
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-0.381




NI -0.488 -0.438
Labour Productivity in Secondary sector - (0.026) - - - - - - - (0.049) -
-0.423 -0.374 0.397 0.448 0.421 0.571
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Note: Only correlation coefficients, with p-values <10%
(https://agridata.ec.europa.eu/extensions/DataPortal/cmef indicators.html).

are reported. Source:

our elaboration on

ISTAT (http://dati.istat.it/) and EU Commission data



5. Discussion

The analysis of the allocation of RD Policy expenditure in Italy, in the 2023-2027 programming
period, seems to confirm the results of previous studies on similar topics. The territorial imbalances
produced by the CAP and its — at least partial — inconsistency with the EU's cohesion and convergence
objectives have already been debated (see for example Esposti, 2007; 2011). Moreover, many studies
have investigated how little "rural" the allocation of RD Policy spending is, in fact supporting less
rural regions compared to what is stated in its political intentions (Camaioni et al., 2013; Shucksmith
et al., 2005; Crescenzi et al., 2011). Similarly, such a trend also seems to be confirmed by this study,
as shown by the correlation analyses conducted. If it is reasonable to expect<a positiveé‘correlation
between total expenditure allocation and the total amount of people living inteaclifregion, or their
regional area, since larger regions can correspond RD Policy with higher budget, it 1s much more
complex to justify the existence of a positive correlation between total expenditure and three major
indicators of the presence of a larger urban population: “population density (inhabitant/km?),
population in urban areas (% total) and the share of urbanterritory% total). It can be deduced that,
also in the 2023-2027 programming period,@urban fegiops, also due to their likely better
administrative capacity (Charron et al., 2024d), wete ‘morefsuccessful in attracting RDP funds, thus
feeding a counter-selection mechanismtthat haswalréady been verified in the past.

However, when dealing with the allocation of RD Policy budget across regions, and in order to
identify which Italian regions share §imilafspending behaviours, the results of the hierarchical cluster
analysis seem inconsistent from'a geographical point of view, with neighbouring regions showing
different patterns. Nevertheless, ifonelooks at the structure of the dendrogram at a deeper level, some
geographical coherences can befound. It is possible to identify micro-clusters of regions that spend
in a similar way and are alsé neighbours. For example, the cluster 2 "cooperation regions" can be
divided inte, twoyfurther sub-groups of neighbouring regions: on the one hand, Piedmont, Emilia-
Romagna, Tuseany, Umbria and Marche; on the other, Puglia, Campania and Calabria. This further
segregation of'the dendrogram turns into greater similarity in expenditure allocation within the two
subgroups. Also, within cluster 1 it is possible to identify a sub-cluster composed of the two Italian
islands: Sicily and Sardinia. The same applies to clusters 3 and 4 even if the phenomenon is less clear.

This could eventually suggest the existence of something similar to a "local agglomeration
effect" (already identified by Camaioni et al., 2016) even at NUTS 2 level for Italy. According to this,
neighbouring regions with high RD Policy support also tend to induce more support in the region in
question and vice versa. The phenomenon had been studied at a more detailed level of disaggregation

(NUTS 3, compared to NUTS 2 in this study) and over a more extended programming period in past



studies, e.g., the one by Camaioni et al. (2016) and by Crescenzi et al. (2011). Nevertheless, it is
important to highlight the added value of the current study. Indeed, it confirms similar results, also
when considering ex-ante fund allocation and even under the current 2023-2027 programming period.
This is true even though the current programming period is characterised by a new governance
system, i.e., the new delivery model.

Moreover, when identifying the determinants of the expenditure behind clusters, it is possible
to understand the regional structural characteristics that led to those specific allocation choices.

Similar analyses have been conducted in the past, referring to previous programming periods.
The clustering made by Uthes et al. (2017) has many similarities with this one, even though more
than ten years and two programming periods have passed. They traced all Italian tegions into two
groups: Veneto, Liguria and Friuli Venezia-Giulia to the "Competitiveness'{group while all the others
to the "Environment" group. It is interesting to see that Veneto and Liguria wete assigned to the group
of "Competitiveness" regions, as it is the case in the present study.'However, in this study, given the
change in name of the interventions in the new programmin@,peried,«this group has been labelled
"Investment Group". However, the expenditure targets areysimilar, 8 demonstrated by the correlation
analyses conducted between investment intervengions of the 2023-2027 programming period and the
allocation for Priority 2 — Competitiveness and profitability of farms — of the 2014-2020 CAP.

Also, the characterization made by Uthes, etval, (2017) about the "Competitiveness" and the
"Environment" groups shows clear simiilatities with our description respectively of "Investment"
group and "Disadvantaged" regionst

The identification of similagitiesybased on their spending behaviour in the 2007-2013 and 2023-
2027 programming periodsy as well“as the clear correlation between the expenditure allocation for
related objectives betweendhe 2014-2020 and 2023-2027 programming periods, eventually suggest
the existence of a sott of resistance to change, which has characterised the CAP since its establishment
(Moyer and, Josling, 2002; Greer, 2013; von Cramon-Taubadel, 2017). It can be explained by the
concept of path dependency (Iagatti and Sorrentino, 2007). It is clear at this point that despite the
clear intention‘ef a greener and more sustainable CAP, carried out especially in the last two decades,
the paradigm has not changed substantially. The decision-making process is still strongly affected by
stakeholders and agricultural lobbies, who enforce immobility to maintain their status quo, as still
envisaged in the design phase of the current CAP by Rac et al. (2020).

Given the increasing importance which has been given to environmental aspects in the current
programming period of the CAP, because of the Green Deal, Farm to Fork, and the New Green
Architecture (Fusco, 2021; Zezza, 2023; Coderoni, 2023), it is crucial to elaborate a bit more on the

allocation of funds for environmental interventions by the Italian regions. In fact, this analysis does



not show significant differences among clusters. Instead, there is expenditure similarity in relative
terms. This is probably the result of the ring-fencing itself, as imposed by the European Commission,
requiring that a minimum share equal to 35% of the total plafond is devoted to environmental
interventions. In Italy, all the regions have allocated resources for these interventions in line with this
minimum threshold or slightly higher than it. Actually, the European Commission itself asked Italian
regions to raise their allocation during the approval phase of the National Strategic Plan. This sort of
financial constraints, set by the EU, seems to be one of the latest top-down initiatives inherited from
the past centralised governance system of the CAP, in stark contrast to the new delivery model.
Despite this, ring-fencing seems to be an essential tool to pursue strategic and far-sighted policies or
objectives such as the environmental one, considered essential by the Commission but’too much
relegated to a secondary level compared to others considered more tangiblg in the shotrt term by local
politics.

Despite returning insightful results, the current analysis might suffef from some limitations,
e.g., a focus on Italian regions only. Moreover, an analysis adopting the same methodologies (e.g.,
cluster analysis and correlation coefficient analysis) might be repli€ated over previous programming
periods. Despite the main limitations of the adopted methodolegical approach (e.g., sensitivity to the
choice of clustering algorithm, number of glusters to, besselected, and input variables), this could
verify whether groups of regions are maintained over time. Any changes in the placement of the
individual regions could then be explaig€dby analysing the determinants to verify whether changes
in regions’ characteristics may havefalSe, led to a change in the regions’ placement among the groups.
If this were confirmed, it would validateé specific indices that ex-ante would show the putative

allocation of the region for®each type'of intervention.

6. Conclusion

This*worktaimed to understand the main RD Policy expenditure characteristics in the 2023-
2027 CAP aeross Italian regions. It aims to verify the existence of similarities among regions when
considering expenditure allocation and then to identify the major determinants behind this allocation.
To achieve this goal, a cluster analysis is firstly conducted followed by correlation analyses. In
particular, to the authors’ best knowledge, this analysis represents the first effort to study expenditure
allocation of the 2023-2027 CAP, thus providing new and interesting insights into this topic, thanks
to a quantitative technique which also allows for direct comparisons across different observations.
However, as an additional added value of the work, the current study also confirms the findings from

previous analyses, conducted under different programming periods and governance systems.



In the current analysis, four clusters of regions are identified by analysing the percentage
distribution of expenditure allocated to each type of RD intervention. The results show that some
regions, despite major geographical and historical differences, have similar spending behaviours and
this could be linked to some other common characteristics.

This finding could lead to some key policy implications, in particular enhancing
improvements in the effectiveness of spending. At the end of the programming cycle or at the mid-
term review stage, comparing the results achieved by different regions that improve the same
expenditure mix would make it possible to determine which of them has achieved the best results.
Therefore, greater coordination across regions could improve the overall effectiveness of spending.

From this perspective, the new delivery model might play a strategic rele. [t'could open new
opportunities for regions to adapt current spending to their specific néedspastwell as increase
coordination with those territories that share similar characteristics. At the'same time, however, it
could have the opposite effect. Greater decision-making and managementspower could increase the
gaps of lagging-behind regions, which are disadvantaged cémpared 0 a centralised and uniform
governance system.

The implementation of the new deliveryfmodel, whieh further emphasizes the principle of
subsidiarity, might suggest that in this proggamming peried, expenditures of each MS are even more
distinct from one another than before, petentially making comparison between them less meaningful.
However, this work has confirmed thaf"there are”two main spending guidelines ("environment"-
oriented and "investments"-oriented), Whieh have survived, under different names, to the changes in
the CAP and its governance system, withsthe attention to the environmental aspects being reinforced
under the current Green Déal context: Tt is for these reasons that it could be useful, in the future, to
extend the same analysis to all EU regions. Submit the expenditure mix of each European RD Policy
to cluster analysis and then'résearch if the determinants of that expenditure could reveal whether the

type of clusters identified in Italy also holds at the EU level.
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Annex

Annex A: Box-plot of the resource allocation for the seven types of RD interventions, of the total resource

allocation and of the number of interventions activated, for each cluster of regions
Source: our own elaboration, R Core Team (2024).
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Annex B: Box-plot of descriptive variables that have significant differences among the four clusters
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